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MHNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanuu», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOlt 00pa30BaTENbHONW MPOrpaMMbl CpeAHEro oOIero o0pa3oBaHUS
(@OIT  COO), mnpencraBieHHbx B  DefepallbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuérom Konnenuu npenogaBanus yaeOHOTO
npeameTa «XuMHUsSI» B 00pa3oBaTeibHBIX opraHusamusx Poccuiickoit deneparuuy,
peaTu3yoIKX OCHOBHBIE 00pa3oBaTeIbHbBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3BuTus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
rona» (Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XHUMHH, K OINPEISICHUIO
oO1ei crpareru oOy4YeHuUs, BOCIIUTAHUS U Pa3BUTHUSL 00YyUaAIOIIMXCS CPeICTBAaMU
yaeOHoro npeamera «Xumusi» juisi 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbuple mnojiokeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
Collep)KaHMsI, PE3yJIbTaTOB OOy4deHUs W TpPeOOBaHMM K YPOBHIO TIOJIMOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
0011e00pa3oBaTeNbHON  OpraHU3alMM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAIONIMM JTAallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTypbl
YeJI0BEKa, a TaK)Ke SKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J10POBBIO
U TpUpONHON cpene. Peanusyercs xuMmuueckoe oOpa3zoBaHUE OOYYaIOIIUXCS Ha
YPOBHE CpeTHEr0 O0IIeT0 00pa3oBaHus CPEACTBAMU YIEOHOTO IIpeIMeTa « X UMHSI»,
COJIep’)KaHHE€ M TOCTPOCHHE KOTOPOro OMNPEAENIeHbl B IMPOrpaMMe MO XUMHHU C
y4€ToM crnenuPuKkd HaykKu XWMUM, €€ 3HAYCHHsS B TO3HAHWHM TPUPOJBI U B
MaTepHaIbHON KU3HMU OOIIECTBAa, a TAKXKe C yU4ETOM OOMIMX IIeJIeH M MPUHIIUTIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro oOuIero
oOpazoBanus B Poccuiickoit denepanun.

XVMHS KaK AJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW ITMBUIIM3AINH, B CO3JJaHUM HOBOW 0a3bl MAaTepUATBLHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHKE PALIMOHATILHOIO HAYYHOTO MBIIIUICHUS, B
CO3/IJaHHUE€ LIEJIOCTHOTO MPEACTABICHUS 00 OKpY)KAIOIEM MHpPE KaK O €IUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (hOopMUpYETCS B XMMUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHUA.



TecHO B3aMMOJAEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM YCIEUTHOTO
TpyZla M JKM3HHU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMWA HampaBlieHAa Ha PEIICHUE
I00aMbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUSI 4YEJIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBOM, SKOJIOTHUECKON O€30MacHOCTH U OXPaHbI 3JJ0POBbSI.

B cootBercTBHM ¢ OOmMMMM LEMSIMH U MPUHIIMIAMUA CPEAHETO OOIIero
obpaszoBanus coaepskanue npeameta «Xumusa» (10-11 kmaccel, 0a30BbIi ypOBEHb
U3yYeHHUs) OPUCHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEO0OXOAUMYI0 UM JUIsI  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
o0pa3oBaHus B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisironiuMu ~ TIpeAMeTa  «XHUMHS»  SBISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOmEas W HEOPraHWYECKas XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUH MO0 HEOPraHMYeCKOH XMMHHU (C BKIIOYCHHEM 3HAHWHA M3 OOIIEeH XUMHH) U
oprannyecko xumuu. OopMHpoBaHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3yUCHUU
npenMera oOecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHuyecKas XUMUs» cPOpMHpOBaHAa B IPOTpaMMe IO XUMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3Yy4YeHHI0 y4eOHOro wmarepuaia W OOyCIOBJIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONpENeNEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHWMHH BEIIECTBa
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHMX M  DIEKTPOHHBIX
MIPEICTABIICHUI O CTpOeHUH BerecTB. CBeieHus: 00 M3y4aeMbIX B KypCe BEIIeCcTBaxX
JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHmyeckom  XMMHUH  [OJYy4arOT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs IEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3H, KIACCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pEaKIIUU.

[lon HOBBIM yriaoM 3peHUsT B TpeaMeTe «XHUMHS» 0a30BOr0 YPOBHS
paccMaTpWBaeTCs W3YYEHHBI Ha YpPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTOIOTHYECKHE CBEIEHUS O BEIIeCTBaX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOmias u HeopraHuuyeckas
XUMUS» OOy4YalolUMCSl TPEIOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTMYECKUX MO3UIUH,



ry0Xe TMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIUI 53TOro 3aKkoHa — OT
000011ar0111eH 10 OOBACHAIOIEH U TPOTHO3UPYIOILEH.

Envnas cucrema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKXKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus aonoyHgeTcs B Kypcax 10 u 11 kiaccoB anemenTaMu
COJICpKaHMs, UMEIOUIUMU KYJIbTYpOJIOTUUECKUNH M TPUKIATHON XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT TMOHMUMAHUIO B3aUMOCBSI3M XUMHHM C JAPYTUMU HayKaMH,
PACKpBIBAIOT €€ POJIb B IO3HABATEIBHOU U MPAKTUYECKOU JAEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBaXXKEHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUJIOKEHUM XUMHUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TNpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh UHPOPMAITUIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEeHUSI 3HAaHUH,
pelIeHUs UHTEIJIEKTYabHBIX M DKCIIEPUMEHTAIBHBIX UCCIICIOBATENIbCKUX 3a/1a4. B
IIEJIOM COJIEp)KaHue Y4eOHOro mpeaMeTa «XHUMHS» JaHHOTO YPOBHS WU3YUYCHHS
OPUEHTHPOBAHO Ha (popMUpOBaHHE Y 00YUAIOIMMXCS MHUPOBO33PEHYECKON OCHOBBI
Ui TIOHUMaHusl (GuiIocoPCkuxX uaeH, TaKuX Kak. MaTepuagbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPTaHMYECKOTO MUPa, 00YCIIOBICHHOCTh CBOMCTB BEIIIECTB MX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOJIHBIX SABICHUHN IMyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYMA MEXIy HOBBIMU (aKTaMH M TEOPETUYECKUMHU
NPEANOChUTKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTUYECKUX MpodiieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTUIECKUX PECypCOB, ChIPbs, CO3[IaHUs HOBBIX
TEXHOJIOTUM U MaTEpHUAJIOB.

B nnane pemeHus 3agay  BOCIHUTAHMS, Pa3BUTUS M COLMAIM3ALUU
OoOy4YarIMXCsAd TPUHITHIE MPOTPAMMOM MO XHWMHUU TOJIXOJbI K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeaycMaTpuBalOT  (popMupoBaHHe
YHUBEPCAJIbHBIX YUCOHBIX NEUCTBUM, HMEIONMNX 0a30BO€ 3HAUCHUE ISl PA3THUHBIX
BUJIOB JICATEILHOCTH. peIIeHUs TpoOiieM, TMOWCKa, aHaimu3a U 00paboTKu
uHOpMaIK, HEOOXOAMMBIX [UJII TMPUOOPETEHUS OMbITa TMPAKTHYECKOU U
UCCIIE0BATENbCKON JEATEIbHOCTH, 3aHUMAIONIE Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mpemogaBaHuWs XWMHH KAaK HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK ¥ Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs, MPU ONPEASICHUN
COJIEpKAaTENIbHOW XapaKTepUCTHKU LeJied H3y4YeHUs MpeaMeTa HampaBIeHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJAMIIMOHHO TPH3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
NESATeIbHOCTA YeJOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSI TAaKOM MOAXOJA K OMPEIACICHHUIO ILENEH HU3y4YeHUS
MpeMeTa SABISIETCS BIOJIHE OMPAB/IaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMs IVIABHBIMHM LEISIMU H3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SIBISIOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIeH
COCTAaBJIAIOIIEN €CTECTBEHHO-HAyYHOM KapTUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KJIIOUYeBbIC MOHATHS, (PyHIAAMEHTAIbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE ¢ UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue u pa3BUTHE NMPEJCTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMHUUECKUX PEAKIINI, HEOOXOIUMBIX JJIsl IPUOOPETEHUSI YMEHU I
OPUEHTHPOBATLCSA B MHPE BEHIECTB U XUMHUUECKUX SIBIICHHM, WMEIOITUX
MECTO B MPHUPO/IE, B MPAKTUUECKON U TTOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBA3AHHBIX C HAOIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO DJKCIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LIeNed U 3a/1a4 U3ydeHUs
npeaMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMHU B CUCTEME cpefHero obmiero obpazoBanus. CeronHs B
NPErnoJaBaHuy XUMHUH B OOJIBIIEH CTENEHU OTAAETCS MPEANOYTEHUE TPAKTUIECKOM
KOMITOHEHTE  COJIep>KaHusl OOy4eHMsl, OPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJICIONIET0 HE HaOOpoM
3HaHWM, a (PYHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU ISl pEIICHUS
MPAKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TUM 1pu H3ydeHUU peamMeTa « XUMHUS» JOMHUHHUPYIOIEe 3HAaUCHHE
NpUOOPETAIOT TAKKE TENH U 33/1a4H, KaK:

ajanTamnys 0O0y4aroluXCcsl K YCIOBHUSAM TWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHUE  WHTEUVIEKTyalbHO  Pa3BUTOM  JTUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYallMsIX, CBA3AHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

dopMupoBaHHE Yy  OOYYArOIIHMXCS  KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIHMIA), WUMEIONINX YHUBEPCATHHOE 3HAYCHHWE JUISI PA3IMYHBIX BHUIOB
JESTENHHOCTU: pelIeHus mpobiieM, MOorcKa, aHamu3a U 00padoTku MHGOpPMAIIHH,
HEOOXOUMBIX JIsl TPUOOPETEHUS OMBITA ICITEILHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE
MECTO B NO3HAHMM XHWMHH, a TaKXe JJIs OIEHKH C MO3MIMH 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHUX MTPOIIECCOB HA OpTaHU3M
YeJIoBEKa U MPUPOJHYIO CPENy;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTCIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YyUaroIUXCs: CIIOCOOHOCTU CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMSI TT0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOTH30BAThH
COBPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JJIA TIOWCKA W aHAM3a y4eOHOH u
HAyYHO-TIOMYJISAPHON MH(DOPMAITUU XUMHYECKOTO COJIepKaHUS,

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO ¥ JIOTHYECKOTO
MBIIIJICHUS, HA0MIOAATEIIbBHOCTH, COOPaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUIAHUPOBAHMH W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA,

BOCIIUTaHUE Yy oOOydJarommxcs yOSKIEHHOCTH B T'yMaHUCTHYECCKOM
HANPABJICHHOCTH XWMHH, €€ Ba)XHOW PONM B PEIICHUU TJ00AIBHBIX MPOOIEM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U
COXpaHCHUSI TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpex HOTO
OTHONICHHWS K TPHPOAEC M CBOEMY 3J0POBBIO, a TaK)Ke IPHOOPETCHHS OIbITa
UCIIOJIb30BAHMS TTOJYYEHHBIX 3HAHWUW JJIA TPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBJIICHUSIMHU.

B yuebHoM mnnaHe cpenHero oOmiero oOpa3oBaHMsl TMpeaMeT «XUMUs»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeIMETHOW 00jacTh «EcTecTBeHHO-HAYYHBIE
IPEIMETHI».

OO11ee YKMCIIO 4acoB, OTBEAEHHBIX JIJI U3YYEHUsS XUMUH, Ha 0a30BOM YpOBHE
cpeaHero ooiero oopasoBanus, coctaiseT 68 yacos: B 10 kiacce — 34 yaca (1 gac
B Heneno), B 11 kimacce — 34 gaca (1 yac B Heaelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHM4Y€eCKO XUMUM

[Ipenmer oprannyeckor XMMHU: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYyYCHUU HOBBIX BEIIECTB U MaTepUAOB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, e€ ocHOBHBIE TTosIOKeHUsI. CTPyKTypHBIE (hOPMYJIIBI
OpraHu4eckux BemiecTB. ['omosorusi, wu3omepus. XuUMUYECKas CBSI3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJMHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccudukauu opraHudeckux BemecTB. HoMmeHkmaTypa
OpPraHMYEeCKUX CcoeauHeHni (cHcTeMaTHyecKas) HM TPUBHAIbHBIC Ha3BaHUS
BAKHEHUIIIUX MPEJICTABUTEIICH KIIACCOB OPraHMYE€CKUX BEIIECTB.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M WX MPEBpAILCHUMN:
03HAaKOMJICHHUE C 00pa3liaMy OPTaHMYECKUX BEIIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHWYeCKUX BEIIECTB, HAOIIOJEHWE M OIMCaHue
JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALIEHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu (IUIaBjieHHe, OOYTIIMBAHHE U TOPCHHUE).

Yriaesogopoabl

AJKaHBI. COCTaB M CTPOEHUE, TOMOJOTMYECKHMWA psa. MeTaH W d3TaH —
NPOCTEUIITINE TPEJCTABUTEIN alKaHOB. (U3MUECKHE M XUMHUYECKHE CBOMCTBa
(peakuMu 3aMelIeHUST W TOPCHMs), HAXOXKICHHEC B NPUPOJAE, IOIyUYCHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUJIIEH U TPONWIEH —
MPOCTEUIIINE TPEICTABUTETN AQJIKEHOB. (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakmuu  TUAPHUPOBAHHS, TAJIOTCHUPOBAHWS, THUApPATAIMH, OKUCICHHS W
MOJIMMEPH3AIIHH ), TIOJydYEeHUE U IPUMCHCHHE.

Ankanuensl: OytanueH-1,3 m metunOyramueH-1,3: cTpoeHue, BaKHEWITHE
XHMHYECKHE CBOMCTBaA (peakmus mnoiuMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKHUNA Psl. ATICTHIICH
— MPOCTEHIINIA TPECTAaBUTEIh AQKMHOB. COCTaB, CTpOCHHUE, (HU3UYECKUE W
XUMHYECKHAE CBOWCTBA (pEaKkIMU TUAPUPOBAHUS, TaJOTCHUPOBAHWUS, THIPATAIINH,
TOPCHHS ), TIOJy4eHUE U TPUMCHCHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (PU3MUECKMe U XUMUYECKUE CBOMCTBa
(peakIuu TaJOreHUPOBAHUS W HUTPOBAHMS), TIOJYYCHHE U NMPUMEHEHUE. 1071y07:
cocmas, cmpoeHue,  Quzuyeckue U  Xumuyeckue ceouicmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUL), NOYYeHUe U npumeHeHue. TOKCHIHOCTh apeHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPHUHAMICKAIMUMH K Pa3IMYHBIM
KJIaccaM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupoaHbiii ra3 U IOINYTHBIE
HedTauble ra3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepabOTKH HEPTH:
NEPEroHKa, KPEKHUHT (TePMHYECKUH, KaTaJUuTUYeCKHui), muponu3. [IpoayKTs
nepepaboTku HeTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHBIN
yroJib U MPOAYKTHI €r0 MepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BELIECTB M HX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3laMu MJIACTMACC, KayuyyKOB U pe3uHbl, KojuleKuuu «HepTrp»
U «YToNIb», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB M rajlOr€HONPOU3BOIHBIX,
pOBEJIEHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITUICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnspie 3anaun.

BbruncineHuss 1Mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIICCTB WIH MPOYyKTOB PEAKIIHHN).

Kuciopoaconepxamue opranudecKue coeMHeHUs

[IpenenbHblE OJHOATOMHBIE CHOUPTBL. METAaHON U JTAaHON. CTPOEHHUE,
Gu3nuecke W XUMHUYECKHE CBOWCTBA (peakiM C aKTUBHBIMH MeETaJlJIaMHU,
raJOreHOBOJIOPOJIaMH, TOpPEHHE), TPUMCHEHHE. BOIOpOIHBIE CBSA3U MEXKIY
MOJIEKYJIAMU CIIUPTOB. JleliCcTBHME METAaHOJIA U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHbl€  COHUPTHL. JTUJEHIJIMKOIb W  TIHIEPUH. CTPOCHHUE,
Gusnueckue W XUMHYCCKHE CBOMCTBA (B3aUMOJCHCTBHE CO  IICIOYHBIMHU
MeTaJllaMH, KauyeCTBEHHAs peakilus Ha MHOroaTOMHBIC CIUpThI). JlelicTBUe Ha
Opra’usMm 4yenoBeka. [I[puMeHeHnne rmnepruHa u STUIICHIJIMKOIIS.

®deHoN: CTPOCHHE MOJEKYJbl, (GU3UYSCKHE W XHUMHYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue denona.

Anpneruapl U kemowusvl. Dopmanbieruj, auneTAIBIETHI. CTPOCHHE,
¢u3nuecKkne U XMMHUYECKHe CBOMCTBA (peakiuy OKHCICHHS W BOCCTAHOBIICHUS,
Ka4eCTBEHHbBIE PEaKIUH), IOJTYICHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASI U YKCYCHAs
KHCJIOTBI: CTpOeHHe, (U3NIYECKHe M XUMHYECKHE CBOMCTBA (CBOWCTBA, 00IuUe IS
KJlacca KUCIIOT, peakius dTepruuKaIim), morydeHie u npumenenue. CreapuHoBas
Y OJEMHOBAsl KUCJIOThHI KAaK MPEJACTaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOILIEE JIEHCTBHE.

Crnoxuble >(Qupbl KAk MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['muponus
cioxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYraeBogpl:  cocTaB, Kiaccupukanmus ~— yrieBomoB  (MOHO-, JaH- W
nojiucaxapubl). [Jroko3a — mpocTeiimmii MOHOCaxapH . 0OCOOEHHOCTH CTPOCHUS




MOJICKYJTbI, (PU3UUECKHE U XUMHUUCCKHE CBOWCTBA (B3aMMOJICHCTBHIE C TUAPOKCHIOM
meau(ll), okucnenne aMmMuadHbBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue,
Opo’KeHUE TIIIOKO3bI), HAX0XICHHUE B IPUPO/IC, IPUMEHEHHUE, OHOJIOTHYecKas pOJib.
dorocunte3. DpykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u uenmronosa kak npupoanbie nonumepbl. CTpoeHHE KpaxMalia U
LHEJUTION03bl.  DU3MYECKUE W XUMHYECKHE CBOWMCTBA Kpaxmaya (THIpOJiu3,
KaueCTBCHHAsI PEaKIIUs C HOJIOM).

DKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPAILCHUMN:
npoBecHUEe, HAOIIOJIEHUEe W OINMHCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB. TOPEHUE
CIHUPTOB, KA4eCTBEHHBbIC PEaKIMH OJHOATOMHBIX CHUPTOB (OKHCJICHHE 3TaHOJIA
okcupoM Mmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBUE TJIMIIEPHUHA C
rugpokcuom Meau(ll)), anpaernoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapoxcumom meau(ll), B3ammoaeHCTBHE Kpaxmalla C HOJOM),
IIPOBEICHUE MTPAKTUYECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrle 3agaun.

BbruncineHuss 1Mo ypaBHEHHIO XHMHYECKOM peakiuu (Maccel, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WIN MPOYyKTOB PEAKIIHHN).

A3oTcozepxanme OpraHn4eckue COeINHEHUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHndYecKkue coequHeHus. Pu3nyeckue u
XMMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha MpuMepe IIMIMHA). Buosjormueckoe
3HAYeHHE aMUHOKHUCIIOT. [lenTu bl

benkn kak npuposHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWMCTBA OEIKOB!
TUIPOJIN3, ICHATYpalsl, KAYECTBEHHBIC PEaKIIMU Ha OCIIKH.

DKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEUIECTB M HX IPEBpallCHUMN:
HAOJIIOICHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB. JCHATYpaIus OCIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOsIeKYJISIPHBbIE COeIUHECHUS

OCHOBHbBIE TOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNHN, CPEAHSSI MOJICKYJISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALUS U OJIMKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEUIECTB M HX MPEeBpalleHUMN:
O3HAKOMJICHUE C 00pasiaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexTpeIMETHBIE CBSI3H.

Peanuzanusa MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUU B
10 xiacce OCYIIECTBISETCS UYepe3 HCIOJB30BaHHE KaK OOIIMX EeCTECTBEHHO-



HAYYHBIX TOHATUH, TaK U TOHATHUH, SBISIOMUXCA CUCTEMHBIMU JUIS OTICIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01muMe ecTecTBEHHO-HAYUYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (PaKT, rumnoTesa,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccuukanus, NepuoJnyHOCTb, HAOII0EHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®duzuka: Marepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TeJNO, OO0BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBA, (PU3MUECKHE BETMUMNHBI U SAUHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OMOIIOTUYECKH AaKTHBHBIC BellecTBa (OCNKH, YIJCBOJBI, KHPBHI,
(GepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPO/bI, MOJIE3HbIE UCKOIMAEMBbIE, TOIUIHBO,
peCypChl.

TexHoNmorus: MHIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHATHLHOTO THTAHUSA,
MOIOIINE CPEJCTBA, JIEKaPCTBEHHbIE U KOCMETUYECKUE MpenapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XUMUH

XUMUYECKUM dIeMEeHT. AToM. Sapo aroma, H30TOMNBI. DJEKTPOHHAA
000J10uKa. DHEPreTHYEeCKHe ypOBHH, IMOAYPOBHH. ATOMHBIE opOuTaH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeelieHUus 3JEKTPOHOB IO OpOHMTAISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTYpAIUsI aTOMOB.

[Tepunoanueckuii 3aKoH u [ lepruoanyeckas cuctemMa XUuMHYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. Csi3b nepuoguyeckoro 3akoHa u llepuonnueckoil cucteMbl
xuMuueckux aneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTHIX M CIIO)KHBIX BEIIECTB IO TpPYyIIaM MW TEPHOJAM.
3HavueHUe NePUOINUECKOro 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenue BemecTBa. XHUMHYECKas CBsI3b. BHABI XHMHYECKOW CBA3U
(koBaJICHTHAsT HENOJISIPHAS W TIOJSIPHAS, WOHHAS, METAJUTMYecKas). MeXaHU3MBbI
o0pa3oBaHHsS KOBAJICHTHOH XHMHYECKOH CBsi3W (OOMEHHBIM W  JIOHOPHO-
aKLeNnTopHbIi). BomopoaHas cBsA3b. BalleHTHOCTh. DIEKTPOOTPHIIATEIBHOCTb.
Crenenb okuciieHus. IOHBI: KATHOHBI U AHUOHBI.

BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSIDHOTO  CTPOE€HHUS.  3aKOH
MOCTOSHCTBA COCTaBA BEIIECTBA. WMl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOIMCTBA BEUIECTB OT TUIIA KPUCTAININYECKON PEIIETKH.



[TondaTne o nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBAa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Homenknarypa
HEOPraHWYECKUX BeIIEeCTB. ['eHeTuyeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAITUX K PA3JTUYHBIM KJIaCCaM.

Xumunueckass  peakuus. Knaccudukanuss  XMMHUECKHX — peakluil B
HEOPraHUYECKOW M OPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAaHEHMS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS W MPEBPAILCHUS SHEPTUU TP XUMHUUYECKUX PEAKIUIX.

CkopocTh peakiuu, e€ 3aBUCMMOCTh OT paziuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKoe paBHOBecue. DakTOphl, BIUAIOLNIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U cnadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpAJIbHAS, [IEIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MPEBpAILCHUMN:
neMoHcTpanusa tabnui «llepuoandeckas cucrema XxuMudeckux sneMentoB 1. H.
MeHnneneeBa», U3y4ye€HHUE MOJIENICH KPUCTAUTMYECKUX PEHIETOK, HAONIOACHUE U
OIMHCaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3aoKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KaTAJIN3aTOPa, OMPEAECICHUE CPElibl PACTBOPOB BEILIECTB
C TIOMOIIIBIO YHUBEPCAIBHOI'O HHANKATOPA, PeaKIIMK HOHHOTO OOMEHA), MPOBEIeHNE
PaKTUYECKON paboThl «BiusHuEe pa3IuyHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKON
peaxkum».

Pacuérurnle 3amaun.

Pacyétel 1O ypaBHEHUSM XMMHUYECKMX pEaKUMH, B TOM 4YHUCIIE
TEPMOXHUMHUYECKUE PACUETHI, paCUEThI C UCTI0JIL30BAaHUEM MOHSATUS «MaccoBasi A0JIs
BEIIIECTBAY.

Heopranuuyeckasi Xumus

Hemeranner. Ilomoxxenne HemerayuioB B Ilepuoguyeckoir  cucteme
xumMuueckux siemeHtoB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusnyeckre CBOKMCTBA HEMETA/UIOB. AJLIOTponus HeMeTaioB (Ha MpuMmepe
KHCIIOpOa, cephl, pocdopa u yriepojaa).

XHMMHYECKHE CBOMCTBA Ba)KHEHINMX HEMETa/IOB (TajJoreHOB, CEephbl, a30Ta,
dochopa, yriepoma M KpPEeMHHS) M UX  CcOeauHEHUH  (OKCHIOB,
KHCJIOPOJICOICPIKAIINX KHCIIOT, BOJOPOIHBIX COSIMHCHUN).

[IprMeHeHne BaXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. Ilonoxenune meramoB B Ilepuoauueckoil cucteMe XMMHYECKHUX
snemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O0mue ¢uznueckue coiicTBa MeTayoB. CIulaBbl METAJIOB.
DIIEKTPOXUMUYECKUHN P HANPSIKEHUN METAJLIIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIIMX META/UIOB (HATpWM, Kalluid, KaJbIHi,
MarHui, aJJFOMUHHN, IIAHK, XPOM, XKeJIe30, MEJIb) U MX COCTUHCHHI.

OO6mue cnocoObl moiayyeHuss MeTaioB. IIpuMeHeHne meTamioB B OBITY H
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPAILCHUMN:
M3YUYCHHUE KOJUICKIMU «MeTamasl U CIUIaBbI», 00pa3lloB HEMETAJIOB, pElICHUE
AKCTIIEPUMEHTAIBHBIX 3a/a4, HaOJI0JIEHUEe W ONHUCAHUE JEMOHCTPAllUOHHBIX U
71a00PaTOPHBIX OMBITOB (B3aMMOICHCTBHE TMAPOKCHIA ATIOMHHHS C PacTBOPAMH
KHCJIOT | IIEJI0YCH, KaueCTBEHHBIC PEAKI[MU Ha KATHOHBI METAJIJIOB).

PacuétHrle 3agaun.

Pacuétel mMaccel BemiecTBa WU 00BbEMA Ta30B MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, CCIIA OTHO
U3 BEILIECTB UMEET MPUMECH.

XHMUA U JKU3HDb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOM, IHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINH.

[IpenctaBnennss 00 OOMMX HAYYHBIX MPHUHIIMIIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIINX BEIIECTB.

YenoBek B MHUpPE BEHIECTB M MAaTEpHUAlIOB. BAXKHEWIINE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIC MATEpPHUAJIbl, KpPacKd, CTEKJIO, KEpaMUKa,
MaTepUaNIbl JJI AJICKTPOHUKH, HAHOMAaTEpHasbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XuMHSL YW 3J0pOBbE 4YEIIOBEKA: IMpAaBHJIAa HCIIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30MacHOTO UCIIOJIH30BAHUS IIpenapaToB OBITOBOM XUMHUH B
MOBCEIHEBHOM YKM3HH.

MexrpeIMETHBIE CBSI3H.

Peanuzanmsi  MEXNpeaMETHBIX  CBS3€H MpU  H3y4YeHMH OOmed u
HeopraHudeckol xumuu B 11 kiacce oCyIIEeCTBISIETCA Ye€pe3 UCIOIb30BAHUE Kak
OOIMX EeCTEeCTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATHH, SBIISIOMIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS. HAay4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CUHTe3, KjiaccuduKaius, TepUOJUYHOCTh, HaOJIIOACHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznKa: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, HUOH,
W30TOII, PAIUOAKTUBHOCTbD, MOJIEKYJIA, SHEPIrETUYECKU YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIECTBA, (DM3MUYECKUE BEIMYMHBI M SIUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, 9KocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIECTB B OPTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOJBI, MOJE3HBIC UCKOMAEMbIE, TOTUIUBO,
pECypCHI.

TexHonorusA: XUMHUYECKass MPOMBINUICHHOCTh, METAJLIYPIrHs, MPOU3BOACTBO
CTPOUTEIBHBIX MaTEPHANIOB, CEIbCKOXO3SIMCTBEHHOE IPOW3BOJICTBO, IHIIECBAs
MPOMBINIUICHHOCTh,  (papMalmeBTHYeCKass  MPOMBINIJICHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKHUX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUHN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
00ydaromMMHUCS POrpaMM CpeaHero oOmiero oOpa3oBaHus —(JIUYHOCTHBIM,
METANpeIMETHBIM W MPEeIMETHBIM). HaydHo-MeTOqMuecKoi OCHOBOW  Jist
pa3paboTKH TJIaHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOILero
00pa30oBaHus SBISIETCS] CUCTEMHO-JESTEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS NpeaAMETa «XHMHSI» Ha YPOBHE CPEAHETO
oO1iero 0opa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABISAIONINE:

OCO3HAHHUE OOYYAOUTUMHUCS POCCHUHCKONW TPaKJAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K O0YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTH Ha OCHOBE
KJTIOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAULIUA 0a30BOM HAYKU XMMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOlUMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTHUYECKON KYJIBTYpbl U CIIOCOOHOCTU CTAaBUTh
LEJIA U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInyHOCTHBIE pE3yipTaThl OCBOCHHUS IIpeaAMeTa «XHUMUA» JIOCTUTAKOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COUMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJealaMHd POCCHICKOr0 Tpa)KIaHCKOro OOIIEeCTBa, NPUHATHIMU B OOILECTBE
HOpMaMU U  TpaBWIaMH  IOBEJIEHHUS,  CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUSA, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUSA JIMYHOCTHU
00ydJaromuxcs.

JInyHOCTHBIE pE3yJNbTaThl OCBOCHUSA MpeaAMeTa «XUMHUSI»  OTPAXKAIOT
c(OpMUPOBAHHOCTh OTBITA TO3HABATEIBHOM W MPAKTHUECKOH JeATEIHHOCTU
o0yJaroumxcs Mo pean3aluy MPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCIIE B
4acCTH:

1) rpa:ka1aHCKOr0 BOCTIMTAHUS:

OCO3HAHMS 00y4arOUIMMUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHHMS K 3aKOHY U IIPaBONOPAJIKY;

MIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX
OTHOILIEHHUH B KOJUIEKTHBE,



TOTOBHOCTH K COBMECTHOM TBOPUECKOMU JACSITSIIBHOCTH IMPHU CO3TaHUH YUISOHBIX
MIPOCKTOB, PEIICHUH YUSOHBIX M TO3HABATEIIBHBIX 33/1a4, BBIMOTHECHIH XUMUYECKUX
AKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEPCHHsI, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUAOB YICOHOU ACATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS

IICHHOCTHOTO OTHOIICHHWS K WMCTOPUYECKOMY ¥ HAyYHOMY HACJICIUIO
OTE€YECTBCHHOM XMMMHU;

YBOXCHHUS K IPOIECCY TBOPUYECTBA B O0JACTH TEOPHH W TMPAKTHYECKOTO
NPUMCHCHUS XWMHH, OCO3HAHMS TOTO, YTO JOCTMIKCHHSI HayKH €CTh pPe3yJIbTaT
JUINTCTLHBIX ~ HAONIOACHUH, KPOIOTIMBBIX  AKCIICPUMCHTAJIbHBIX  ITOUCKOB,
TIOCTOSTHHOTO TPY/JIa YUYEHBIX U MTPAKTUKOB;

WHTEpECa U IT03HABATEIIbHBIX MOTHBOB B TIOJYYCHHH U ITOCJICTYIOIIEM aHAIIA3E
UHGOPMAIIMH O TIEPEIOBBIX JIOCTHKCHUSAX COBPEMEHHON OTCUECTBEHHON XMMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHUS, STUYCCKOTO TIOBEACHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XMMHYCCKUMU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TMOCTYMKH CBOUX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE IMOCIEICTBUI 3THX
MOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370poBOTO W 0Oe3omacHOro oOpasza JKHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3UYECKOMY W
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHusi TpaBui 0e€30MacHOro OOpalieHusi ¢ BeIIeCTBaMU B OBITY,
[TOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHWMAHUS IIEHHOCTH TPaBWI WHIWBHAYATbHOTO H  KOJJIEKTMBHOTO
0€30MmacHOTro MOBEICHUS B CUTYaIIUAX, YTPOKAIOMINUX 3/T0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBHIA W HETPUATHS BPECIHBIX NMpHUBBIYCK (YroTpeOieHUsS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHNS :

KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIIbCKOM
NeSTENHbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JpYyruxX BHAAX
TeSITENHHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE YYacCTHE B PEHICHHH MPAKTUYCCKUX 3aaad
COLMAIbHON HaMpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO0 Mpodeccuil pa3iuyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 0 XUMUH;

YBaXEHUSI K TPYY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYATBHON TpPaeKTOPUHU
oOpaszoBanus, Oyaymied npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHoCTEN 00111eCTBa,

6) 3K0JI0rH4€CKOro BOCIIUTAHMS:

AKOJIOTMYECKHU II€JI€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUSI )KU3HU HA 3eMJIE;

MOHUMAaHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOJTHON U COLUATIBHOU CPEIbI,

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKCHUN XUMHUU IS
peIIeHus BOMPOCOB PallMOHATIBHOTO MPUPOOTIONE30BaAHMUS,

AKTUBHOTO HEMPHUATHS JICUCTBUM, NPUHOCSIIUX BpPEd  OKPYKAIOIICH
IPUPOJHON cpesie, YMEHHS MPOTHO3UPOBATh HEOJAromMpHsATHBIE AKOJOTUUECKHE
MOCJICICTBUS MPEANPUHUMACMBIX EUCTBUN U MPEOTBpAIaTh UX,

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO MBIIIIEHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OIbITA NEeATENbHOCTU AKOJIOTHYECKOU HaIlPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH MJICOJIOTHH
xemohoouwu;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHUMAaHHUS CHenM(DUKU XUMUM Kak HAayKH, OCO3HaHHMs €€ poilu B
dbopMUpOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MPEICTaBICHNUS] 00 OKPYKAIOIEM MHPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWU TpoOJIeM COXpaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
IMBWIN3ALNUN: B €€ TYMaHUCTUYECKOW HAMTPABICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOW 0a3bl MaTepHATBHON KYyJIBTYphl, PEIMICHHH TJIOOAIBHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPr€TUUYECKOM, MUILEBOU H
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIAUIIMHBI, OOCCICYCHHUH YCIOBUN
YCIELIHOTO TPY/Ia U SKOJOTUYECKH KOM(OPTHOM KU3HU KAXKIOT0 YsieHa 00IeCTBa,;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalu3a U OOBSCHEHUS SIBIICHUI OKpPYXKaOIIero Mupa u



MIPOUCXOMSIINX B HEM U3MEHEHUI, YMEHHUS J1eJ1aTh 00OCHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOUIUXCSI JAHHBIX C LUEbI0 MOTYYEHUs JOCTOBEPHBIX
BBIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHus NpobJieM B peajbHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpECa K MO3HAHUIO U UCCIIE0BATEIBCKOMN NEATEIbHOCTH,;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIIOJYyYEHHUIO HOBBIX 3HAaHUM 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpEeca K 0COOCHHOCTSIM TpyJAa B pa3nuuHbIX chepax npodeccruoHaaIbHOM

JNEATEIbHOCTHU.
METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUS YU4E€OHOTO MpeaMera « XUMHs» Ha
YPOBHE CPEIHET0 00111eT0 00pa30BaHUs BKIIFOYAIOT:

3HAYUMBIE JUIS dbopmupoBaHus MHUPOBO33PCHUS oOyyarommxcs
MEKIUCIUILUTMHAPHBIC (MEXIpeaMeTHbIC) OOIIEHAYYHbIC MOHSATHSA, OTPaKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHenu(pUKy METOJIOB IO3HAHU,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHHUE,
IpoIlecC, CUCTeMa, Hay4YHbIM (hakT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0BaHNe, HAOII0ACHHEe, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaIbHbIC yueOHbIe AcHCTBUS (IO3HABAaTEIbHbIC, KOMMYHHKATHBHBIE,

PETYJISATUBHEIE), obOecreynBaroIIre dbopmupoBaHue (byHKITMOHATBHOM
I'PaMOTHOCTH U COIMATLHOW KOMITETECHITUN 00YJarOIIUXCS,
CITIOCOOHOCTH oOyyarommxcs WCITOJIH30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJIbHbIE y4eOHbIE
JEUCTBUS B ITI03HABATEIBHOW M COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHple pe3yabTaThl OTPAXKAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMH W  PEryJISTUBHBIMU
JCVCTBUSAMU.

OBiagenue YHUBEpPCAJIbHbIMHU yueOHBIMH N03HABATEJIbHbIMHU
AEeMCTBUAMU:

1) 6a30BbIe JOTHYECKHE TeHCTBHSA:

CaMOCTOATENFHO  (OPMYJIHPOBATH W aKTyaJU3upoBaTh  MPoOIieMy,
BCECTOPOHHE €€ pacCcMaTpuBarh,

ONpPENENATh LENH JESITEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTB PE3YJbTATHI ACATEIBHOCTH C MOCTABJICHHBIMU LEISAMU;

WCMOJIb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKH MOHSATUM M YCTAHABIWBATH UX B3aHMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JJisl OOBSICHEHHS OTIIETIbHBIX (PAaKTOB U
SIBJICHUM,

BBHIOMpATh OCHOBAaHMS U KPUTEPUU s KIACCU(PUKAIIMU BEIIECTB U
XMMUYECKUX PEaKIUM;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSA3M MEKIY H3y4aeMbIMHU
SIBJICHUSIMU

CTPOUTH JIOTMYECKHE pacCyacHus (MHIYKTHBHBIC, JCAYKTHUBHBIC, TI0
aHaJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B pPaccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUHU CUMBOJUYECKHUE
(3HaKOBBIE) MOJIEITH, TIPE0OPa30BLIBATh MOJICIIBHBIC MPEACTABICHUS — XUMUYCCKHIA
3HaK (CHMBOJI) DJIEMEHTA, XUMHU4YecKast popMyJia, YypaBHCHHE XUMHUECKON peaKInu
— NPU pEIIeHUH Y4YEeOHBIX TMO3HABATEIBHBIX M MPAKTHYECKUX 3a7a4, MPUMEHATH
Ha3BaHHBIE MOJICNIbHBIC MPEJCTABICHUS JUISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 0a30BbIE HCCIEA0BATEIbCKHE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHX
peaxkiuu;

dbopMyIUpOBATH MENH U 3a1a4U UCCIIEI0OBAHUS, UCIIOIB30BaTh ITOCTABICHHBIC
U CaMOCTOSITeTbHO CGhOPMYJIHUPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI JIJIsi (POPMUPOBAHMSI THIOTE3BI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHUMH;

BJIaJICTh HABBIKAMM CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS M IPOBEICHUS
YYCHUYECKUX DKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOJATh 332 XOJIOM
poliecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (opMyJIUpPOBATH
0000ITIeHUST ¥ BBIBOJIBI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MUCCIIEAOBAHNA,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOCIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOHM MCCIIEeNOBAaTEIbCKOH W MPOCKTHOM
JEATECIILHOCTH, TMPOSBIATh CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOKUCKY METOJIOB PEIICHUS MPAKTUUECCKUX 3a]1a4, TPUMEHECHUIO PAa3JIUYHBIX METOI0B
IMO3HAHMS.

3) padora ¢ undopmanueii:

OpUEHTUPOBATLCA B PA3IMYHBIX HCTOYHHKAX HHPoOpManuu (HaydHO-
MONyJISIpPHAS JIUTEpaTypa XHUMHUYCCKOTO COJICp)KaHMsI, CIPABOYHBIC IOCOOHS,
pecypcebl MIHTEpHETa), aHAIU3UpOBaTh MH(OPMAIIHMIO Pa3IMYHBIX BHUAOB M (HOPM
MpeICTaBICHHUS, KPUTUYECKHU OLICHMBATh eé JIOCTOBEPHOCTh u
HEPOTUBOPEYHUBOCTD;



dbopMyIHpOBaTh 3aMPOChl U MPUMEHSTH PA3IUYHBIE METOMBI MPU MOUCKE U
orOope wuHpoOpMalnMM, HEOOXOAMMOM HJs BBINOJIHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOIO THIIA,

npuoOpeTaTh OIBIT HCIOJIL30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmanuu (cxembl, rpaduKu, THArPaMMBbI, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA IPHU PadbOTE C XUMHUUYECKOU
HH(pOpMAIKCH: TPUMEHATh MEKIpeaMeTHbie (pu3uueckne M MaTeMaTHYCCKHUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00OpeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEACTBa
HaTJISITHOCTH.

OBJjiaieHNe YHUBEPCAJTbHBIMM KOMMYHHMKATUBHBIMHU J1e/iCTBUAMM :

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAeMON TEMbI B XOJ€ AUANOra u/uim
JIUCKYCCHH,  BBICKa3bIBaTh  HUjeH, (OPMYJIUpPOBATH CBOM  MPEIJTIOKCHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS TIPEJIJIOKEHHOM 3a/1auH;

BBICTYIIaTh C MPE3CHTAIMEeN pEe3ylbTaTOB IM03HABATEIbHON J1€ATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO CBEPCTHUKAMU MIPH BBHINTOTHEHUHU
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKOH padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3aluu y4eOHOTO MpoekTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHUS TO3ULIUNA B
X0J1e 00CYXX/ICHUSI 1 0OMEHA MHCHUSMH.

OByaieHUe YHHBEPCAIbHBIMHU PEryJISTHBHBIMH JeiiCTBUSIMMU

CaMOCTOATENFHO IUUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensis e€ Lenu W 3a7add, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh MpeIjaracMblii  aJrOpUTM JCUCTBUN TIPHU
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G (}EeKTUBHBIN CcMOCO0 WX pemieHus ¢ Y4ETOM TIONYyYCHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH ESITEIbHOCTH HA OCHOBE CaMOaHaln3a u
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmetrHbie pe3ynbTarbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXaroT:

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XHMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIA XMMHUU B IO3HAHUHU SIBICHUN TIPUPO/IBI,



B (OpPMUPOBAaHUU MBIIUICHUS MW KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHUOHATHLHOU
IPAMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U SKOJOTUUYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBbIO U MPUPOJIHOM CpEJIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHUH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATHA (XMMHYSCKHH OJCMEHT, arToM, 3JCKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XMMUUECKas
CBS3b, CTPYKTypHasi (opmyia (pa3BEpHyTas M COKpam€HHAas), MOJb, MOJISpHas
Macca, MOJISIpHBIN 00bEM, YITIEPOIHBIN CKeNeT, PyHKIMOHAbHAS TPYIINa, paguKall,
U30MEpUs, U30MEPHI, TOMOJIOTUUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPO/IbI, KUCIOPOI U
a30Tco/iepKalllie COEIUWHEHHUs, MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCAMHEHHUS); TEOPHMH M 3aKOHbI (TEOpHsS CTPOCHHMS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECCTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK XHUMHUH; MHUPOBO33PECHUYCCKUE 3HAHUS,
JeXale B OCHOBE TOHUMAHUS TNPUYUMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUHM, (PAKTONOrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCTIOJb30BAHUM Ba)XKHEHIITUX OPraHWYECKUX BEIIECTB B OBITY U
PaKTUYECKOM JeSATETLHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
yCTaHABIIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS IMpHU
OMMCAHUU COCTaBa, CTPOEHHUS U IPEBPAIICHUN OPTraHUYECKUX COETUHEHHU;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIB30BATh XMUMHUYECKYIO) CHMBOJIUKY JUISI
COCTABJICHHMSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEIIECTB W yPaBHEHUM XMMHYECKHUX pEaKIui,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB JJII WJUIFOCTPAlUU HX
XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTAaBY U CTPOCHUIO K OIPEIEIEHHOMY
Kiaccy/rpynmne coeiuHEeHUH (yriaeBOJOPOMBI, KHCIOPOJ U a30TCOJICpIKaIIHe
COCITMHCHWMSI, BBICOKOMOJICKYJISIDHBIC COCIAWHCHHWS), JaBaTh WM Ha3BaHUS TI0
cucremarndeckoir HomeHknarype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIC
HA3BaHUS OTJCIBHBIX OPraHMYECKUX BEIICCTB (ITHIICH, MPOIWICH, alleTUJICH,
STWJICHTJIINKONb, TIHIEpUH, (HeHon, GopManbaerus], areTalbIerua, MypaBbHHAS
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TI0K03A,
dpykTo3a, Kpaxmal, IeUTkI03a, TIIUIIHH);

c(OpPMHPOBAHHOCTh YMEHHSI OINPEACNISITh BHABl XHUMHYECKOW CBS3U B
OpPraHWYECKUX COCTMHCHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiecTB A. M. byTtiepoBa 11t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB,



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, (U3HUCCKHC
U XUMUYCCKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEIICH pPAa3IMUHBIX KJIACCOB
OpPraHWYECKUX BellecTB (MeTaH, 3TaH, dTHICH, MPOIUJICH, alleTHIIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, MeTaHOJI, ATaHOJI, STUJICHTJIMKOJIb, TJIUIEPUH, PeHo,
areTanbIeTu, MypaBbUHAs U YKCYCHAsI KHCIJIOTHI, TIII0KO3a, KpaxMall, IeJUTI0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WILIIOCTPUPOBATh T'CHETHYECKYIO CBS3b MEXKIYy HUMH
YPaBHCHHSIMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUHA C HCIOIh30BaHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOIHBIN a3, Yrojib), CIOCOOBI UX MEPEPadOTKH U MPAKTHUECKOE
NIPUMCHCHHE TIPOAYKTOB IEepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIUYUCICHHUS 110 XUMHUYECKHM
ypaBHeHUsIM (Macchl, 00bEMa, KOJIMYSCTBA MCXOAHOIO BEIIECTBA WM MPOJYKTa
pEaKIMK 110 U3BECTHBIM Macce, 00BEMY, KOITMUECTBY OJTHOTO U3 HCXOJIHBIX BEIISCTB
WIH TIPOAYKTOB PEAKIHH);

c(OpPMHPOBAHHOCTh YMEHHMH BIIQJIeTh CHUCTEMOH 3HAHWUH 00 OCHOBHBIX
METOJIaX HAYYHOTO IMO3HAHMS, UCIOJIb3YEMbIX B XUMUHU TIPH U3YUYEHUHU BEIIECTB U
XMMHYECKUX SABJICHUM (HAOII0CHHE, H3MEPEHHE, SKCIIEPUMEHT, MOICIHUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIC XHWMHYECKHE 3HAHUS JUIS TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IPUMEHCHHEM,

c(hopMHUPOBAHHOCTh YMEHUM COOIOATh MPaBHIIA MOJIb30BAHUS XUMUYECKOM
ocyioll U J1abopaTOpHBIM O00OpYJOBaHHWEM, a TaK)Ke IpaBWiIa OOpalieHUs ¢
BEIIIECTBAMHU B COOTBETCTBUM C WHCTPYKIHSIMH IO BBIMOJHEHUIO J1aOOPaTOPHBIX
XAUMHUYECKHUX OIIBITOB;

chOpMUPOBAHHOCTh YMEHHUH IJITAHUPOBATh M BBIMNOIHATh XUMHYECKHUM
SKCIIepUMEHT (IIpPEeBpaIleHUs OPraHUYSCKHUX BEIISCTB IIPU HAIPEBAHMH, ITOTYUYCHUE
STUJICHA ¥ U3YYCHHUE €r0 CBOMCTB, KAYSCTBEHHBIC PEAKIIUHA OPTaHUUCCKUX BEIIECTB,
JCHaTypalus O0CJIKOB IIPU HAIPEBaHKH, [IBETHBIC PEaKIMK OCIIKOB) B COOTBETCTBUHU
C TpaBWJIaMH TEXHUKH O€30MacHOCTH TIpH OOpalieHWH ¢ BEIIeCTBAMH U
7a00paTOpHBIM  000PYyJIOBaHUEM, TMPEJACTABIATh PE3yJbTaThl XHMHYECKOTO
JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHWHA COOTBETCTBYIOIIUX PpEAKIIUA U
(bOopMyITMPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHUN KPUTHYSCKH aHAIM3UPOBATh XHUMHYECKYIO
uHOpMAIMIO, IMOJy4aeMyK U3 pa3HBIX HCTOYHHUKOB (CpeacTBa MacCOBOM
undopmaiuu, IHTEpHET U ApYyTuX);

chOpMHUPOBAHHOCTh  YMEHHMH  COOJIFOJaTh  MpaBHJIA  SKOJIOTHYCCKH
1eaecoo0pa3Horo MOBEJACHUS B OBITY W TPYIOBOM JACATECIBHOCTH B IEISAX
COXpaHCHHS CBOCTO 3JI0POBBS M OKPYKAIOIICH MPUPOJHOM Cpelibl, OCO3HaBaTh



OINIACHOCTh BO3JECUCTBUSA HA JKUBBIE OPraHU3MbI ONPENECIEHHBIX OPraHUYECKUX
BelllecTB, moHumasi cMbica mokazatens [IJIK, mosicHsTe Ha mpumepax crnocoObl
YMEHBIIEHUS W TMPEAOTBPALLICHUS WX BPEAHOIO BO3IECUCTBUA HA OpPraHU3M
YEeJI0BEKa,

JUIs 00Y4YaroIIuXCsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS. YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XMMUYECKUX SIBJIICHUM;

JUISL  CJIETBIX M CIAa0OBUIAIIUX OOYyYaIOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX

bopmyt.
11 KJIACC

[IpeamerHbie pe3ysbTaThl OCBOCHMS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPaKaIoT:

c(hOpMUPOBAHHOCTb  TPEJCTABIICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, PO XUMUHU B TIO3HAHUHU SABJICHUN IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUSI MU KYJIBTYpbl JIMYHOCTH, €€ (QYHKIIMOHATBLHON
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIIeHUsT MPAKTUYSCKUX 3a7ad U IKOJOTHUUECKHU
000CHOBAHHOT'O OTHOIIICHHS K CBOEMY 37I0pPOBBIO U MPUPOTHON cpelie;

BJIQJICHUE  CHUCTEMOM  XMMMYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XHUMHUYECKHH DJIEMEHT, aTtoM, u3otom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJIAPHBIH O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XMMUUYECKasl CBSI3b
(koBajieHTHAs, MOHHASI, METAJUIMYCCKAsI, BOJAOPOIHAS), KPUCTAIINYECKast peIiéTKa,
TUMBl ~XUMUYECKHUX  PpEaKkldil, pacTBOp, DJICKTPOJMUTHI,  HEIJICKTPOJIMTHI,
BJICKTPOIUTHYECKAs] JUCCOLMALINS, OKHUCIWUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON PpeaKIuy, XUMHUYECKOC DPAaBHOBECHE); TEOPHMHM M 3aKOHBI (Teopus
BJIEKTPOIUTHYECKON Aucconuanuy, nepuoandeckui 3akoH JI. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U IPEBPAILLCHUS SHEPTUU
P XUMHUYCCKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHUYECCKUN S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHMWS, JIEKAINIME B OCHOBE IMOHUMAHHS MPUUYUMHHOCTH W
CUCTEMHOCTH XHMHYCCKHX SIBIICHHH, (PAKTOJIOTHMYECKHUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M 0€30IMaCHOM HMCIIOJIb30BAaHUH BAXKHEHIITMX HEOPTaHUICCKHUX
BEIIIECTB B OBITY U NMPAKTUICCKOU JEATCIHHOCTH YSIOBEKa,

c(hopMUPOBAHHOCTh YMEHMM BBIABIATH XapaKTEepHbIC IPHU3HAKK TOHSITHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIUE IMOHSTHUS IPH
ONMHACAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUH;

c(hopMHUPOBAHHOCTh YMEHHMI HCIIOJb30BaTh XUMHYECKYI) CHUMBOJIUKY IS
cocTaBiieHUs (QopMyslT BEHIECTB M  YPaBHEHUM XUMHYECKHUX  PEaKIui,



cucremarndeckyro HomeHkIatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUsS OTACIBHBIX
HEOPraHWYECKUX BemlecTB (yrapHblii Ta3, YIVICKHCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HeTamEHas U3BECTh, MUTHEBAs COJIA, TUPHT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METAJZIMYECKasl, BOJOPOIHAS) B COCAMHCHUAX, THII
KPUCTAJUTMUECKON PEHIETKH KOHKPETHOrO BellecTBa (aTOMHAs, MOJICKYJISpHasi,
HWOHHAs, METAJUTMUECKas), XapaKTep Cpeibl B BOJHBIX PaCTBOPAaX HEOPraHUYECCKHX
COCIUHECHUM,

c(hopMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTh
HCOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpeaeiaCHHOMY Kiaccy/rpyrmne
COoeMHCHMH (MPOCThIC BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCHbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE THIAPOKCHIbI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIUYECKOrO 3akoHa [l.
N. MenaeneeBa u A€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYI0, 0OBSICHUTEILHYIO
U TIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJJICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ileproandeckoil CUCTEMBI
XuMHYecKux djemeHtoB JI. M. MenngeneeBa, HMCIONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIC OPOUTATINY, KIHEPTETHUECKHUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSA CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX COCIWHEHUW MO MepuoiaM U
rpynmnam [lepuoandeckoi cucteMbl XuMuueckux 35eMeHToB 1. Y. Menneneena;

cOpMUPOBAHHOCTh YMEHHH  XapakTepu3oBaTh (OMUCBHIBATH)  OOIIHE
XUMHUYECKME CBOMCTBA HEOPraHWYECKHWX  BEIIECTB  PAa3UYHBIX  KJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHHWE T'E€HETHUYECKOM CBS3UM MEXIYy HEOPTraHMYECKUMU
BEIIIECTBAMHU C IMOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIIACCU(PUIIMPOBATh XMUMHUYCCKHE PEAKIIHH TIO
pa3IUYHBIM IpH3HAKaM (YUCIIy M COCTaBYy PEardpyloINUX BEIIECTB, TEIZIOBOMY
addexTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB, OOpPaTHUMOCTH
pCaKIlMM, YYaCTHIO KaTajanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTABJISATh ypPaBHEHUS PEAKIUNA pa3IdnYHBIX
THUIIOB, TIOJIHBIC ¥ COKPAIIEHHBIC YPABHCHHS PEAKIINA MOHHOTO OOMEHA, YIUThIBAs
YCJIOBHUSI, TIPU KOTOPBIX ATH PEAKIIUH UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIHMH, IOATBEPKIAIOIINC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHWX BEIIEeCTB, paclo3HABATh
OTNBITHBIM MyTEM HOHBI, IPUCYTCTBYIOMIME B BOAHBIX PACTBOpPax HEOPraHUYECKUX
BEIIICCTB,



c(OPMHPOBAHHOCTh YMEHHH pPACKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS DJIEKTPOHHOTO OanaHca
JTUX PEaKLui;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pPEaKIMK OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHeIHero Bo3aeiicTeus (mpuniumn Jle [llaTense);

c(OPMHPOBAHHOCTh yMEHUW XapaKTEpPU30BaThb XHWMHYECKHE IPOIECCHI,
JeXaliie B OCHOBE MPOMBIIIJICHHOTO TMOJYYEeHUs CEpHOW KHCIOTHI, aMMHaKa, a
TaKke C(POPMUPOBAHHOCTH TPEJACTABICHUNM 00 OOIMMX HAyYHBIX NPHUHIIMIIAX WU
HKOJIOTUYECKUX MPOOIeMaX XUMUUYECKOTO TPOU3BOJICTBA,;

c(OpPMHPOBAHHOCTh yYMEHUH TPOBOJUTH BBIYHCICHHUS C HCIOJIb30BAHHEM
TIOHSITHS «KMacCOBast JIOJISI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHHIA T'a30B MPU
XUMHUYECCKUX PEaKIMAX, MacChl BEIISCTBA WU O0BEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM OOBEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCHI
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMECHHUI COOJIIOJIaTh MpaBUJja MOJIb30BAHUS XUMUYCCKOM
NoCyZIoi M JTa0OpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe MpaBWiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh U BBIMIOJHATh XUMUYECKHM
SKCHEpUMEHT (pa3ioKeHHE MEPOKCHIA BOJOPOJA B MPUCYTCTBUH KaTaIU3aTOPA,
OTpEJIENICHHE CpeIbl PAacCTBOPOB BEHIECTB C TIOMOIIBIO  YHHUBEPCATHHOTO
WHANKATOPA, BIUSHHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH pEaKIiuu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pEakIMu Ha Cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMaM «Metaubl» U «HemeTayuibl») B COOTBETCTBHH C IPaBWJIAMU TEXHUKH
0e30macHOCTH TIPU OOpaIlleHuH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKINi U (POPMYIUPOBATH BHIBOIBI HA OCHOBE ATUX
pE3yNbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKH AaHAIM3UPOBATh XHMHYECKYIO
WHPOPMAITUIO, TIOJYy4aeMyK H3 Ppa3HBIX WMCTOYHHUKOB (CpEICTBA MacCOBOH
KOMMYHHKaIuu, UHTEpHET U IPyTUX);

chOpMHPOBAHHOCTh ~ YMEHHMA  COONIOAATh  MpaBWia  IKOJOTHYECKH
[1eJIeCO00pa3HOr0 TMOBENEHUS B OBITY W TPYAOBOH NEATEIBHOCTH B IIENIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYKAIOMIEH MPUPOTHON Cpelbl, OCO3HABATH
OITACHOCThH BO3JCHCTBUS HA )KHBBIC OPTAHU3MBI OMPEACIEHHBIX BEIICCTB, TOHMMAs



cmbicn mnokazatens [IJIK, mosicHITh Ha mOpumepax CcmocoObl YMEHBIIEHUS U
MPENOTBPALLECHUS UX BPEAHOTO BO3IEMCTBUS HA OPTaHU3M YEIOBEKA,;

JUIs 00Y4YaronIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI. YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XMMUYECKUX SIBIICHUM;

JUISL  CJIETBIX M CIA0OBUIAIIMX OOYyYaIOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. bpaiins nis 3anmucu XMMUYECKUX

bopmyt.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM (mndposbie)
Ne n/n Kontpoabnbie | IlpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypenI
Pa3nen 1. TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMUHH
[Ipenmer oprannueckor xumuu. Teopust
11 CTPOEHHUSI OPraHUYECKUX COCTUHEHNH A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE yTII€BOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yriaeBo1OpOabl: alKEeHBbI, 6 1
aJIKa/MeHbl, aTKUHbI
2.3 ApomaTHYeCKHe yTIIeBOI0POIbI 2
54 [IpupoaHbie HCTOYHUKH YTIIEBOAOPOIOB U 3 1
uX nepepadoTka
Utoro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeMmHeHus
3.1 Cnuptel. ®enon 3
3.9 Anspaeruabl. KapOoHOBBIE KUCTOTHI 7 1
CrnosxHble 3pupsI
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaepxkaiumue opraHnyecKue coeTMHeHUs

4.1 AMuHBI. AMUHOKHKCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3zpnen 5. BoicokoMouieKky/IsIpHbIE COeIMHEHUSA

5.1 [Inactmaccel. Kayuyku. Bosnokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO UACOB I1O 34

[TPOI'PAMME




11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM undpoBbie
Ne n/n P Konrpoabubie | IlpakTnyeckue (ncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl
Pa3jnen 1. TeopeTruueckne 0CHOBbI XUMMU
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
11 n [lepnoanueckas cucteMa XMMUYECKHUX 3
anemenToB 1. 1. Menneneesa
19 Crpoenue BemecTBa. MHOTOOOpaszne 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKINH 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi XuMust
2.1 Mertainibl 1
2.2 Hemeramnbl 1
53 CBs13b HEOPraHUUYECKUX U OPraHUYECKUX 5
' BEILIECTB
Utoro no pazneny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XHUMHUS ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 34 2 2
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