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HOACHUTEJIbHASA 3AIIMCKA

PaGouas mporpamma mo XWUMHH Ha YPOBHE CpPeaHEro oOIIero oopa3oBaHUA
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoanuu B Poccuiickoii @eaepannmny, TpeOOBaHUN K pe3ysibTaraM OCBOEHUA
(dhenepanbHOl 00pa3oBaTENBHON POrPaMMBbI cpeaHero 0omero oopazosanus(DOI
COQ), mpencrapneHabiXx B DenepaqbHOM TOCYIAPCTBEHHOM 0O0pa30BaTEIIBHOM
crangapre COO, ¢ yuérom KoHuenuuum TmnpenogaBaHus ydeOHOro mnpeamera
«Xumusi» B oOpazoBarelbHBIX opraHm3anusax Poccuiickoit  ®eneparuu,
peaNm3yOMX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBI, I OCHOBHBIX TTOJIOKEHUAN
«Ctparernu pa3Butusa BocnuTanus B Poccutickoit ®eaepanum Ha nepuoa ao 2025
rona» (Pacmopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMuS HA YpPOBHE YTIyONEHHOTO W3YUYCHHS 3aHMMACT BAXKHOE MECTO B
CHCTEME €CTECTBEHHO-HAayuHOro oOpa3oBanusa yuammxcs 10-11  kmaccos.
M3ydenne mnpenMera, peanusyeMoe B ycaoBuaxX A pepeHIMPOBaHHOTO,
npodueHOro 00yYeHHs, MpuU3BaHO obOecTmeunTh O0O0IEe00pa3OBaATECIBHYI0 H
OOIIEKYIBTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO IS
ajanTanuy UX K OBICTPO MEHSIOMUMCS YCJIOBHSIM XH3HHA B COIMYME, a TAKKE JUIS
MPOIOJDKEHU O0yUeHHUSI B OpraHmW3aliusax npodeccroHambHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SABJISCTCS OJTHOM U3 MPHOPUTETHHIX THCITUILINH.

B nporpaMmme 10 XWMHM Ha3HAUCHHWE TpeaMeTa «XWUMHS» TOIydaeT
MOAPOOHYI0  WHTEPNPETANI0 B COOTBETCTBHHM €  OCHOBOMOJIATAIOITAMHA
nonoxkenuamu OI'OC COO o B3auMOOOYCIOBJACHHOCTH IEIeH, CoAep)KaHuA,
pe3ynbTaToB OO0yueHHWs W TPeOOBAaHWI K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUACTETLCTBOM TOMY SIBJISIFOTCSL CJICIYIOITHE BBITIOJIHSIEMBIC TPOTPAMMON TIO
XUMUHU QyHKIINH:

e HWHPOPMAITMOHHO-METOANYECKASA, peaju3anusd KOTOpOoH obecrmeynBacT
MOJIYUCHUE TIPEACTABJICHUS O TENAX, COACpPXaHWHM, OOIel cTpaTerud
oOydeHHsI, BOCTUTAHUS W PA3BUTHS 00YJArONTUXCsI CPEJACTBAMH TTPEIMETA,
HU3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OPraHM3AIMOHHO-TUTAHUPYIOIAS, KOTOpas MpeayCMaTPUBAET
OTIPENICIICHAUE. TIPUHIIATIOB CTPYKTYPUPOBAHUS W TIOCIEIOBATEIIBHOCTH
H3ydeHHUs] Y4eOHOTO MaTepuajia, KOJUYECTBEHHBIX M KAUECTBEHHBIX €TI0
XapaKTEPUCTHK, TOAXO00B K (POPMHUPOBAHHUIO COAEPIKATECIHLHON OCHOBBI
KOHTPOJIS W OIICHKH OO0pa3oBaTEIbHBIX JAOCTHIKEHUHM OOydYarolmmuXxcs B
paMKax HWTOTOBOW arTecTanud B (OPME EIMHOTO TOCYJAapPCTBEHHOTO
AK3aMeHa TI0 XUMUH.

IIporpamma jist yrinyOiaE€HHOTO H3YUCHHUS XUMUHU:

e YCTaHABJIMBACT WHBAPWAHTHOE MPEAMETHOE COJEPKaHHUE, 00A3aTeIbHOE
JUIST W3YYeHHS B paMKax OTACHbHBIX Tpoduiel, mnpemycMaTpuBacT
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pacnpenefiecHie W CTPYKTYPHPOBAHHWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeIIbHBIM JIMHHUSIM/Pa3ieiiaM Kypca,

e JTAET MPUMEPHOE pacTpeeNiCHHE YIeOHOTO BpEMEHH, PEKOMEHTyEMOTO ISt
WU3YUYCHUS OTICITBHBIX TEM,

e TMpE/TaraéT TPHUMEPHYID TOCIEIOBATEIBHOCTh HW3YUYCHHS Y4eOHOTO
Marepuaiia ¢ yuéToM JIOTHKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBA3ZEH,

e AT METOMAMUYECKYIO MHTEPIPETANNIO TICJICH W 3a/1a4 U3YUCHUS MpeaMETa
Ha yTIyOaEHHOM YPOBHE C YIETOM COBPEMEHHBIX TMTPUOPHUTETOB B CHCTEME
cpeaHero oOmiero o00pa3oBaHMWsA, COACPKATEIBHOM  XapaKTEPUCTUKH
MJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBarebHOU
MpOrpaMMBbl CPEIIHETO o011ero 00pa3oBaHuA (JITYHOCTHBIX,
METaAMPEeAMETHBIX, TIPEAMETHBIX), a TaKXKe C y4éTOM OCHOBHBIX BHJIOB
yueOHO-TO3HABATENbHBIX  JEHCTBUH  O0Yy4aroleroca Mo  OCBOCHUIO
CoJIepKaHus TIPEIMETA.

[To BceM Ha3BaHHBIM TO3WIKAM B MPOTPAMME IO XUMHUHU TPEITyCMOTPEHA
MPEEMCTBEHHOCTh C OOYyYeHHMEM XWMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a MpeeiaMy YCTaHOBJICHHOM MPOTPaMMOH 10 XUMUH 00s13aTEIHhHOM
(MHBAQpPWAHTHOW) COCTABJISAIONMICH COMAEpKaHUs YUeOHOTO TpeaMera « XM
0CTaéTCa BO3MOXHOCTH BRIOOPA €r0 BAPUATUBHOM COCTABJISIIOIIEH, KOTOpas JO/HKHA
OTIPENENATHCSA B COOTBETCTBHH C HAMPABJICHUEM KOHKPETHOTO TTPOoduiia 00yueHus.

B cootBercTBMM ¢ koHuenTyajabHbiMH mojioxkeHuamMu OI'OC COO o
HA3HAUCHWW TIPEAMETOB 0a30BOT0 ® yIrAyONEHHOTO YPOBHEH B CHCTEME
maddepeHmpoBaHHoro o0ydeHHMs Ha YPOBHE cpeaHero oodmero oOpa3oBaHHS
XUMHUST Ha YPOBHE YINIYOJIEHHOTO U3YUYCHHS HAMNpPaBJIICH HaA PeajU3aIuio
MIPEEMCTBEHHOCTH C TTOCJICAYIOMAM 3TAIOM MOJYyUEHU XUMHUECKOTO 00pa30OBaHU
B paMKax W3YUYEHUsA CHEIUAIBHBIX €CTECTBEHHO-HAYUHBIX M XUMHUYECKHUX
JUCITUTUTAH B By3aX W OPTraHU3AMMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHMS.
B »10ii cBA3M M3yueHue npeamMera « XuMAS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA
pacMipeHre © YIUIyOJICHHE TEOPETHUCCKOW M TPAKTUYECKOW TOATOTOBKH
o0OydJarommXxcs, BHIOPABIIAX OMPEACIEHHBIA TPOQIb 00YyUSHUSA, B TOM YHUCIE C
MEPCTICKTUBON  MOCJEAYIOMETO TIOJMYUYCHHS] XHMHYECKOTO 00pa3oBaHHUS B
opranuzanuax MmpodeCcCHOHATbHOTO oOpa3oBanusa. Hapsmy ¢ sTtum, B cBeTe
tpeboBannii GI'OC COO k mnaHUpyeMBIM pe3yJbTaTaM OCBOSHUA (henepaabHOM
00pa3oBaTeNbLHOM MTPOrPaMMBI CPEHETO 00IIero 00pa3oBaHKd U3yUEHHE TIPpeaMeTa
«XUMUS» OPUESHTUPOBAHO TAK)KE HA PEIICHUE 33/1a4 BOCIUTAHHUS W COITHAIBHOTO
pa3BuTHs OOydaromuxcs, Ha (PopMUpPOBaHWE y HHUX OOMECHHTEIIEKTYaTbHBIX
YMEHUM, YMEHHUI palMoHAIM3aluu YY4eOHOro Tpyaa ¥ 00OOMEHHBIX CMOCO00B
NEATENHHOCTH, UMEIONUX MEXKIACIATUTMHAPHBIN, HAIITPEAMETHBINA XapaKTep.



CocrapnsiomuMu peaMeTa «XUMHUA» Ha YPOBHE YINIYOIEHHOrO W3YyUCHUS
ABJAIOTCS  yruIyOnéHHble Kypchl — «Opranuueckasd xumuay u  «OOmas wu
Heopranuueckas xumusi». [lpu onpeneneHun noaxoa0B K oTOOPY U CTPYKTYPHOM
OpraHu3alluy COJEPKaHUsA STUX KYpPCOB B MpOrpaMMe MO XHMHU 32 OCHOBY
npuHATH TooxkeHuss PI'OC COO o paznuuusax 0a30BOro U yriayOoJIEHHOTO YPOBHEH
W3YUYEHHUS TIPEAMETA.

OcHoBY coaepxxaHusi KypcoB «Opranmdeckas xumus» u «O6mas u
HEOPraHUYeCcKas XUMHUS)» COCTABISAECT COBOKYIHOCTbh MPEAMETHBIX 3HAHUWA U
YMEHHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUEHHS MpeaMera. JTa CHCTeMa
3HAHUW TMOJydaeT OMNpPEACIEHHOE TEOPETUUECKOE JOMOJHEHUE, TMO3BOJISIOIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJIBITINH 00BEM (haKTOIOTMUECKOTO MaTeprasa.
Tak, Ha yriyOn€HHOM YPOBHE M3Yy4Ye€HHUA MpeaMera o0ecrneueHa BO3MOXKHOCTh
3HAQUUTEJIBHOTO YBEIMYEHUS 00bEMA 3HAHU N 0 XUMUUYECKHUX SJIEMEHTAX U CBOMCTBAX
WX COCIMHCHUHN HA OCHOBE PACIIMPEHUS U YIIyOJIEHUA MPEICTABICHUN O CTPOSHUHU
BCILIECTBA, XWUMHWUECKOM CBS3M M 3aKOHOMEPHOCTSIX MPOTCKAHMUS PEAKIUH,
paccMaTpUBAEMBbIX C TOUKH 3PEHUS XMMHYECKOW KUHETHKH W TEPMOJAUHAMUKHU.
HNzydenune nepuoanueckoro 3akoHa W lleproanueckoil CHUCTEMbl XUMHUECKUX
3JIEMEHTOB 0A3UPYETCS HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MPEICTABICHUAX
O CTPOCHMM aroMa. XHUMHUUYECKas CBA3b OOBACHACTCS C TOYKHA 3PEHUA
SHEPreTUUECKUX U3MEHECHHM MpH €€ 00pa30BaHUU U Pa3pyIIECHUH, 4 TAKXKE C TOUKH
3peHHsT MEXaHW3MOB €€ oOpa3zoBaHus. M3yueHHWe TUMOB PEaKUMil AOMOJIHAETCA
dopMupoBaHUEM TPEACTABICHUNH 00 AICKTPOXUMHUYECKHAX TMporeccax ™
AJIEKTPOJIN3€ PACILJIABOB U PACTBOPOB BEILECTB. B Kypce OpraHnueckoil XuMuu mpu
PAaCCMOTPEHUH PEAKIMOHHONW CIOCOOHOCTH COEAUMHEHHUH ynenserca ocodoe
BHAMAaHHE BOTIpocaM 00 3JIeKTPOHHBIX 3(hekTax, 0 B3aMMHOM BIUSHAWA aTOMOB B
MOJIEKYJIaX U MEXAHU3MAaX PEAKIIUH.

Oco00€ 3HaUCHHE UMEET TO, YTO HA COAEPKAHUE KYPCOB XUMUU YTy OIEHHOTO
YPOBHS M3yUCHHUS JIJIS1 KJTACCOB OMPEACIEHHOTO Mpodwts (TIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep AOMOJHCHHH K OOIEeH CUCTeME MPEAMETHBIX 3HAHWMN)
OKa3bIBAIOT BJIUSIHUE CMEXHBbIE MNpeaMeTsl. Tak, Hampumep, B COACPNKAHUH
mpeaMeTa JUTsl KIIAaCCOB XUMUKO-(pr3ndeckoro npodusis 601b110e 3HadeHNEe Oy ayT
HMMETh 3JIEMEHTHI yueOHOro Marepuaia o oouen xumuu. [Ipu uzydenuun npeamera
B JAHHOM CJyuae AakKIeHT OyJeT cJAellaH Ha OOIIHOCTh METOJOB MO3HAHUSA,
OOITHOCTH 3aKOHOB M TEOPH B XUMHH U B (PU3HUKE: aTOMHO-MOJICKYJIAPHAS TEOPHS
(MonekynspHast TeopHus B (PU3MKE), 3aKOHBI COXPAHECHUSI MACChI ¥ SHEPTHH, 3aKOHBI
TEPMOJMHAMHUKH, 3IEKTPOJIN3A, TPEJACTABICHHS O CTPOSHUH BEIIECTB U APYIoe.

B T0 ke BpeMs B COACpKAaHMM TMpeaAMeTa Ui KJIAaCcCOB XHUMHKO-
ounonorudueckoro npoduiia OONMbITUE yAETbHBIM BEC OyIET MMETh OpraHUYecKas
xumud. B 3TOM ciydae npeiocTaBiasaeTcs BO3MOXKHOCTD Jijis 00Jiee 0OCTOSTENIbHOTO
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PacCMOTPEHUA XUMUYECKOW OpraHU3alluy KJIETKU KaKk OMOJIOTMUECKON CUCTEMBI, B
COCTaB KOTOPOW BXOAAT, K MPHUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, Kak
JUTNIUJbI, OEIKH, YIJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE W CBOWCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB
CIIy’aT OCHOBOHW /I W3YYECHHS CYIIHOCTH MPOIECCOB (POTOCHHTE3A, IBIXAHUS,
MALICBAPEHHUS.

B mmane ¢opmupoBaHus OCHOB HAy4YHOTO MHPOBO33PECHHS, OCBOCHHS
OOIlIEHAYYHbIX METOJO0B MO3HAHUS U OMbITA MPAKTHUECKOTO MPUMEHEHUA HAYUHBIX
3HAHUW M3YyUYCHUE MpeaMeTa «XHUMHUsA» Ha YriyOJEHHOM YPOBHE OCHOBAHO Ha
MEKIPEIAMETHBIX CBS34X C YUYEOHBIMM TMPEAMETAMH, BXOASAIIMMU B COCTaB
npeaMeTHbix obnactel «EcTecTBEHHO-HAyuHble MOpeaMeTh», «Maremarnka u
uHdopmaTrka» u «Pycckwii sI3pIK U TATEpATypay.

[Tpu u3yyeHuun yueOHOro npeaMera « Xumus» Ha yriyOoJiEHHOM YPOBHE TaKXKe,
KaK Ha yPOBHE OCHOBHOTO M cpemHero odmero oopasoBanns (Ha 6a30BOM YPOBHE),
3a/aueii MEPBOCTENICHHON 3HAUMMOCTH SIBISETCS (DOPMHUPOBAHWUE OCHOB HAYKH
XUMHUH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUA, MPAKTUUECKON ACATEIbHOCTH
YEJIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. Pellienue 3Toi 3a1aun Ha
yIJyOJIEHHOM YPOBHE HM3yUC€HHUsA MPEAMETA MPEANoiaracT pean3almio TaKUX
LEJICH, KaK:

o (QopmMupoBaHWE TPEACTABIICHHUN: O MATCPUATBHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUN MPUPOABI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK W €€ BEAylled pojii B 00ECIECUCHUH
YCTOMUMBOTO  Pa3BUTHS  4YEJIOBEUYECTBA: B  PEHIEHUHM  IPodjeM
AKOJIOTMUECKOM, SHEPreTUYECKONW U MHUILECBON 0€30MacHOCTH, B Pa3BUTUU
MEAULWHBI, CO3JAHUN HOBBIX MAT€PHUAIIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
00eCreueHNN PaMOHAIBHOTO TMPHUPOIOIIOIB30BaHNd, B (HOPMHUPOBAHUN
MHUPOBO33PEHUA U OOIIEH KyJIbTypbl YEJIOBEKA, a TAKKE HKOJIOTHUYECKH
000CHOBAHHOT'O OTHOILICHHS K CBOEMY 3J0POBbIO U MIPUPOIHON CpENE;

e OCBOCHHE CHCTEMBI 3HAHHUM, JIEKAIUX B OCHOBE XHUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHAAMEHTATBHBIX
MOHATHAM, 3aKOHOB WU TEOPUM XUMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOAMHAMHYECKHUX  H
KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTCKAHUS XHUMHWYECKUX PEAKLHM, O
XUMUUYECKOM PAaBHOBECHUU, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00IIMX
HAYYHBIX TPUHIUIAX XUMHYECKOTO MTPOU3BOACTBA,

o (opmupoBanue y o0yyaromumxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHWMHUECKUX 3HAHMU 11 OOBACHEHUS
KIIIOUEBBIX HMACH W MpOOJEM COBPEMEHHOM XWUMHH, ISl OOBACHEHUSA H
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MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOAY,
IPaMOTHOI'O PEIICHM MPOOJIEM, CBSI3aHHBIX ¢ XMMHUEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C TO3MIAM YKOJOrHYECKOM 0€30MacHOCTH MOCIIEACTBHM
OBITOBOM W MPOU3BOJICTBEHHON AEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHYECKHUM TTPOU3BOICTBOM, MCIIOJIL30BAHUEM 1 TIEPEPadOTKOM BEIECTB,
yri1yOJieHHEe MPeICTaBICHUH 0 HAyYHBIX METO1aX MO3HAHUS, HEOOXOAUMbIX
JUIE  TIPUOOPETEHUS YMEHUHM OpPHMEHTHPOBATHCS B MHPE BEIIECTB M
OOBACHEHUA XMMHWUYECKHUX SBJICHHWH, HUMEIOIIMX MECTO B TIPUPOJAE, B
MPAKTUYECKOU AEATEIIBHOCTH U MMOBCEAHCBHOW HKU3HU.

B mnnaHe peanuzanuu MEpPBOOYEPEIHBIX BOCHUTATEIbHBIX W Pa3BUBAOIIAX
(yHKIIMHA TIEIOCTHON CHCTEMBI CPEIHETO OO0IMero o0pa3oBaHUsA MPU H3YUCHHUH
npeaMera «XUMHUS» Ha  YrAOyOJIEHHOM  ypPOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAOT TAKKUE LICJIM U 3aJ]aUM, KaK:

BOCNIMTAHWE YOEKIEHHOCTH B IMO3HABACMOCTH SBJICHHUM TPUPO/IBI,
YBOXEHHS K TIPOIECCY TBOpPYECTBA B 00JaCTH TEOPETUUECKUX U
MIPUKIIAIHBIX HCCICAOBAHUM B XUMHH, (POPMHpPOBAHHE MHUPOBO33ZPECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH,

Pa3BUTHE MOTHBAIMA K OOYUCHHIO W TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHMA
00I1IeYETOBEUECKUX IIEHHOCTEH

Pa3BUTHE TTO3HABATEBHBIX HHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUYECKUX
crocoOHOCTeH oOydarommxcs, (OpPMHPOBAHME Y HHX CO3HATCIHHOTO
OTHOIIIEHUS K CaM0OOpa30oBaHMI0O M HEMPEPHIBHOMY OOpPa30BAHMUIO KaK
YCIIOBHIO YCHEITHOM MPo(h)eCCHOHATBHOM U O0IECTBEHHOM ESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUA K CBOEMY 370POBBIO U MOTPEOHOCTH B
3710pOBOM 00pa3e KU3HU,

dbopMupoBaHHE YMEHHH M HABHIKOB Pa3syMHOTO HIPHPOIONOJIH30BAHMS,
Pa3BUTHE PKOJIOTHUECKON KYJIbTYPhI, TPHOOPETEHHE OMbITA OOIIECTBEHHO-
MOJIE3HOU HKOJIOTUUECKOM JICATEITbHOCTH.

O6muree uucIo 9acoB, MPEAYCMOTPEHHBIX JIJI U3YUCHHS XAMHUH HA yTiIyOJIeHHOM
ypOBHE cpeaHero o0iero odopazoanus, coctapisieT 204 yacos: B 10 kimacce — 102
yaca (3 gyaca B Heaenmo), B 11 kimacce — 102 gaca (3 gaca B HeAemo).



COJAEPKXAHUME OBYUYEHUSA
10 KUIACC

OPT'TAHNYECKAS XUMUA

TeopeTnueckue 0CHOBbI 0PraHNYeCKO XUMHH.

[Tpenmet v 3HAUCHUE OPraHUYECKON XUMHUM, MPEJICTABIICHUE O MHOTOO0Pa3uu
OPraHUYECKUX COCTMHCHUM.

OJIEKTPOHHOE CTPOCHHME aroMa YIJIEpoJa: OCHOBHOEC M BO30YKIEHHOE
COCTOSIHUSI. BaJieHTHbIE BO3MOXHOCTH aToMa YIJIEpoJa. XUMHUUECKas CBS3b B
OPraHUYECKUX COCIMHECHUAX. THUIbl THOPUIU3ALMKA AaTOMHBIX OpOUTaNiel yriepoa.
Mexanu3Mbl  00pa30BaHHWS KOBAJIGHTHOW CBs3M (OOMEHHBIE W JTOHOPHO-
aKIenTopHbIi). TUMB TEPEeKPHIBAHUA AaTOMHBIX OpOWTAICH, G- HW 7N-CBS3W.
OpnunapHas, nBoWHAs W TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3CH B MOJIEKYJIaX
opraHudeckux BemecTB. [loHsATHE O CBOOOMHOM pamukaie, HykiIeopuiae W
aneKkTpoduIIe.

Teopust cTpoeHuss opraHuyeckux coeauHennii A.M. bytnepoBa u
COBPEMEHHBIE MPEACTABICHUA O CTPYKTYPE MOJIEKYJ. 3HAUEHHUE TEOPUU CTPOEHUA
OPraHWYECKUX COeauHEHUH. MOoeKkynsapHsle W CTPYKTYpPHBIE  (POPMYJIBI.
CtpykTypHbie  (OPMYJBl  Pa3IMYHBIX BHUJAOB. pa3BEPHyTass, COKpamiéHHAs,
ckenieTHas. M3omepus. Buabl HM30MEpUU: CTPYKTYpHas, MNPOCTPAHCTBECHHAS.
OnexktpoHHbIe A3 EKTH B MOJIEKYJIaX OPraHUYESCKUX COCTMHCHUN (MHIYKTHBHBIA 1
Me30MepHBIH 3P HEKThI).

[IpeacraBnenne o kiaccu(pUKAMKM OpPraHWYECKUX BemiecTB. [loHATHE O
dbyaknmronansHoM rpymme. ['omonorusa. ['omonornueckue psampl. CucremMarnueckas
HOMeHKIaTypa opranuueckux coeauHennit (IUPAC) m TpuBmanbHbIe Ha3BaHUSA
OTAEJIbHBIX MPEACTABUTETIEN.

OcobeHHOCTH W KiIacCH(MHKAIMSA OpraHWYeCKUX peaknuii. OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUUECKOU XUMHUH.

OKCMIEPUMEHTAJIbHBIE METOJIbl W3YUCHHS BEIIECTB W MX MPEBPALICHUMN:
03HAKOMJICHHUE ¢ 00pa3liaMyi OPraHMYECKUX BEIIECTB U MaTEpUaiaMy Ha UX OCHOBE,
OTIBITHI TIO TIPEBPAIEHUIO OPTaHWYECKUX BEIICCTB MPH HArpeBaHuu (TUTaBJICHHUE,
oOyrauBaHWE W TOPEHHE), KOHCTPYHPOBAHWE MOJIEICH MOJICKYJ OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasil.

Ankanbl. ["'omonornueckuii psan ankaHoB, 001mas ¢popMyia, HOMEHKIATypa |
M30MEPHA. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuaAn3alds aTOMHBIX OpOUTalied yriepona, o-CBA3b. DuU3MUECKHE CBOMCTBA
AJIKAHOB.



XHWMHUUECKAE CBONCTBA QJIKAHOB. PEAKIMU 3aMEIIECHUA, HW30MEpHU3allni,
JNETUAPUPOBAHMS, IMKIIM3ALUK, UPOIN3a, KpEKUHTa, ropenud. [Ipencrasnenue o
MEXaHMU3ME PEAKINN PAANKAJILHOTO 3aMEILCHMUS.

Haxoxnenue B npuposae. CnocoObl MOTYyUECHUS U TPUMEHEHHUE AJIKAHOB.

Huxnoankanbel. O6mas ¢gopmyita, HOMEHKIaTypa U u3oMepusa. OcoOCHHOCTH
CTPOCHUS U XUMHUECKUX CBOMCTB MajIbIX (IIUKJIOMPOTIaH, MAKIO0YTaH) U OOBIIHBIX
(IMKJIOTICHTAH, IUKIIOTEKCaH) MUKI0ATKaHOB, CTIOCOOBI MONYUYeHHUS U IPUMCHEHHE
LMKJIOAJIKAHOB.

Ankensl. ['omonorudeckuii psii agkeHoB, o0mas (Gopmysa, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI AJIKEHOB, SP>-rHOPUI3aLHs
aTOMHBIX OpOWTaNiel yriaepoaa, o- U m-CBA3U. CTPyKTypHasd W TeoMeTprhUecKas
(mc-Tpanc-) m3omepusi. Ou3nueckre CBOWCTBA aJIKCHOB. XMUMHYECKHAE CBONCTBA:
pPEaKIMu TPUCOCAVUHEHHUS, 3aMEIICHUS B O-TOJIOKEHUE TMpPU JBOWHOWU CBS3H,
nonuMepu3anuu 1 okuciieHus. [Ipasuno MapkoBankoBa. KauecTBeHHBIE peakiuu
Ha JBOMHYIO CBsA3b. COCOOBI MOyUEHUS U PUMEHEHUE AJIKCHOB.,

Anxanvensl. Kimaccndukarnus aakaaneHoB (CONPSKEHHbBIE, N30JIUPOBAHHEBIC,
kymynuposanusie). OCOOEHHOCTH AICKTPOHHOTO CTPOCHUS Y XUMHUUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1 4-npucoenunenue. [lomuMepu3zanus CONpAKEHHBIX
nueHoB. CriocoObl MOJTyYEHU U MPUMEHEHUE AJIKAAUEHOB.

Anxkunsl. ['oMoTorudeckuii psj alkMHOB, obmmas (GopMmylta, HOMEHKIIATypa H
U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI AJIKUHOB, SP-
ruopuaAn3alns aTOMHBIX opOuTaneit yriepona. OuU3nyeckue CBOWCTBA AJIKUHOB.
XHUMHUUECKHUE CBOMCTBA: PEAKI[UU TPUCOCANHEHUA, TUMEPHU3ALIUA U TPUMEPHU3ALINHY,
okucaeHusa. KucioTHeie CBOWCTBA ATKUHOB, UMEIOIIUX KOHIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbBIC pEaKIMK HA TPONHYIO CBA3b. CIOCOOBI MOMYUYEHUS U MPUMEHEHUE
AJIKWHOB.

ApomMaTrueckue yriieBoaopoasl (apensl). [‘omomormueckwii psij apeHOB,
obmas dhopmyra, HOMEHKIATypa U H30MepHsl. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYJIbl OeH30sla. (DU3MUECKHE CBOMCTBA apeHOB. XUMHUUYECKHE
CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB; PEAKIIUU 3aMEIIICHUS B OCH30JIbHOM KOJIbIE U
VIJIEBOJOPOJAHOM PAAUKAJE, PEaKIUW NPUCOCAMHEHUS, OKHCJIECHUE TOMOJIOTOB
oenzona. IIpeacraBnenne 00 OpPHUEHTUPYIOIMIEM JCHCTBUM 3aMECTHUTENIEH B
OCH30JIbHOM KOJIBIIE HAa MPUMEPE AJIKWIbHBIX PAJUKAIOB, KapOOKCUIBHOM,
TUAPOKCWIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB TajioreHoB. OCOOEHHOCTH
XUMUUYECKUX CBOMCTB cTupoda. [lonumepuszanus ctupona. CrnocoObl NOJIyYEeHUs U
MIPUMEHEHUE aPOMATHUECKHUX YTJIEBOIOPOIOB.

[Tpuponusiii Ta3. [lonytabie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
Kamennsiit yroimb u mpoaykTsl ero nepepadotku. CrocoOsl nmepepaboTku HeTH:



MEPETOHKA, KPEKWHT (TEPMHUECKHUH, KATAIMTUYCCKUMN), PU(OPMHHT, THPOJIA3.
[TponykTel mepepaboTku HEDTH, X TPUMEHECHNE B POMBITIUICHHOCTH U B OBITY.

['eneTndeckas CBA3b MEXAY PA3NTHUHBIMH KJIACCAMH YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaAIOTCHIPON3BOIHBIX YTJICBOIOPOAOB. Peakmmm
3aMEIICHNs] TaJIOTeHa Ha THAPOKCOTPYIIY, HHUTPOTPYNMY, [THAHOTPYIITY,
amuHOTpymmy. JlelicTBHe Ha TaIOTCHIPOW3BOIHBIE BOAHOTO M CIUPTOBOTO
pacTBOopa miénmoun. B3ammMoAeHCTBHE MUTAJOTECHAIKAHOB ¢ MarHUEM W ITHHKOM.
[TonsaTue 0 METAJIJIOOPraHUUYECKUX COEIMHEHUAX. Hcnonbs3oBanue
TaJIOTCHMPON3BOIHBIX  yTJIEBOAOPOJOB B OBITYy, TEXHWKE H TIPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCNEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUA:
nu3ydeHue (PU3MUECKUX CBOWCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTD), KQUeCTBEHHBIX
peaknuii YTJIeBOJOPOJOB PA3IMUHBIX KIAcCOB (oOeciBeunBaHUE OPOMHOW WA
WOJHON BOJBI, pacTBOpa TEpPMaHTaHaTa KaJWsl, B3aUMOJICHCTBHE alleTHJICHA C
aMMUaYHBIM pacTtBopoM okcuma cepebdpa(l)), kauecTBeHHOE OOHApYKCHHE
yraepoa ¥ BOAOPO/Ia B OPTAaHMUECKHUX BEMIECTBAX, TIOJYUCHHUE YTHIICHA U U3YUCHUE
€r0 CBOWCTB, O3HaKOMJIeHUE ¢ KoywekmmsiMu «Hedte» m «Yromby, ¢ obpazmamu
MIaCcTMAacC, KaydyyKOB W PE3WHBI, MOJCIUPOBAHWE MOJICKYJ YTJICBOJIOPOJOB H
raJIOTCHMPON3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaep:xkaiiue opraHndecKue CoeINHEHHSI.

[Ipenenbupie omHOaTOMHBIE CcrmUAPTH. CTpoeHWE MOJICKya (HA mpuUMepe
METaHOJIa W J3TaHoda). [ omomormdeckuit psanm, oOmas ¢dopMyna, H30MEpHs,
HOMEHKJIaTypa ® kmaccudukanva. DOHU3NUECKHe CBOHCTBA  MPEACITbHBIX
OJTHOATOMHBIX CTHHUPTOB. BOMOpOmHBIE CBSI3M MEXKIY MOJICKYJIAMH CIHPTOB.
XVAMHWYECKHE CBOWCTBA. PEAKIUM 3aMEIICHUSA, JETHUApaTaliid, OKUCICHUS,
B3aMMOJICHCTBUE ¢  OPraHWYCCKUMH W  HEOPTAaHMUYECKHUMH  KHCJIOTaMHU.
KadecTBeHHas peaknys Ha OJJHOATOMHBIE CITUPTHI. JelicTBHE 3TaHOIA W METaHOJIa
Ha opraam3M uejoBeka. CrmocoObl MOIyYeHWUS W TMPUMEHEHHWE OJIHOATOMHBIX
CITUPTOB.

[Tpocteie >¢pupsr, HOMEHKIaTYpa U n3oMepus. OCOOCHHOCTH (PU3UUECKUX U
XMMHUYECKUX CBOUCTB.

MHoroaroMHBIC CHUPTH — JTHJICHIJIMKONh W TyHICpuH. Du3ndeckue
XUMHUYECKHAE CBOMCTBA: PEAKITUHU 3aMEIIEHU S, B3aUMOICHCTBHE C OPTaH MUECKUMH H
HEOPTaHUYCCKUMHU KUCIIOTAMH, KAUECTBEHHAA PEAKIIHMs HA MHOTOATOMHBIEC CTIHPTHI.
[IpeacraBnenre o0 MexaHU3ME peakiuidi HyKIeoprIbHOTO 3amenenus. JlelicTBre Ha
opranusM gejopeka. CriocoObl OyYeHHs 1 MPUMEHEHUE MHOTOAQTOMHBIX CITUPTOB.

®enon. CtpoeHHME MOJCKYJIbI, B3aMMHOE BIMAHUE THAPOKCOTPYIIBI H
O6en3ompHOTO siapa. Pusmueckne cpoiicTBa (eHoma. OCOOCHHOCTH XUMHUUYECKHX



cBoiicTB (enonma. KadectBennsie peakimm Ha ¢eHod. ToxcnuHOCcTh (peHona.
Crioco6s1 mosmydenust  mpuMenenne enosa. GerondopmanbaeruaHas cMoJa.

KapOonwmibHbie COeAMHEHNS — aJTBICTHAB U KETOHBI. DJIIEKTPOHHOE CTPOSCHUE
KapOOHWJILHOW TPYMIIBL. [ OMOJIOTHYECKHE PSRl ATbJCTHAOB W KETOHOB, OOMIas
dbopmyna, m3omMepuss W HOMEHKIarypa. Dusnueckwe CBOWCTBA aJbJACTHIOB H
KETOHOB. XMMHUYECKHE CBOWCTBA ajTbJICTHIOB M KETOHOB: PEAKITHH MPUCOSANHECHUS.
OkucieHne anbACTHA0B, KaAuyeCTBEHHBIE peakiuu Ha anpaeruabsl. (CrocoOb
MOJTYUYCHHS ¥ IPUMCHECHHE aJTbJCTHIOB U KETOHOB.

OJIHOOCHOBHBIE MPEACIbHbIE KapOOHOBBIE KUCITOTh. OCOOEHHOCTH CTPOCHUS
MOJICKYJT KapOOHOBBIX KHCIOT. 3oMepust 1 HOMeHKIaTypa. Ou3ndeckne CBOMCTBA
OJTHOOCHOBHBIX TPEACITbHBIX KapOOHOBBIX KHCJIOT. BomopoaHbie CBA3M MEXITy
MOJICKYyJIaMHA KapOOHOBBIX KHACIOT. XMUMHUUYECCKHE CBOMCTBA: KUCIIOTHBIC CBOWCTBA,
peaknus dTepupUKAAN, PEAKIUH C YYACTHEM YTJIEBOJAOPOJHOTO PpPaauKaja.
OcoOCHHOCTH CBOWCTB MypaBbMHOW KHCIOTHI. [loHATHE O TPOM3BOMHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢upax. MuorooOpasne kKapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPEIACIBHBIX W apOMATHUECKUX KapOOHOBBIX KHCIIOT,
TUKApOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpencraBuTeny BHICIITAX
KapOOHOBBIX KHCJIOT.: CTCApUHOBAsA, TaJIbMUTHHOBAS, OJCWHOBASA, JUHOJIEEAS,
JIUHONeH08as KACIOTH. CriocoObl MOyUeHHUs U MPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxnble »¢upsl. ['omonoruueckuii psa, obmas Qopmyrna, uzomMepus u
HOMEHKJIaTypa. Du3ndeckne W XUMHYCCKHE CBOWCTBA: THUAPOIN3 B KUCIOW H
IIECJIOYHOU CPeIE.

Kupsi. Ctpoenne, prznUecKue W XUMHUUCCKUE CBOWCTBA KUPOB: THAPOIIA3 B
KHUCJION U 11esiouHo# cpene. OCOOEHHOCTH CBONCTB KUPOB, COACPIKAIIUX OCTATKH
HETPESIbHBIX JKHPHBIX KACTOT. JKUPHI B IPHPOJIE.

MpbuT4 Kak COJTA BBICIITUX KapOOHOBBIX KHACIIOT, UX MOIOIIIEE ICHCTBHE.

O6mras xapakrepuctuka yrieBoaoB. Knaccudukanus yriaesoaos (MOHO-, TU-
U Tojucaxapuel). MoHOcaxapuabl: TJIIOKo3a, (PyKTO3a, TajakTo3a, pudo3a,
ne3okcuprbo3a. Ousuueckue CBOiCTBA W HaxXOXKIeHWE B mpupoae. dorocuHTes.
XVWMHAYECKHE CBOMCTBA TITFOKO3BI. PEAKIIAN ¢ YIaCTHEM CTIMPTOBBIX U AJIhJACTHTHOM
IPYII, CHUPTOBOE M MOJIOUHOKHCIOE OpokeHue. I[IpuMeHEHuEe TIIOKO3bI, €&
3HAUEHWE B KU3HENEATCILHOCTH opranmu3ma. Jlucaxapuapl: caxapos3a, MajabTo3a |
JakTo3a. BoccTanaBiauBaromuye U HEBOCCTAHABIIMBAIOIIME aucaxapuibl. [ maponms
mucaxapuaoB. Haxoxnenne B mpuponae u npumenenne. [lomucaxapumbpl: Kpaxmal,
[JIMKOTEH W 1eunono3a. CTpoeHHEe MaKpOMOJEKYJ KpaxMayia, TJIMKOT€Ha |
1eunoio3bl.  du3nyeckre CBOHCTBA KpaxMmajia H IEJUTIOJ03bI. XHWMHUYECKHE
CBOMCTBA KpaxMmajia: THAPOJIM3, KAYECTBEHHAA PEaKIUs ¢ HOJAOM. XUMHUYECKHUE
CBOMCTBA MEJUTIOJIO3BI. TUAPOJIN3, MonydeHue >pupor mnemmonossl. [louarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TATHBIN MENK).
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OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB M MX MPEBPAIICHUN:
PacTBOPUMOCTD PA3IMUHbBIX CIIUPTOB B BOJAE, B3AUMOJCHCTBHUE ATAHOJIA C HATPHUEM,
OKHUCJICHHWE STUJIOBOTO CIHPTA B aJbJETU]l HA PACKAIIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CIHMPTA JAXPOMATOM Kaiws (BO3MOXXHO HCIOJIb30BAHUE
BUICOMATEPHUAJIOB), KAYECTBEHHBIE PEAKIMKA HA albJICTHABl (C THAPOKCHIOM
anammuHacepeopa(l) u ruapoxcuaom meau(Il)), peaxius rmuriepuna ¢ THAPOKCHAOM
menu(Il), xuMuueckne CBOWCTBA pacTBOpPa YKCYCHOH KHCIIOTHI, B3aUMOJICHCTBHE
pacTBOpa ITIOK03bI ¢ ruapokcuaom Mean(ll), B3anmonelicTBre Kpaxmasia ¢ HOJ0M,
pEIICHUE HKCIEPUMEHTAIBHBIX 33amad 1o  Temam «CrupTel W (pEHOIBDY,
«Kap6onoBsie KUCTOTHL. CHOMXKHBIE Y(DAPHIY.

A30TCoaep:Kalye OPraHnYecKe coeIMHeHH L.

AMWHBI — OpPTaHWUYECKHE MPOM3BOAHBIC amMmMuaka. Krmaccudukanys aMuHOB:
amdaTHUdeCKUe ¥ apOMATHUYECKWE, TECPBUYHBIC, BTOPHYHBIE W TPETHUHBIC,
Crpoenue Moiekys, obmas ¢hopMmysia, H30MEPHA, HOMCHKIATypa B (PH3NUCCKHE
cBOMCTBA. XMMHYECKOE CBOMCTBA aan(haTHUECKUX aMHUHOB. OCHOBHBIC CBOWCTBA,
AJIKUIIMPOBAHUE, B3aMMOJECUCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankumaMMOHMUS.

AHWINH — IPEJICTABUTEIb aMUHOB apoMaTHiecKoro psiaa. CTpoeHre aHuInHa.
B3aumHoe BiMSHUE TpyHI aTroMoB B MoOJieKyJie aHuinHa. (OCOOCHHOCTH
XUMUUYECKUX CBONCTB aHWinHA. KauecTBeHHbIC peakimyd Ha aHWivH. CrnocoObl
MOJIYUCHHSI M TIpUMEHECHHME anmvdarnueckux aMuHOB. [lonmyuenwe aHunwHa W3
HUTPOOCH301A.

AmMuHokucnoTel. HomeHnknatypa u uzomepus. OTaenbHbie NPEACTABUTENIN O
AMUHOKUCJIOT:  [JIMIUH, aJaHuH. @Ousnueckue CBOHCTBA AMHUHOKHUCIIOT.
XVAMHAYECKHE CBOWCTBA aMHWHOKHCIOT KaKk  aM(OTEpHBIX  OpraHWYeCKHAX
COCAMHEHUN, peakuus TMOJMKOHJACHCAIMK, O00pa3oBaHUE TNENTUIHON CBA3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIENTHIOB.

benku kak npupoaHbie ToNUMEphl. llepBUYHAdA, BTOpUYHAS W TPETUUYHAA
CTPYKTypa OenkoB. XHMMHWYECKHE CBOMCTBA OEIKOB: TUIAPOJIK3, JACHATYypauus,
KQuE€CTBEHHbIE PEAKIINU HA OCIIKH.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEUIECTB W MX MPEBPAIICHUN:
pacTBOpeHUe O€JIKOB B BOJIE, JCHATypalus OCJIKOB MPH HArpeBaHWU, LBETHHIC
peakiuu Ha O€JKW, PEUICHHE OHKCICPUMEHTAIbHBIX 33/ady MO TeMaM
«A30TCoAEpIKAINE OPraHUYECKUE COeTMHEHU) U «Pacno3HaBaHue OpraHMueCKUX
COCIMHEHUI.

BoicokomoJieKyJIsIpHbIE COSTUHEHUS.

OCHOBHbIE TOHATHS XUMHWUU BBICOKOMOJICKYJIAPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJIUMEPHU3AIINU, CPEAHAA MOJICKYJISIpHAs
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macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAVMHCHUN —
MOJIMMEPHU3AIIHS ¥ TIOJTUKOHICHCAITHS.

[Tomumepnbie  wmatepumanbl.  [[macTmacchl  (MONMMATHIICH, TOJUTIPOIAJICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TOJMMMETHJIMETAKPHJIAT, TOJUKapOOHATHI,
noymyTUIICHTepedTanmar). Yrunuzamus u nepepadoTka MmiacTUKa.

DnmacTOMEpHI: HaTypaJIbHbIHT KaydyK, CHHTETHUCCKHE Kay4qyKH
(OyTaaAMEeHOBBIN, XJIOPOMTPEHOBBIN, U30MTPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

Bonoxkna: HaTypaigsHbIe (XJIOMOK, MEPCTh, METK), HCKYCCTBEHHBIC (BUCKO3a,
areTaTHOE BOJIOKHO ), CHHTETHUECCKHE (KAaIIPOH U JIaBCaH).

[Tommepst CIIEIUATIBHOTO HA3HAUCHUA (Tedon, KEBJIap,
AJIEKTPOTPOBOIAIINE TTOIMMEPHI, OHOPA3IaraeMble TIOTUMEPHI ).

OKCNEPUMEHTATBHBIC METOJBl HM3YUCHHS BEIICCTB W WX MPEBPAIICHUA:
O3HAKOMJICHHE C 00pasliaMH MPUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
KaydyKOB, PEIICHWE OKCICPUMEHTAIBHBIX 3a7ad To Teme «Pacrmo3HaBanue
MIACTMACC M BOJIOKOHY.

PacuétHbie 3anaun.

Haxoxxnenvne wmomekynsapHoid ¢(OpMysbl OPraHUYeCKOTO COSAUHEHHS T10
MaCCOBBIM JIOJIIM SJIEMEHTOB, BXO/ISIIHAX B €70 COCTAB, HAXOXKIACHUE MOJICKYJIIPHOM
(hopMynBI OPraHUUECKOTO COSTMHEHUA TI0 Macce (00BEMY) MPOAYKTOB CTOPaHHUS, TIO
KOJIMYECTBY BellecTBa (Macce, 00hEMY) MPOMYKTOB PEAKIMH W/WIH HCXOIHBIX
BCIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OPMYJIBI OPraHMYECKOTO BEIIECTBA HA
OCHOBE €T0 XUMHUYECKHX CBOWCTB WJIM CIOCOOOB TOJYUYEHUS, OMPEACIICHNAES TOJH
BBIXO/Ia TIPOAYKTA PEAKITHH OT TEOPETUICCKHA BOSMOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanmuzanmst MeXIIpeAMETHBIX CBS3EH MPU M3yUCHUHA OPTraHUYECKOW XUMHUH B
10 kmacce OCyIIECTBIISIETCS Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK W TIOHATHH, TPUHATBIX B OTACIBHBIX TMPEAMETAX
€CTECTBEHHO-HAYYHOTO TTUKJIA.

OO6mme ecTeCTBCHHO-HAYYHBIC TTOHATHS . SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaju3, CHHTE3, Kiaccudukarms, HaOMOICHUE, HN3MEPEHUE,
AKCIIEPUMEHT, MOJICITh, MOJICTUPOBAHHUE.

duznka: Marepud, aroM, SJCKTPOH, NPOTOH, HEHUTPOH, MOJIEKYJA,
SHEPTreTUYCCKUH YPOBEHB, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MUECCKHUE BETUYWHBI, CIWHUIBI WU3MEPCHUS, CKOPOCTh, YHEPTHS,
Macca.

buomorus: kieTka, oOpraHW3M, J3KOCHCTEeMa, Owmocdepa, MeTaboIu3M,
HACJICACTBEHHOCTh, aBTOTPO(MHBIA W TETepOTPOdHBIH THI TUTaHUsA, OPOXKECHHE,
doTocuHTE3, nmbIXaHwWe, OCTKHW, VYTJEBOJBI, >KHUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMeHTHI.
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Knaccudukanmss 1 HOMEHKIaTypa HCOPraHHMUCCKUX BEIIECCTB. 1 pPUBHAIIbHBIC
Ha3BaHUA OTJCIIbHBIX MPEACTABUTENCH HEOPraHMUYECKUX BEIECTB.

Knaccudukanus XuMUdecknX peakiuii B HEOPraHWYECKOH W OpraHUYEeCKOM
XUMHHU. 3aKOH COXPaHECHHUS MAacCChl BEIIECTB, 3aKOH COXPAaHEHMS W IPEBpAICHUA
SHEPIUH NPH XUMHYCCKHX peakusax. TernoBbie 3@dEeKThl XUMHUYCCKHX PEAKITHH.
TepMoxuMHUECKUE YPaBHEHUA.

CKOpOCTh XHMHUECKOW PEAKIMH, €€ 3aBUCHMOCTh OT PA3IMUHBIX (haKTOPOB.
['omoreHHbI€ B reTepOreHHbIe peakuu. Katanus u Kataau3aTopsl.

OOparumbie U HeOOpaTUMbIEC PeaKIuu. XUMHUUYECKoe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHA. DakTophl, BIMAIOINIME HA TOJOKEHHE XUMHYECKOTO
PABHOBECHS: TEMIEPATYPa, AABJICHUE U KOHILICHTPALIMU BEIIECTB, YUACTBYIOIIUX B
peakiuu. [Ipunmun Jle [latensbe.

OnekTpoiuTuueckas aucconumanus. CuwibHble M CJIa0ble  SJEKTPOJIUTHI.
Crenenp aucconmanmu. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpaibHas,
menouyras. Bomopoansiii mokasarens (pH) pactBopa. ['maponu3 coneii. Peaknum
MOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTEbHBIE — peakiuu.  CTeneHb  OKUCIEHUA.
OkucnuteNb W BOCCTAHOBUTENb. [Ipoliecchl OKHUCICHHS W BOCCTAHOBJICHMUS.
BaxHelnime OKUCIUTENM W BOCCTAHOBUTENU. MeToA 3IEKTPpOHHOro OajaHca.
DJIEKTPOJIU3 PacTBOPOB U PACILJIABOB BEIIECTB.

OKCNEepUMEHTAJIbHBIC METOJbl HM3YUCHHS BEIIECTB W WX TNPEBPAICHUM:
pa3yioKEHUE MEPOKCHAA BOJAOPOJA B MPUCYTCTBUU KaTajiu3aTopa, MOJACIH
KPUCTALTMYECKUX PEIIETOK, TPOBEACHUE PEAaKIIMi HOHHOTO OOMEHA, ONPEACIICHUE
CpeZbl PacTBOPOB C IIOMOIIBID MHAWKATOPOB, HM3YUYCHUE BIHUAHHA Pa3IAUYHbBIX
(bakTOpOB HAa CKOPOCTh XHWMHUYCCKON PpEaKIHH M IOJ0KCHUE XHUMHUYCCKOTO
PaBHOBECHS.

Heoprannueckasi xuiMusl.

[Tonoxxenune HemeTaioB B [leproanueckoil cucTEME XUMUYECKHUX 3JIEMEHTOB
JI.1. MenaeneeBa 1 0COOCHHOCTH CTPOSHUS WX aroMoB. Duznueckue cBOiCTBa
HEMETAJUIOB. AJUTOTPOIHS HEMETAJIIOB (HA MpUMeEpe KUCaopoaa, cepsl, pocdopa u
yTaepoa).

Bonmopon. Ilomyuenue, ¢u3uueckne W XHMHYECCKHAC CBOMCTBA: PEAKIUU C
MeTaJlIaM1 ¥ HEMETaJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ uapuabl. TormmBHbIE
AJIEMEHTHI.

lamorensl. Haxoxnaenwe B mpupojie, COcOOBbl MONydeHHs, (pusndeckne u
XUMUUYECKUE CBOWCTBA. ['ajioreHoBOAOpOAbl. BaxkHelne KuciaopoacoaepIKaiime
COEAMHEHUA rajoreHoB. JIaboparopHbie W MPOMBIIUICHHBIE CIOCOOBI MOJYUCHHS
rajgoreHoB. [ [puMeHeHNE TaIOTeHOB U UX COSTMHEHUH.
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Kucnopona, o3oH. JlaboparopHbie W MPOMBIIIJICHHBIE CIOCOOBI TMOIyYEHUA
kuciopona. Ou3nyueckne M XUMHUYCCKHE CBOWCTBA M MPUMEHEHUE KHUCIIOPOJa W
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxnaenue B mOpupoae, CIOCOOBI MOMydeHHsS, (PU3HUEecKue u
xummudeckue cBoictBa. CepoBomopon, cymbduasl. Oxcun cepbi(1V), okcua
cepoi(VI). Cepuucras u cepHast KHCJIOTHI U X O, OCOOEHHOCTH CBOWCTB CEPHOM
KUCHOTHI. [IpuMeHenne cepol U €€ COeTMHEHUH.

Azor. Haxoxnenue B mpupoae, cmocoObl MonydeHus, (U3NUECKUE |
XUMUUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUAbl a30Ta. A30TUCTad U a30THas
KHCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTH. [IpumMeHeHue azora
U €r0 COCIMHEHUHN. A30THbIE yIOOPEHUA.

®ocdop. Haxoxaenue B mpupojae, CHocoObl TMONY4YSHUS, (PHU3HUCCKHE W
xumMuueckue cBoiictBa. @ochuaer 1 dochur. Oxcuuabl docdopa, dochopHas
kuciora U e€ comu. [lpumenenme ¢ocdopa m ero coemuHeHmit. DocdopHbIe
ya00peHHUS.

VYrnepon, HaxoXAEHHE B OpUPoAS. AJUIOTPOIHBIE  MOIA(DUKAIHH.
dusznyeckne W XWMHUYECKHE CBOHCTBA TPOCTHIX BEIMIECTB, OOpPa30BAHHBIX
yraepoaom. Okcua yrnepoaa(ll), oxcun yraepona(IV), yrompHas kucmora u €€
COJM. AKTHBHWPOBAHHBIHA Yyroyb, amcopOuua. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IprMeHEHNE MPOCTHIX BEIMIECTB, 0OPA30BAHHBIX YTJEPOJIOM, U €0
COCIMHEHUN.

Kpemanmii. Haxoxnenme B mpupoje, cmocoObl MomydeHus, (Qu3ndeckue u
xumMmudeckue corictBa. Oxcun kpemuua(1V), kpeMHHEBas KHCIIOTA, CHJIMKATHI.
[Tpumenenre kpeMHUs 1 ero coeauHeHui. CTEKII0, eTo MOIyUeHUe, BUIB CTEKIIA.

[Tonoxenne Meramuios B [lepuonnueckoii cuCTeMe XUMHUECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUA HJIEKTPOHHBIX 000JI0YueK aToMoB MeTajioB. OOrue
¢mzudeckue cBoricTBa MeTayioB. [IpuMeHeHHEe METAUIOB B OBITY M TEXHHKE.
CniaBbl METAILIOB.

DONEKTPOXUMHUUECKUN psA  HampsbkeHuit  MetayuioB.  OOmmMe  crocoOsl

MOJy4YEeHUA METaJJIOB: THAPOMETAJITYyPrHus, MAPOMETAILTYPIHs,
anekTpoMeTaiyprus. llonarue o koppos3uu MeTauioB. CrocoObl 3aliuThl OT
KOPPO3UH.

OO6mas xapakrepuctuka MmetauioB [A-rpynmbl llepuoanueckodt cuctembl
XUMHUYECKUX 7ieMeHToB. Hatpuii u kanwmii: momyuenne, GU3NdecKue 1 XUMUICCKHAC
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMICCTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetaioB [IA-rpynnel [lepuoanueckoit cuctembl
XUMUYECKAX OJJIEMEHTOB. MarHnii W KaJlblWid: TOJydeHHe, (U3UUCCKUE |
XUMUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HMX COEAUHEHUH.
XKécTrocTh BOJBI 1 CIOCOOBI €€ YCTPAHESHUA.
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AMIOMUHHAN: TTONTyUeHHE, (PU3NIECKNE W XUMUYECCKHE CBOWCTBA, IPUMECHEHHE
MPOCTOTO BEIIECTBA W €T0 COoeAWHECHHH. AMGDOTEpHBIE CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUA.

OO6mrast xapakTepucThka MeTajuioB moOouHblx moarpymnm  (b-rpymnm)
[Teproauyeckoi CUCTEMbI XUMHUECKUX AJIEMEHTOB.

Ou3nuecKkue U XUMHUUECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl 1
ruapokceuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u auxpomarsi, UX
OKHUCJIUTEIbHBIE CBOMCTBA. [lo/lyueHre U NpUMEHEHUE XpoMa.

OU3AUEeCKUEe W XWMHUYECKHE CBOMCTBA MapraHila M €ro COCAWHCHUM.
Baxneiimue coemunenus Mapranna(ll), wmapranma(IV), wapranma(VI) m
mapranua( VII). [lepmanranaT kanus, ero OKUCIUTENbHbIE CBOHCTBA.

du3nuecKkue U XMMHUECKHUE CBOWMCTBA Kejie3a M ero coequHeHuil. OKCubl,
ruapokcubl 1 comu xene3a(ll) u xenesa(Ill). [Tonyuenne n npumeHeHE xKene3a u
€ro CILIaBOB.

Ou3nuecKkrue U XUMUYECKUE CBOWCTBA MEAU U €€ coeauHeHuid. [lonyuenue u
MPUMEHECHUE MEJIU U €€ COSIMHEHHUH.

[uak: momyueHue, (pu3MUecCKne W XWMHUYECKHE CBOWCTBA. AMGpOTEpHbBIE
CBOMCTBA OKCHJIa M TUAPOKCH/IA LIMHKA, THIPOKCOKOMILIEKCHI IIMHKA. [IpuMeHeHne
IUHKA U €r0 COCJUHEHUH.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YUCHMS BEIIECTB W MX NPEBPAIICHUN:
u3ydyeHrue o0pas3loB HEMETANIOB, TOpeHue cepbl, docdopa, kene3a, MarHus B
KUCJIOPOJIC, M3Yy4YeHUE KoJUleKIun «MeTaulbl W CIUIaBbl», B3aUMOJCHCTBUE
IEIOYHBIX ¥ MIEJI0YHO3EMETFHBIX META/UIOB ¢ BOJIOW (BO3MOKHO MCIIOJIb30BAHUE
BUICOMATEPHUAJIOB), B3aUMOJCHCTBUE IMHKA W JKEJIE€3a ¢ PacTBOpaMu KHCJIOT U
HIEI0UEH, KAUECTBCHHBIC PEAKIIMM HA HEOPTaHUUECKUE aHUOHBI, KATUOH BOJIOPOA
U KaTUOHBl METAJUIOB, B3aUMOJCHCTBHE THAPOKCUIOB AJIOMUHUSA M IIMHKA C
pacTBOpaMU KHUCJIOT U IIEJI0OUEH, PEIICHUE SKCIICPUMEHTANIBHBIX 3a7a4 MO0 TeMam
«amorens», «Cepa m €€ coemuHeHU®», «A30T U (ochop M UX COCTUHEHUMN,
«MeTayuibl TJIaBHBIX NOATPYNI», «MeTajiibl TOOOUHBIX NOATPYIIY.

XuMHS U )KU3HD.

Ponp xuMum B 00ecriedeHUU YCTOWUMBOTO Pa3BUTHs uesioBeuecTBa. [lonaTue
0 HAYUYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAyUHOTO ucciaeaoBanud. Hayunbie
MPUHIMIIBI OPraHU3alUA XMUMHUUECKOTO MPOU3BOICTBA. [IpOMBIIIEHHBIE CTOCOOBI
MOJIYUCHHS BAXHEHIIMX BEIISCTB (HA MPUMEPE MPOW3BOJCTBA aMMHAKa, CEPHOU
KHUCITOTHI, MeTaHoa). [[poMbInieHHBIe CIOCOOB! MOTYUEHU METAIIIIOB U CIIJIABOB.
XHAMHUUECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpe/ibl U €ro nocaeaAcTBud. Pojib XumMuu B
00€CIIeUeHNH YHEPreTUUECKON 0€30MacHOCTH.

XuMHST W 300pOBbE UeloBeKa. JlekapcTBeHHble cpeacta. llpasuma
UCIOIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMUK B PA3BUTHU MEIULIVHBI.
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XUMUS TUIIU. OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE A00aBKU. Poib XuMuu B
o0ecrneueHrH MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapdroMmepHbie cpenctsa. beitoBas xwmmus. [lpaBwmima
0€30MaCHOr0 UCIOJIb30BAHUS MPEMAPATOB OBITOBONH XMMUU B IOBCETHEBHOM KU3HMU.

XVMHUS B CTPOUTENIbCTBE. BAXHEHIITNE CTPOUTEIIHHBIE MaTEepPHATBI (IIEMEHT,
0eToH).

XUMHUS B CEIIbCKOM X03siHicTBE. OpraHMuecKue U MUHEPAJIbHBIC YOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTEepUAJIbl, KPACKH, CTEKJIO, KE€paMuKa.
Marepuansl g 3nekTpoHukd. HanoTexHonorum.

PacuétHbie 3anaun.

Pacuétbl: Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUUYECTBY
BEILIECTBA, MACCE WJIK 00BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKI[UU BEIIECTB, MACChI
(00BEMa, KOJTMUECTBA BEIIECTBA) MTPOTYKTOB PEAKITHH, €CITH OJTHO U3 BEIIECTB UMEET
MIPUMECH, MaCChl (00BEMA, KOJIMUECTBA BEIECTBA) NMPOAYKTa PEAKINH, €CIIA OTHO
A3 BEIIECTB JAHO B BHAE pPacTBOpa C ONPEACIEHHOWM MACCOBOM JOJIEH
PaCTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJIIPHOW KOHLIEHTPALMY BEILICCTBA B
pacTBOpE, AOJH BBIXOA MPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanuzanust  MEXKNPEAMETHBIX  CBA3CH MNpU  MU3ydeHUM  OOlIeH U
HeOpranuueckoi xumuu B 11 kjmacce OCyIIECTBISAETCS YEPE3 MCMOJb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHbBIX MOHATHH, TaK U MOHITUHN, TPUHATHIX B OTACIbHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LINKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHATHS. SBJICHUE, HAYUHBIH (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiacCH(PUKaIisa, MeprHoanIHOCTh, HAOIIOICHUE,
W3MEPECHUE, SKCIEPUMEHT, MOJENb, MOJICJIMPOBAHUE.

Ousuka: MaTepusi, MUKPOMHP, MAKPOMHP, aTOM, JJIEKTPOH, MMPOTOH, HEUTPOH,
WOH, U30TOMBI, PAANOAKTUBHOCTD, MOJIEKYJIA, SHEPrE€TUUECKUI YPOBEHB, BEIIECTBO,
Tea0, 0OBEM, arperaTHOe COCTOSIHHE BEINECTBA, HIACAIbHBIN Ta3, (pu3HUecKHe
BEJIMYMHBI, €IUHULBI U3MEPEHHUS, CKOPOCTb, YIHEPT U, MACCA.

buonorus: kierka, opraausm, sKocucTeMa, onocdepa, MeTadbom3M, MaKpo- |
MUKPOAJICMEHTHI, OCJIKH, KUPbI, YTJACBOABI, HYKIIEHHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB M MTOTOK YHEPTUM B SKOCUCTEMAX.

['eorpadms: MuHEpaIbl, TOPHBIC TTOPOIBI, MOJIC3HBIC UCKOMAEMbIE, TOTUIABO,
PECYPCHI.

TexHoNnorus: XUMUYECKass MPOMBIIIJIEHHOCTb, METAJLUTYPTHs, CTPOUTEIIbHBIC
MaTepHUabl, CEIbCKOXO3MCTBEHHOEC MPOU3BOACTBO, MHUIIECBAsA MPOMBILLICHHOCTb,
(dhapmarieBTHUECKAS MMPOMBILUIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX
MPENnaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MATEPUATIOB, 3JICKTPOHHAA
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUU
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI' O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBMM € CHUCTEMHO-ACATEIBHOCTHBIM TMOJAXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUA MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o01iero  oOpa3oBaHUS  BBIACICHBI  CJICAYIOIIME COCTaBIISIIOIIME. OCO3HAHUE
00yYaroIMMHUCA POCCHUMCKOM TPaXJAaHCKOW HWJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTU U CAaMOOTIPE/ICTICHUIO; HAIMUME MOTUBAIIUU K
O0Yy4YE€HHUIO; TOTOBHOCTH U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
MPUHATBIMA B OOIIECTBE TMpaBWJIAMM W HOPMaMHU TMOBEACHUS, HaJIUUKe
MIPABOCO3HAHMSA, SKOJIOTMUECKON KYJIbTYpPbl, CHOCOOHOCTh CTABUTH LIEJIM U CTPOUTH
YKU3HEHHBIC TUIAHBI.

JInyHOCTHBIE PpE3yJIbTaThl OCBOEHUA mOpeaMeTa «XUMHUA»  OTPAXKAOT
c(hOpMHUPOBAHHOCTH OTBITA TIO3HABATEIBHON W TMPAKTHUUCCKOW JEATCITHHOCTH
0o0y4Jaroluxca B IpoLecce peaji3aluu 00pa30BaTeIbHON EATEIbHOCTH.

BocnurarenbHbii MOTEHLNAT npeaMeTa «XuMH» OTpa)kaeT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHON M TPAKTHUCCKOW JEATEITHHOCTH
00y4aroIMXcsd B MPOIECCE peaiu3aliu 00pa3oBaTeIbHONW ACATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBAKCHHMS K 3aKOHY U MTPABOIMOPSAIKY;

MPEACTABJCHUAS O COLMAJbHBIX HOPMAax M TNPaBUIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH IEATEIbBHOCTH MTPH CO3AHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUYEOHBIX U MO3HABATEJIbHBIX 33124, BHIMOJTHEHUN XUMHUUECKUX
AKCMEPUMEHTOB;

CIIOCOOHOCTH MOHWUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUA, JIOTHUKY U
ApryMEHTBI JIPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YUCOHOU NEATENIBHOCTH,

2) NaTPpUOTHYECKOTr0 BOCIIUTAHUSI:

LIEHHOCTHOT'O OTHOILICHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJECAUIO
OTE€YECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B OO0JIACTM TEOPHUU M MPAKTUUYECKOTO
MPUIOKECHHUSI XUMHHM, OCO3HAHMS TOrO, 4YTO JAHHbIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX SKCIEPUMEHTAIIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,
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WHTEpECA U MO3HABATEIbHBIX MOTUBOB B MOJTYYEHUH U MOCIETYIOIIEM aHATIU3E
uH}OPMAITH O IEPEAOBHIX TOCTIKCHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MOBEACHUA,

CNOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3AHHBIC C XUMUUYECKAUMH SBJICHASIMH,
¥ TIPUHUMATH OCO3HAHHBIC PEIICHUS, OPHCHTHPYSICh HA MOPAIbHO-HPABCTBECHHBIC
HOPMBI ¥ TICHHOCTH,

TOTOBHOCTH OIIEHHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBApUILCH C
MO3UIMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHHS TOCIICICTBHMA
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHMUS LIEHHOCTEH 3J0poBOrO0 M 0Oe30macHoro odpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOINEHUA K COOCTBEHHOMY (DHU3WUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHusT TpaBuia O€30MacHOro oOpallleHHus C BellecTBaMH B OBITY,
MOBCETHEBHOM JKU3HU, B TPYIOBOM JEATEIIBHOCTH,

MOHVUMAHUS TIEHHOCTH TPaBWI HMHIWBHAYAIHBHOTO H  KOJJICKTHBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAlLMAX, YTPOKAKOIINX 3J0POBBIO U KU3HU JIIOJCH;

OCO3HAHWS TIOCTEACTBUN W HEMPUATHS BPEAHBIX MPUBHIYCK (yMOTPeOIICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHusi:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Y4€OHO-UCCIEA0BATENbCKOM
JNEATCIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW M APYrux BHJAX
NEATEIIbHOCTH,

YCTQaHOBKA Ha aKTHBHOE YYaCTHE B PEIICHAM TPAKTHUYCCKUAX 3aaad
COIMAJTHOM HANIPABJIICHHOCTH (B paMKaX CBOETO KJIacca, IMIKOJIBI);

WHTEPECA K MPAKTHUCCKOMY M3YUEHHUIO MPOodeccrid pa3IudaHOro poja, B TOM
YHUCJIC Ha OCHOBE MPUMCHECHHMS MPEIMETHBIX 3HAHUM 110 XUMUH,

YBOKCHHUS K TPYAY, JHOJAM TPyJa U pe3yJibTaTaM TPYAOBOH JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWUBUAYAJbHON TPACKTOPHUH
oOpazoBanusa, Oyaymiedt mpodeccHr W peaau3allid COOCTBEHHBIX JKM3HECHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, HHTEPECOB U
noTpeOHOCTEH O0IIECTBA;

6) 3K0J10ru4eCcKOro BOCIIUTAHMSI:

AKOJIOTHUUYECKHU 11€JIECOO0PA3HOTO OTHOIIEHUA K MPUPOAEC KAK HCTOUYHUKY
CYILIECTBOBAHHUS KU3HU HA 3eMJIE,

MOHUMAHMS TJIOOAJBHOTO XapakTepa SKOJOTMYECKUX MpOoOJieM, BJIUSHUA
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATILHON CPEIbI;
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OCO3HAHUS HEOOXOJAMMOCTH WCIHOJIb30BAHUS JAOCTHXKCHHM XUMHUM  JJid
peLIEHns BONPOCOB PALMOHAIIBHOTO MIPUPOAONIOIB30BAHUA,

AKTUBHOTO HEMPUATHA JCUCTBHM, TMNPUHOCAIIMX BPEA  OKPYXKAKOIIEH
MPUPOJIHON cpefie, YMEHUS MPOTHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTHUYECKHUE
MOCJIEACTBUA NPEANPUHUMAEMBIX NEHCTBAN U NPEAOTBPALIATH UX,

HAIMYUA PA3BUTOrO KOJIOTUUYECKOTO MBILLIEHHUS, YKOJIOTUUECKON KYJIBTYPBI,
OnbITa JEATEIBHOCTH JKOJIOTUYECKOU HANpPaBJIEHHOCTH, YMEHUA
PYKOBOJICTBOBATbCA WMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOMW M COLIMAIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO TPOTHBOCTOATH HWICOJIOTHUU
xemogoOunu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU
U OOIIIECTBEHHON MPAKTHKH,

MOHWUMAHUS CHeM(PUKA XAMWHM KakK HAyKH, OCO3HAHWS €€ pOJid B
(hopMHUpOBAHWUY PANMOHAITBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEIOCTHOTO
MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKA, B
MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M PpEUIEHUH MpoOJieM COXPAHCHUS
MPUPOTHOTO PABHOBECHUS,

yOeXKAEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUU JJiI  COBPEMEHHOM
LUMBUWJIM3ALUN. B €€ TYMAHUCTUYECKON HANPABIIEHHOCTH U BAYKHOU POJIA B CO3JaHUU
HOBOM 0a3pl MaTepUANIbHOW KyJbTYPbl, B PEUICHWH TIJOOAJbHBIX MTPoOIeM
YCTOMUYMBOIO Pa3BUTHUA UYEIIOBEUECTBA — CBHIPhEBOW, SHEPIETUUECKOU, MUILEBOU U
AKOJIOTHUUECKON O€30MacHOCTH, B PA3BUTHUM MEIUIIMHBI, OOCCICUCHUH YCJIOBHUI
YCTEITHOTO TPY/Ia ¥ SKOJIOTHUECKH KOMDOPTHON KU3HU KAKIOTO UjIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH. TIOHUMAHUA CYLIHOCTA METOHO0B
MO3HAHUS, WCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH MCIOJIb30BATh
MOJIYYaE€MbI€ 3HAHUA JIJI aHAJIM3a U OOBACHECHUS SIBJICHUM OKPYXAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUHN, YMEHUA JeiaTh 000CHOBAHHBIE 3aKJIIOUEHHUS HA
OCHOBE HAayUYHBIX (DaKTOB U MMEIOIIUXCSA JAHHBIX C TIENTBIO TTOYYSHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIBb30BaTh XWMHWUYECKHAE 3HAHUSA i
peuieHrsa npodyieM B peajibHbIX JKU3HEHHBIX CUTYaAlUAX;

MHTEPECA K MO3HAHUIO, UCCIIEA0BATENBCKON AEATEIBHOCTH,

TOTOBHOCTH M  CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa30OBaHUIO H
CaMOOOpa30BaHUIO, K AKTHMBHOMY TMOJIYUYCHUID HOBBIX 3HAHWN MO XWMHHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMU,

WHTEPECA K OCOOCHHOCTSAM Tpy/Aa B pasaudHbIX cdepax mpodhecCrnoHATBHOMI
JEATEIIBHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOSHHS MPOTPAMMBI 10 XUMHHM Ha YPOBHE
cpeaHero ooIero o0pa3oBaHus BKIIOYAIOT:

3HAQUMMbIe I (POPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIIUXCA
MEKIUCITUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIMCHAYUHBIC TTOHATHSA, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpPa MW CHenuUKy METOJO0B IIO3HAHUA,
WCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECCTBO, YHEPTHA, SBJICHHUE,
MIPOIIECC, CHCTEMa, HAydHBIH (DaKT, IPHHIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIIEOBAHNE, HAOTIOICHNE, U3MEPEHHUE, IKCTICPUMEHT | IPYTHE);

YHUBEPCATbHBIC YUCOHBIC NEHCTBUA (MO3HABATEIbHBIC, KOMMYHHKATHBHEIE,

PETYJISITUBHBIC ), o0eCcrneunBaroIINe dhopMupoBaHue (hyHKIIHOHATEHOHT
TPaMOTHOCTH U COITHAITbHOM KOMIIETCHITMH O0YyJaIOMAXC S,
CIOCOOHOCTH o0yyaromumxcs UCIOJIb30BaTh OCBOECHHBIE

MEKIMCLUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS U YHUBEPCAJbHBIE YUueOHBIC
JEUCTBUSA B ITIO3HABATENILHOW U COLIMAIIBHOM TPAKTUKE.

MertanpeaMeTHble PE3yJbTarbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHA
yUeOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHHMKATHUBHBIMU W PETYJATHUBHBIMH
JEUCTBUSAMMU.

ITo3zHaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIe AeHCTBHUSA

1) 6azoBbIe JJoruyecKue AeicTBUS:

CaMOCTOSITEILHO  (popMyNIHpoBaTh W aKTYaJU3HPOBaTh  MPOOIJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

ONPENENATh IEIN JCATEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JOCTHKEHHS, COOTHOCUTH PE3YJILTATHI ACATEILHOCTH ¢ MOCTABJICHHBIMHA HETAMHU,

WCTOJIb30BAaTh MPU OCBOCHWUM 3HAHWH MPUEMBI JIOTHYECKOTO MBIIIJICHUSA:
BBIICJIATh XAPAKTEPHbIC MPU3HAKWA TMOHATHH W YCTAHABJIMBATh WX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIINE ITOHATHS A1 OOBSICHCHHS OTIACIBHBIX (DAKTOB H
SIBIICHUM

BEIOMpaTh OCHOBAHHMS M KPUTCPUU U1 KiIacCH(HUKAIIMK BEIICCTB H
XAMHAYECKUX PEAKIAM,

YCTaHABJIMBATh NPUUYUHHO-CIICACTBEHHBIE CBA3A MEXKIAY H3Y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHWE PACCYXACHHUS (WHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBACMBIX
SABJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIOUCHHS,

NPUMEHATh B MPONLECCE MO3HAHUA UCIOJIb3YEMBIE B XUMHUH CHMBOJIMYECKHUE
(3HAKOBBIE) MOJICITH, TIPEOOPA30BBHIBATH MOICTBHBIC TIPECTABICHUS — XUMHUICCKUN

21



3HAK (CHMBOJT) JIEMEHTA, XUMHUYecKast (hopMysia, ypaBHCHHE XUMUUIECCKON PEAKITUN
— TIPU PEMICHUH Y4YeOHBIX TO3HABATEIBHBIX W MPAKTHYECKHUX 3a7ad, MPUMCHSATH
Ha3BaHHBIC MOJICITHHBIC TPEACTABIICHUS JIS BBISBICHHS XapaKTEPHBIX MPU3HAKOB
MN3Y4aeMBbIX BEIIECTB U XUMHUYCCKUX PEAKITHI.

2) 0a30BbIe HCCJIEI0BATEIbCKUE JeliCTBUS:

BJIAJCTh OCHOBAMH METOJOB HAYYHOTO TO3HAHWS BEIIECTB W XHUMHUYCCKHUX
peaxkuuu;

(hopMynupoBaTh 1MENK W 3a4a9M UCCIICTOBAHUS, UCIIOIB30BaTh MMOCTABICHHBIC
U CaMOCTOATEIBHO C(HOPMYTUPOBAHHBIE BOMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHWUA W OCHOBBI U (POPMHUPOBAHMS THUIIOTE3HI MO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYK/ICHUH;

BJIAJCTh HABBIKAMH CAMOCTOSITEIPHOTO IIAHUPOBAHUA W  TIPOBEACHUA
YUCHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMOMATh 32 XOJI0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €0 Pe3ysbTar, (HOopMyIupoBaTh
0000IIIeHHs ¥ BBIBOIBI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIBTATOB HCCIICTOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICJIAHHON padoTe;

MpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIIEAOBATEIbCKOW M MPOCKTHOM
NEATENBHOCTH, TPOSBISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIEHOMY
MOVICKY METOJIOB PEIICHUS MTPAKTUYECKHUX 33724, MPUMEHECHUIO PA3IMIHBIX METOOB
MO3HAHWA.

3) padora ¢ undgopmaumeii:

OPHUEHTUPOBATHCA B PA3IMUHBIX HMCTOYHWKAX WH(popManmuu (HAYUHO-
MOMYJISIpHAsT JIUTEpPATypa XUMHUYECKOTO COJEPIKAaHWA, CHPaBOYHBIC TOCOOMS,
pecypcel MIHTepHETA), aHAIM3MPOBaTh WH(OPMAITUIO PA3NTMUHBIX BUAOB U (HopM
MPEICTABIICHNUA, KPUTHYECCKH OIICHUBATh eé JIOCTOBEPHOCTH u
HEMTPOTHBOPEUNBOCTD;

(hopMynupoBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METOBI MPH TIOWCKE H
orbope wuHpoOpManHK, HEOOXOMUMON I BBHIIOJIHCHHWS YYeOHBIX — 3a1ad
ONpEeaEIEHHOrO THUIIA;

npuoOpeTaTh OMBIT MCHOIB30BAHMUS HH(GOPMAIMMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTAH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OPMY  TIPEACTABICHUS
uHdopmaru (cxeMbl, rpadyku, TUarpaMmbl, TAOJIAIIBI, PUCYHKH U APYTHE);,

WCIIOJTb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPH PAOOTE C XUMHUUECCKOM
uHoOpMaIMeit: MPUMEHATh MEXNPEIMETHBIE ((PU3NMUEeCKHE W MaTEeMATHYCCKHE)
3HAKW ¥ CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPHI, HOMEHKIIATYPY,

HCITIOJIB30BATh 3HAKOBO-CUMBOJJHMYCCKHUC CPCACTBA HAT'TIAAHOCTH.
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KoMMyHUKATHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIe AeHCTBHS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOC AUAIOTa U/ HITH
JTUCKYCCHH, BBICKA3bIBaTh UJICH, (POPMYIHPOBATH CBOU MPEIIOKCHHS
OTHOCHTEIIPHO BBITIOJTHCHHS TIPEAJIOKEHHOMN 3a/1a4H,

BBICTYHaTh C TPE3CHTAIMCH Pe3yJIbTaTOB IO3HABATEIIFHOM JIECATECIIPHOCTH,
MTOJIYYEHHBIX CAMOCTOSTEILHO HUIH COBMECTHO CO CBEPCTHHUKAMHM IIPH BHITIOJTHCHUN
XUMHYECKOT0 AKCIIEPHMEHTA, MPAKTHUSCKOM PadOTHI IO HMCCIICIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIISCTB, pealn3alyu yu4eOHOTO MPOEKTa, U (DOPMYJIUPOBATH BBHIBOIBI
0 pe3yJbTaTaM IMPOBEAEHHBIX MCCICAOBAaHUN NMyTEM COTJIACOBAHMS IO3UIAN B
x0/e 00CYyXAeHHSI 1 0OMEHA MHEHHUSAMH.

PeryasiTUBHBbIE YHUBEPCAJIbHbIE YyUeOHbIE 1elicTBUS:

CaMOCTOATENBHO IUIAHUPOBATh M OCYLUECTBIATH CBOIO I103HABATEIIBHYIO
NEATENIbHOCTD, ONpeaeiaa €€ LelId W 3a4auyd, KOHTPOJIUpPOBATh U MO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MPEAJIaraéMblid  ajlropuT™M ACUCTBUNA TpHU
BBITIOJIHCHUM Y4Y€OHbIX W HKCCJIENOBATE/IbCKUX 3a7ay, BbIOMpaTh Haubosee
ahdexTuBHBI crmoco0 WX pemeHus ¢ y4éTOM TOJyYeHHS HOBBIX 3HAHHWH O
BELIECTBAX U XUMUUYECKUX PEAKLIUAX,

OCYIIECTBJIATE CAMOKOHTPOJb ACATECIIBHOCTH HA OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

INPE/IMETHBIE PE3YJIbTATBI

[TpenmeTHbIC PE3yJIbTaThl OCBOSHHUS MPOTPAMMBI [0 XUMHUH HA yriyOJEHHOM
YPOBHE Ha YPOBHE CPeAHETO O0Iero 00pa3oBaHus BKIIOYAIOT Crieu(pruecKue s
yueOHOro npeaMera « XuMus» HAy4YHbIC 3HAHUSA, YMEHUSA U COCOOBI JEHCTBUM MO
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPA30BAHUIO 3HAHWUM, BUABI JAEATEIBHOCTU MO
MOJIYYEHHUIO HOBOTO 3HAHUA W TMPUMECHEHWIO 3HAHWN B PA3JIMUHBIX YUE€OHBIX
CUTYaLMAX, & TAK)XKE B PEATIbHBIX )KU3HCHHBIX CUTYALUAX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XHWMHUW MOPEAMETHBIC PE3YyJbTaThl MPEACTABICHbI MO TOJaM
W3YUYCHMUS.

10 KITACC
[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckas XuMHUA»
OTPayKaroT:
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c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAUCHWHM OPTaHWUYCCKOM
XUMUH B CHCTEME ECTECTBCHHBIX HAayK M €€ pOJIi B 00ECHEUCHUH YCTOWUHUBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJIOTMUECKOMN, SHEPIeTUUECKON U
MUIIEBONM O€30MacHOCTH, B PA3BUTUH MEIUIIMHBI, CO3/IaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTHH, B obecrneueHn PalMOHAIILHOTO
MPUPOAOTIONB30BaHNA, B (DOPMHUPOBAHUH MHUPOBO33PEHUS W OOIMEH KyIbTYpHI
YEJIOBEKA, a TAKKE FKOJOTMUECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY 370POBBIO
Y NPUPOIHOMU CPENE;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpasd  BKIIOYAET:
OCHOBOTMOJIArAOIIHNE MOHATHS — XUMHUUYECKUHN SJIEMEHT, aTOM, AJIPO U JICKTPOHHAs
obojouka aroma, S-, p-, d-aToMHBIC OpOWTAIX, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMS aToMa, THOpHAW3alds aTOMHBIX OpOuTaliel, HWOH, MOJIeKYIa,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIbHOCTh, CTENEHb OKUCJICHUS, XUMHUUECKAs CBSI3b,
MOJIb, MOJIIPHAST Macca, MOJISIPHBIA 00BEM, YTIEPOAHBINA CKENeT, (PYHKITMOHATbHAS
rpynmna, paadkai, CTPYKTypHble ¢opMmyssl (pa3BEPHYTHIEC, COKpPAIIEHHEIE,
CKEJICTHBIC), W30MEpPHUs CTPYKTypHass W TPOCTPAHCTBEHHAsA (T€OMETPHUECKAs,
ONTHYECKAsA), W30MEPHI, TOMOJOTHUCCKHH PAJ, TOMOJIOTH, YTJEBOJOPOIBI,
KHUCJIOPOJ- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJUMEP,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COCIMHCHUS;, TEOPUH, 3aKOHBI
(mepuoamueckuit 3akon J[. M. MeHnmeneeBa, Teopus CTPOCHHS OPTaHWUYCCKHUX
BeliecTB A. M. ByTiepoBa, 3aKOH COXPaHEHHSI MACChl BEILIECTB, 3aKOH COXPAHCHHUS
W TIPEBpAICHUS HSHEPTHH TP XUMHYECKAX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU, MUPOBO33PECHUECKUE 3HAHUS, JIXKAIINE B OCHOBE
MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX ABJICHUM; MPEICTABJICHUS O
MEXaHM3MaX XUMHUECKUX PEaKIUi, TEPMOJUHAMHUECCKUX M KHHETHUECKUX
3aKOHOMEPHOCTAX X MPOTEKAHUS, O B3AUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B
MOJICKYyJIax (MHIYKTUBHBIA W Me30MepHBIH >(pdekThr, opuentanTsl | u Il poma);
(bakTONOTHUECKHAE CBEACHHUS O CBOWCTBAX, COCTaBE, MOJIYYCHHUH W O€30MacHOM
WCIOIb30BAHUU BAXHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOM
JEATEIIbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX TPUHIUIIAX XUMUYECKOTO MMPOU3BOICTBA
(Ha MpUMepe MPOU3BOICTBA METAHOJIA, TIEPEPadOTKH HEPTH ),

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBIIATH XapaKTEPHBIC MPU3HAKK TOHATHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, MCMOJb30BAaTh COOTBETCTBYIOIIME MOHATUA MPHU
OINMCAHUU COCTABA, CTPOEHUS U CBOMCTB OPraHUYECKUX COECIUHEHUM,

c(hOopMHPOBAHHOCTH YMCHHIA:

UCIOIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIi COCTABJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (POPMYIT OPraHHIECKIX
BEIIIECTB;
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COCTaBIIATh YPABHEHHUS XHUMHUYCCKUX PEAKIIMNA M PACKPHIBATh WX CYIIHOCTH:
OKHCJIUTEIIFHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMii  TOCPEJACTBOM  COCTaBJICHUS
ANEKTPOHHOTO Oajlanca JSTHUX peakluii, peakuii HWOHHOTO OOMEHAa MyTEM
COCTAaBJICHUSA UX TIOJTHBIX W COKPAIIEHABIX MOHHBIX YPaBHEHWH;

W3TOTABJIMBATH MOJIEITA MOJICKYJT OPTaHUYECKUX BEIMICCTB JJI WLTIOCTPAIAH
WX XUMHUYECKOTO Y MTPOCTPAHCTBEHHOTO CTPOCHHUS,

c(hOopMHUPOBAHHOCTh YMEHHWI: YCTAaHABIMBATH MPUHAUICKHOCTh H3YUYCHHBIX
OPraHMYECKUX BENMIECTB TO WX COCTaBy H CTPOCHHUIO K OMNPEACTIEHHOMY
KJIacCy/Tpynmne COSAWHCHWM, JaBaTh WM HA3BaHUSA 10 CHCTEMATHYCCKOM
Homenknatype (IUPAC) u mpuBoaWTh TpUBHAIBHBIC HA3BAHUSA I OTICIHHBIX
MPEJACTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHUJICH, AllCTHIICH, TOJYOJI, TJIMIICPHH,
ATUJICHTINKONb, (eHos, (opManbACTH, alleTaNbACTH, AalleTOH, MypaBbHHAA
KHUCITOTA, YKCYCHAsA KHUCIIOTa, CTEapUHOBAs, OJICMHOBAS, TMAIbMUTHHOBAS KHACIIOTHI,
TJIANAH, ajlaHuH, MalibTo3a, (QPyKTO3a, aHWIMH, TABWHWJ, U30TIPEH, XJIOPOIPEH,
CTHPOJT B IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XUMHYECKON CBA3HM B
OpPraHUYeCKUX COCIMHCHUAX (KOBaJIcHTHAs W WOHHAsA CBsI3b, O- M T-CBS3b,
BOJOPOJIHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHUS TEOPHH CTPOCHUS
opranndeckux BemecTs A. M. byTieposa ayis 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEIECTB OT X COCTaBa M CTPOCHHS,

c(hopMHUPOBAHHOCTH YMEHHUH XapaKTEPU30BaTh COCTAB, CTPOSCHUE, PU3NUECKHC
U XAMHWYCCKHE CBOWCTBA THUMUYHBIX TIPEACTABUTEICH PaA3TUYHBIX KJIACCOB
OpPraHUYECKUX BEIICCTB: aAJIKAHOB, MUKJIOATKAHOB, aJIKEHOB, aJIKaIUEHOB, aJIKMHOB,
apOMaTUYECKUAX YTJICBOJOPOJOB, CIMPTOB, AJNBJACTHIAOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTHIX W CIIOXHBIX DHUPOB, KUPOB, HUTPOCOSAMHEHWUN M aMWHOB,
aMUHOKHUCJIOT, O€NKOB, yIJIeBOMOB  (MOHO-, JM- W  TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSA3b  MEXKAY HHAMH  YPaBHCHHSIMHU
COOTBETCTBYIOINX XWMHYECKUX PEAKIUHA € WMCIOJb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMHUPOBAHHOCTh yMEHHS TOATBEPXKAATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHMOCTH PEAKITMOHHONW CTIOCOOHOCTHA OPTaHUYECKUX COCTMHECHHUHA OT
KPaTHOCTH W THTIA KOBAJICHTHOH CBSA3M (O- M -CBA3H ), B3AUMHOTO BJIUSHUAS aTOMOB
U TPy aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUYHUKH YTIIEBOIOPOHOTO
CBIpbA (He(Th, MPUPOIHBIN Ta3, YTOJIb), CIOCOOK €r0 IEPePadOTKH B MTPAKTHIECKOE
MPUMEHEHUE TIPOAYKTOB MEPEPabOTKH,
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c(hopMHUPOBAHHOCTh BJIQJACHHS CHUCTEMOH 3HAHHHM O C€CTECTBCHHO-HAYUYHBIX
METOJaX MO3HAHUA — HAOMIOACHUU, U3MEPEHUH, MOJACIUPOBAHUHU, SKCICPUMEHTE
(peaTbHOM M MBICJICHHOM ) M YMEHHS TIPUMEHSThH 3TH 3HAHUS

c(hOopMHUPOBAHHOCTH YMEHHSI MPUMEHATh OCHOBHBIE OTIEPAITUH MBICITUTEIIHHOM
NEATENbHOCTH — aHaJIM3 W CHHTE3, CpaBHEHME, O00O0OIIEHHE, CHCTEMAaTH3aIlHuIO,
BBISIBJICHUE NPUUUHHO-CJICICTBEHHBIX CBI3E€H — JJi1 U3YUEHUSA CBOWCTB BELIECTB U
XAMHAYECKUX PEAKIAM,

c(hOpMHUPOBAHHOCTh YMCHH: BBISBIIATH B3aMMOCBSI3b XUMHWUYECKAX 3HAHHUHA C
MOHATUSAMHU W TPEJCTABICHUSAMHA JPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB IS
00Jiee OCO3HAHHOTO TOHHMMAHUS CYIIHOCTA MaTEpPUAJIBHOTO €IUHCTBA MUPA,
UCIOIb30BaTh CUCTEMHBIE 3HAHUA MO OPraHUYECKON XUMHUHU AJisi OOBSICHEHUS U
MTPOTHO3UPOBAHUS ABJICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPOAY;

c(hOpMHUPOBAHHOCTH YMEHUHN: MPOBOAUTH PACUETHI IO XUMUIECKUM (hOpMyIIam
U YPaBHEHUSAM XHMHUECKHX PEAKIMi C HWCMOb30BaHUEM (DU3MUECCKUX BEITUUHUH
(Macca, 00bEM Ta30B, KOJMYECTBO BEINECTBA), XapPaKTEPHUIYIONIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl TO HAXOXKICHUIO XUMHUECKOW (POopMyIThI
BEILIECTBA MO W3BECTHHIM MACCOBBIM JOJIAM XUMHUUECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, MIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHIA: IPOTHO3UPOBATH, AHAIM3UPOBATh U OICHUBATH
C TMO3UIMH  SKOJIOTMUECKOW  O€30MacHOCTH  MOCJHEACTBUA  OBITOBOM M
MPOU3BOJICTBEHHOMN JAEATEIbHOCTH YEJIOBEKA, CBA3AHHOMW ¢ MepepabOTKOM BEIIECTB,
WCIOIb30BaTh MOJYYCHHbIE 3HAHUS JJIS IPUHATHS TPAMOTHBIX PElIeHUH mpodaeM
B CHUTyaIMAX, CBI3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOATEIIFHO TUITAHWPOBATH W TMPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (TIOlyUeHHEe W W3yUYE€HWE CBOWCTB OPTraHUYECKUX
BCILIECTB, KAUYECTBEHHBIC PEAKIMU YIJEBOJOPOJOB PA3IMYHbIX KIJIACCOB U
KHUCJIOPOJCOJICPKAIUX OPraHMYECKUX BEIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
33/1a4 1O PACIO3HABAHWIO OPTAaHMYECKUX BEIECTB) C COOJIONCHUEM TIPABHII
0e30nmacHoro OoOpallleHusd C BEIIECTBAMU M J1a0OpPAaTOPHBIM O0OPYAOBAHHEM,
dbopMynupoBaTh TI€Nb WCCACAOBAHUSA, TPEACTABIATh B pa3mudHON (opme
PE3YAbTAThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATHh UX IOCTOBEPHOCTD;

c(hOopMHPOBAHHOCTH YMCHHIA:

co0JII0AaTh MPaBUIA SKOJIOTHYECKH LEIECCO00PA3HOro MOBEICHUS B OBITY U
TPYAOBOH NEATENIBHOCTH B LIENSIX COXPAHEHHS CBOETO 3J0POBbA, OKPYKArOIIEH
MPUPOIHON CPEbl U JOCTUIKECHUS €€ YCTOWUUBOTO PA3BUTHS,

OCO3HABAaTh OMACHOCTb TOKCHYECKOTO JCHCTBUS HA JKUBBIE OPraHU3Mbl
ONPENCIIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbICH TTokazatens [1/J1K;

AHAJIM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUA OPraHWYECKUX BEILECTB B
MTPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUA COOTHOIIICHUS PUCK-TIOJIb3a;
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c(hOpMHUPOBAHHOCTh YMEHHWM: OCYIICCTBIIATH IICJICHAIIPABICHHBIA TOMCK
XUMHUYECKON MH(POPMAITIHN B PA3TUYHBIX MCTOUYHWKAX (HaydHas U ydeOHO-HAydHAS
JuTepaTypa, CpeacTBa MaccoBou napopmaimu, IHTEpHET M ApyTHE), KPUTHUCCKH
aHAJTU3MPOBATh XUMHYCCKYIO HH(OPMAITHIO, IepepadaTriBaTh €€ M MCIOJIB30BATh B
COOTBETCTBUM C TTOCTABJICHHON yUueOHOM 3aaueH.

11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHUS Kypca «OOImas M HeopraHudeckas
XUMHSA» OTPaXkKaroT:

c(hopMHUPOBAHHOCTh TPEJCTABIICHHH: O MAaTCPHAIBPHOM €IAWMHCTBE MHPA,
3aKOHOMEPHOCTAX M TMO3HABA€MOCTH SIBJICHHWI MNPHUPOJBI, O MECTEe U 3HAUCHUHU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ poJii B OOECIEUCHHUH YCTOHUYHUBOTO
Pa3BUTHSA, B PEIICHUU MPOOJIEM 3KOJOTHMUYECKOM, SHEPreTMUECKOM M IMHIIECBOM
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHWH HOBBIX MaTEepHaOB, HOBBIX
HWCTOYHHMKOB SHEPTHH, B OOECIEUECHUM PAIIMOHAJIBLHOTO MPHPOAONOIb30BAHUA, B
(hbopMUPOBAaHUH MHPOBO33PEHUS H OOIIEH KyJbTyphl 4YEIOBEKAa, a TaKkKe
3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0POBBIO M TMPUPOJHOM
cpene;

BJIaJICHUE  CHUCTEMOM  XHMHMUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIue MOHATHS — XUMHUUYECKHAM SJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
ANEKTPOHHAsA o0o0JIouka aTtoma, S-, P-, d-aToMHBIE OpOWTAINW, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS aToMa, TUOpUAM3alMsa aTOMHBIX OpOWTANICH, WOH,
MOJIEKyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAA, METAJUTMUECKas, BOJAOPOIHAsA),
KpUCTaJUIMYeCKas pelérka, XUMHUUYeCKas pPeakiusa, PpacTBOp, 3JICKTPOJIUTHI,
HESJICKTPOJIUTHI, AJEKTPOJUTHUECKAs JUCCOIMAIINSA, CTENEHb JAUCCOILMAIINH,
BOJOPOJHBIN TIOKa3aTeab, OKWUCIWUTEIb, BOCCTAHOBHTENb, TEIUIOBOH 3¢ deKT
XUMHYECKOM PEaKIMH, CKOPOCTh XUMHUUYECKOH PEaKINK, XUMHIECKOE PaBHOBECHE,
TEOPUHA W 3aKOHBI (TEOPHS SJICKTPOJIMTHUCCKONW TUCCOIHAITNH, TICPHOINICCKUI
3akoH /[.1. MeHnneneeBa, 3aK0OH COXPAHEHUSI MAcCChl BEIIECTB, 3aKOH COXPAHCHUA U
MPEBPAICHNS SHEPTUH MPH XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOAHCTBA COCTaBa
BCIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK
XUMWH, MAPOBO33PEHUECKHUE 3HAHMS, JIXKAIITUE B OCHOBE TIOHUMaHUS TPUUNHHOCTH
M CUCTEMHOCTH XMMHUYECKHX SABJICHUH, COBPEMEHHBIE MPEACTABICHHUSA O CTPOCHUH
BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIAPHOM W HAAMOJICKYJISPHOM YPOBHSX;
MPEJICTABICHUS O MEXaHM3MaX XMMHUYECKHUX PEeaKIui, TEPMOAMHAMHUUYCCKUX U
KMHETHUYECKMX 3aKOHOMEPHOCTAX HX MPOTEKAHUA, O XMMHUUYECKOM PaBHOBECHH,
pacTBOpax M JHCIEPCHBIX CHCTeMaX, (PaKTONOTrHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYCHUH U O€30MacHOM HCIMOJIb30BAHUH BAXKHEHIITNX HEOPraHUUYECKUX
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BCIIECTB B OBITY W MPAKTUUECKON MNEATENIBHOCTH YEJIOBEKA, OOIIMX HAyYHbBIX
MPUHIMUIIAX XUMUYECKOTO MMPOU3BOCTBA,

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBJIATH XapaKTEPHBIE MPU3HAKK TOHATHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATUA TPH
OMMCAHNU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILLCHUN,

c(hOpMHUPOBAHHOCTh YMEHHS HCIIONB30BaTh XUMUYECKYIO CHMBOJIAKY JUIS
coctaBicHus  (OpMYJ  BEIIECTB W  YPaBHEHWH  XUMWUYECKHX  PEaKIIHM,
cuctematnueckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTIACITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEACISITh BAJIGHTHOCTh W CTETICHb OKUCIICHUS
XUMUYECKUAX DJIEMCHTOB B COCIMHCHMSX, BHJI XUMHWYECKON CBS3M (KOBAJICHTHAS,
WOHHAS, METATMYECKas, BOJAOPOMHAS), THI KPUCTALIMYECKOH PEIIETKH
KOHKPETHOTO BEIIECTBA,

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BH/IAa XUMHUECKOW CBA3M W TUMA KPUCTAUIMUECKON PpEIIETKHA, OOMEHHBINA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00PA30BaHUS KOBAJICHTHOM CBS3H;

c(hOopMHUPOBAHHOCTH YMEHUH: KIIaCCH(UITUPOBATH. HEOPTAHMUYECKHE BEIESCTBA
M0 WX COCTABY, XUMHUYECCKHUE PEAKITUH TIO PA3TMIHBIM MPU3HAKAM (YHCTy B COCTaBY
pearupyronmMx BEIIECTB, TEIIOBOMY 3(PdekTy peaknnu, W3MEHECHUIO CTETICHEH
OKHCJICHHS JJIEMEHTOB, OOPAaTMMOCTH, YYaCTHIO KaTaju3aropa W JpyrHe),
CaMOCTOATEILHO BBHIOMPATh OCHOBAHUS W KPUTEPHH JUIS  KiIacCU(UKAIAH
M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIUH,

c(hOpMHUPOBAHHOCTH YMEHHSI PACKPBIBATH CMBICI TIEPHOIUIECCKOTO 3akoHa [l
H. MenaeneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIILYIO, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepHW30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XHMHWYECKHUX OJIEMEHTOB NEPBOTO—UYETBEPTOTO NEPUOIOB
[lepuoaudeckoit  CUCTEMBI J.A. Menpeneena, HCIIOJIb3Y S MOHATHA
«IHEPTETHUECKUE YPOBHWY, «IHEPTCTHUCCKHE TIOMYPOBHM», «S-, p-, d-aTOMHbBIE
opOuTaIn», «OCHOBHOEC W BO30YXKJIEHHOE SHEPreTHUECKUE COCTOSHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XMMHWYECKHUX 3JIEMEHTOB M KX
COCAMHEHUNW mno mnepuogam u rpynnam llepmommueckoi cucremsr [l U.
MenaeneeBa, BaJISCHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
3JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMCHHN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE  CBOMCTBA  BEIIECTB  PA3JIMUHBIX  KJIACCOB,  MOJATBEPKIATH
CYIIECTBOBAHUE TE€HETHUYECKOW CBA3M MEXKIY HEOPTraHUYECKUMHU BEIIECTBAMHU C
MOMOIIBI) YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIINH;
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c(hOpMHUPOBAHHOCTh YMEHHUS PaACKpPhIBaTh CYIIHOCTh. OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIIANA MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO Oananca
ATUX PEAKIUH; peakiuii MOHHOTO OOMEHa MYyTEM COCTaBJICHWUA WX TOJNHBIX H
COKpAlIEHHBIX  MOHHBIX  YPAaBHEHWUM,  PEaKUWHd  TUAPOJM3a,  pEeaKkUuu
KOMITJIEKCO0Opa3oBanms (Ha MPUMEPE THAPOKCOKOMITJIEKCOB ITMHKA U ATFOMUHUA);

c(hOpMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTCKAHUS
XUMUYECKUX PEAKIHi ¢ YU4ETOM WX HHEPTETUUECKAX XAPAKTEPUCTHK, XapaKTep
U3MCHEHHUS CKOPOCTH XHMHUECKOW PpEaKIWu B 3aBUCAMOCTH OT Pa3IMYHBIX
(hakTOPOB, a TaKKe XapakTep CMEMICHUS XUMUUYCCKOTO PABHOBECHS IO/ BIUSHACM
BHEITHUX Bo3AewcTBui (mpunmn Jle [1laTense);

c(hOpMHUPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIHH,
JeXKAIMKUe B OCHOBE NPOMBINIICHHOTO TOJIYUYEHUS CEPHOW KHCIOTHI, aMMHAKa,
oOmue Hay4yHbIC€ TPWHIIANBI XWMHUYECKUX MPOM3BOJCTB, IIEI€CO00pa3HOCTh
MPUMEHEHUST HEOPTAaHWYCCKUX BEIICCTB B MPOMBINUICHHOCTH W B OBITY C TOUYKH
3pEHUS COOTHOITICHUS PUCK-TIONB3a,;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWA O METOJAaX HAYYHOTO
MO3HAHWA SIBJICHWM TPUPOABI — HAOMIOMCHUE, W3MEPEHHE, MOJEIMPOBAHUE,
AKCIICPUMEHT (PEATbHBIN W MBICJICHHBIN ), UCTIOJIb3YEMbIX B €CTCCTBCHHBIX HAYKaX,
YMEHUS PUMEHSTH 3TH 3HAHUS TIPH YKCIICPUMEHTAILHOM HUCCIICTOBAHUH BEIICCTB
U id OOBACHCHHWS XUMHUYCCKUX SBJICHWH, HWMEIOMWX MECTO B TPHUPOJIE,
MPAKTHYECKOHN ACATEIIEHOCTH YEJIOBEKA U B TIOBCETHCBHON KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHWS BBHISBIISATH B3aMMOCBSI3b XMMHUUYCCKUX 3HAHUH C
MOHATUSAMU W TPEJCTABICHUSAMHA JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB IS
6oree 0OCO3HAHHOTO MMOHUMAHUS MAaTEPHATEHOTO STUHCTBA MUPA,;

c(hOpMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI. C HCIOIH30BAHUEM
MOHATHI «MaccoBasi JOJIS BEIIECTBA B PACTBOPEY» M «MOJISIPHAS KOHIICHTPAIHY,
MacChl BEIIECTBA WM 00BhEMA Ta3a MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
ui 00bEMY OJHOTO W3 yUYACTBYIOIIMX B PEAKITMH BEIMICCTB, TEIIOBOTO ddexTa
peakiuy;, 3HAUECHWUA BOJAOPOJHOTO TMOKA3aTeIsl PACTBOPOB KHUCIIOT M IIEIIOUEH C
WU3BECTHOM CTEMEHBIO JUCCONMANNANA, MacChl (00bEMa, KONIMYECTBA BENICCTBA)
MPOIYKTa PEAKIUHU, €CJIA OJHO M3 HMCXOJHBIX BEIIESCTB JAHO B BHUJE PacTBOpa C
OTNpeaCIEHHON MacCOBOM MOJIeH pacTBOPEHHOIO BEIECTBA WIIM JAaHO B H30BITKE
(MMEET MPUMECH ); IOJTH BBIXO/A MPOAYKTA PEaKINK;, O0BEMHBIX OTHOIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOATEIIFHO TUIAHWPOBATH W TMPOBOJUTH
XUMUYECKUH  OKCIEepUMEHT  (MIPOBEACHHWE  peaKkIuii  WOHHOTO  OOMEHa,
MOATBEPKIACHUE KAUECTBEHHOTO COCTAaBa HEOPTAHUUYECCKUX BEIIECCTB, OMPEICIICHHUE
CpeIbl PacTBOPOB BEIIECTB C IMOMOINBIO WHAWKATOPOB, W3YyUYCHWUE BIUSHUA
pasnuUHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOH  PEAKIMH, PEIICHUE
AKCTICPUMEHTAIBHBIX 3aad 1o Temam «Merammsly u  «Hemeramnsi») ¢
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cOOJIIOICHUEM MPaBWI O€30MACHOTO O0OpalieHusl ¢ BEUIECTBAMU U Ja0OPaTOPHBIM
obopyaoBanuem, GOPMYJIHPOBATH TENTh UCCIASAOBAHMS, IPEACTABIATH B PA3TAIHON
dopMe  pe3ynmbTaThl  AKCIIEPUMEHTA, AaHAM3UPOBATh MW OIEHUBATh  HX
JIOCTOBEPHOCTb;

c(hopMHUPOBAHHOCTH YMEHHMIA: COOIOAATh MPABHIIA TIOJIb30BAHUS XUMHYECCKOM
nmocyaoit W jabopaTopHbIM 00OpyAOBaHHMEM, OOpalllcHHsA C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSMU MO BBIMOJHEHUIO JA0OPAaTOPHBIX XUMHUUECKUX
OMBITOB, 3KOJIOTUYECKH 1EIECOO0PA3HOr0 TMOBEACHUS B OBITY W TPYAOBOM
JEATEIIbHOCTU B LIENAX COXPAHEHMS CBOETO 3/I0POBBSA, OKPYKAIOUIEH MPUPOIHON
CpeAbl M JIOCTUXKEHUA €€ YCTOHYMBOIO Ppa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCHUECKOTO JICUCTBUS HA KUBbIC OPraHU3Mbl OMPEACIEHHBIX HEOPraHUUYECKUX
BEIIECTB, MOHMMAs cMbIC nmokazarens [TJIK;

c(hOpMHUPOBAHHOCTh YMEHHWH. OCYIICCTBIIATH IIEJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(GOPMAITIH B PA3IMYHBIX MCTOUYHWKAX (HaydHas U ydeOHO-HAydHAS
JuTeparypa, CpeacTBa MaccoBou nHpopmaimu, IHTepHET 1 ApyTHE), KPUTHUCCKH
aHATM3UPOBATh XUMUUYECKYIO HH(pOpMAITHIO, iepepadaThiBaTh €€ W UCTIO30BaTh B
COOTBETCTBUM C TTOCTABJICHHON yUeOHOMH 3a/1aueH.
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YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUHEHUKA

» Xumus, 10 xkmacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.1., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O0miectBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuimonepHoe o0mecTBo «M3aarenscTBo
«IIpocsemenune»

» Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., Jlpo3no A A., JIlyaun B.B
nox peaakiyent Jiyanaa B.B., O0111ecTBO ¢ OrpaHHYE€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AktimonepHoe odiiecTBo «M3aarenbctBo «lIpocBemienune»

BeenureBapuant

METOANYECKHUE MATEPUAJIBI JIJI51 YUUTEJIA

Beemures Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepennn B,
Npoznos A.A., Jlyaun B.B.; noa penakumeit Jlyauna B.B., O0mectso ¢
OTPaHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY; AKInoHepHOE 00IIECTBO
«M3marenscrBo «lIpocsemenney

» Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., Jlpo3no A A., JIlyaun B.B
noj peaakiyent Jiyanna B.B., O61iecTBo ¢ orpaHUueHHON OTBETCTBEHHOCTHIO
«JIPODA»; AktimonepHoe odiiectBo «M3aarenbctBo «lIpocBerieHuey
Mertoanueckoe nocodue k yueoHukam B. B. Epemuna, H. E. Ky3pmenko, B. H.

Tepenuna u ap. «Xumus. YrinyOneHHbiil ypoBeuby. 10—11 knaccaanHbie

°

°

35






JIMCT KOPPEKTHPOBKH.
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Ipunoxenus.
Ipunoxenue 1. [Toypounoe minanuposanue 10 knacc.

Ipunoxenue 2. [Toypounoe mianuposanue 11 knacc.
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