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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpeIHETo o0Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUII K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEIbHON MPOrpaMMbl CPEIHEro
oOuiero obpaszoBaHus, MpeacTaBiIeHHbIX B denepalbHOM ToCyAapCTBEHHOM 00pa30BaTEIbHOM
cranaapte COO.

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
oOecrieunTh 0011€00Pa30BaATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ui aJaNnTaldd UX K OBICTPO MEHSIOLIUMCSI YCJIOBUSM J>KM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHu3alusx MpodecCHOHATBLHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMUS SBJISETCS OJJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TNpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
HMHTEPIPETAMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxeHusimu PIrOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZep KaHusl, Pe3yJIbTaTOB 00y4YeHHUsI U TPeOOBAHUH K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT MOJydeHHE
NPEICTaBICHUS O IIENAX, COJACpPKAHWUMU, OOIIeH cTpateruu OOy4eHUs, BOCHUTAHUSA U
pa3BUTHS O0YYAIOIIUXCS CPENICTBAMH NPEIMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast npeayCMaTpuBaeT  OINpeJelIeHuE:
IOPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIIEJOBATEIbHOCTH H3y4eHUs Yy4eOHOTO
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(bOpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIEHKH O0O0pa30BaTeIbHBIX
JOCTIDKEHUH 00yJaromuxcs B paMKax HTOTOBOHM arrecTtanud B (OpMe eIuHOTO
roCy/IapCTBEHHOTO SK3aMeHa 10 XUMUHU.

[Tporpamma asist yriyOIEHHOTO U3YUIEHUS] XUMUH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE COJepKaHKe, 00s3aTeabHOe I U3YUEeHUS
B paMKax OTAENbHBIX MOpoduiei, mpeaycMaTpuBaeT  pacmpeleieHue |
CTPYKTYPHUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COAEP)KATEIbHBIM JIMHUSAM/pa3/iesiaMm
Kypca;

e aéT MpUMEpPHOE paclpeieiieHne yIeOHOro BpEMEHH, PEKOMEHIYEMOTO JIJIsl U3Y4eHUS
OTJENIbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YEHHs Y4eOHOro Marepuana ¢
y4€TOM JIOTUKH MOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3CI;

e JaéT METONMYECKYI0 HMHTEPIPETANUIO IIeNiell W 3aJad H3Yy4eHHUs TIpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEINBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00IIero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICHCTBUH OOYYalOMmIETOCSI IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[To BcemM Ha3BaHHBIM TIO3WIUSIM B TPOTpaMMe [0 XUMHH TIPEAyCMOTpeHa

IPEEMCTBEHHOCTh C 00y4YeHHEM XUMHU Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHMUs.

[IporpaMMa MO XWMHUHM CIYXHT OPHEHTHPOM JUISI COCTABIICHHSI aBTOPCKHX pPaOOUYHMX
mporpaMM. 3a TpelelaMH  YCTaHOBJICHHOW TPOrpaMMOi 1O XUMHUHU  00s3aTelbHON
(MHBapuaHTHOW) COCTaBIISAIOIIENH COJepKaHUS Y4eOHOro rmnpeaMmera «XHUMHUS» OCTaércs
BO3MOXKHOCTh BBIOOpa €ro BapHMaTHBHOM COCTaBIAIOIIEH, KOTOpas OJDKHA OIpPENeNsThCS B
COOTBETCTBHUH C HAIPABICHUEM KOHKPETHOTO MPOGUIISt 00ydeHHUSI.



B coorBerctBUM ¢ KoHuentyaabHbiMM nojoxeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOT0 M yriay0aEHHOTO ypOBHEH B cucTemMe audpepeHInpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealM3allii0 IPEEeMCTBEHHOCTH C MOCIEAYIOIIMM 3TaloM IOJIy4eHHs XMMHUYECKOIro
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLHMIUIMH B By3aX M OpraHM3alusixX cpeHero npodeccuoHaibHoro oopasosanus. B aToii cBs3u
U3Y4YEHUE TIIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yIiIyOJieHuEe TEOpPeTHMUYECKOW M IPaKTUYECKOW MOJArOTOBKM OOYyYaroluXcs, BbIOpPaBIIMX
ornpenenéHHbId MpodmIb 00yueHHs, B TOM YUCIE ¢ NEPCHEKTHBON MOCIEAYIOMIETO MOTydIeHUs
XMMHUYECKOTro 00pa3oBaHus B OpraHu3anusax npodeccuonanbHoro oopasosanus. Hapsny ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa30BaTeIbHOW IPOTrpaMMbl CPEJHEro OOLIero oOpa3oBaHUs M3YyYEHHE HpPEaMeTa « XUMHS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAIILHOTO Pa3BUTUS 00y4aroIuXcs,
Ha (OPMUPOBAaHUE Y HUX OOIEHMHTEIIEKTyalbHbIX YMEHUI, YMEHUH pallMOHAIN3aLUU Y4eOHOTrO
Tpyara ©  O00OOHIEHHBIX CHOCOOOB  JIGATENBHOCTH, HWMEIOIUX  MEXKIUCIUILUTHHAPHBIH,
HaJIIPEIMETHBIN XapakTep.

«XUMHUS» Ha YpOBHE YIayONEHHOrO M3y4EHHUS BKJIIOYAET YIIyOJNEHHBIE KypCchl —
«Oprannueckas xumusi» U «O01mas 1 Heopranuueckas XuMus». [Ipu onpeneneHuu moaxoaoB K
0TOOpY M CTPYKTYpHOH OpraHM3allMd COJEp’KaHUs 3THUX KypCOB B IporpamMme Mo XMMHHU 3a
ocHoBy npuHATH nonoxenuss PI'OC COO o paznuuusx 06a30BOro u yriyOoiEHHOrO ypoBHEH
U3YYEHHUS MIpeIMETA.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUN U YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4YCHMs NpeAMeTa. DTa CUCTEeMa 3HaHWM IOJIydaeT OIpelesiEHHOE TEOpeTHYEeCcKoe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakTonoruueckoro mMarepuana. Tak, Ha yriayOJE€HHOM ypOBHE M3y4eHHMs IpeaMera obecrieyeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUN HAa OCHOBE PACLIMPEHMs U YIriyOJeHus NpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklhii, pacCMaTPpHUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b 0OBACHIETCS C
TOYKHM 3pEHUS] SHEPreTHUECKUX W3MEHEHHMH Npu e€ oO0pa3oBaHUMU U pa3pyLIEHUH, a TaKkKe C
TOYKHM 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOJIHSETCS
(GbopMUpPOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAX U AEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BEIECTB. B Kypce opraHM4eckoll XUMHHM IIPU PACCMOTPEHMM PEaKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHuE BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp’KaHUE KYypCOB XMMHMH YINIyOJEHHOTIO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapakTep JONOJHEHUH K o01el cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UUECKOTro
npoduisi 60JBIIIOe 3HAaYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOIeld XUMUU.
[lpy m3yueHuwm mnpeaMeTa B JAHHOM Cllydae akleHT OyaeT cielaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSCHUH BEILIECTB U IPYTOE.

B conepxaHum mpenMera Ui KJIacCOB XMMHUKO-OMOJIOTHYECKOTO MpPOoQuiis OONbIIMN
yaenbHBId Bec OyAeT HMMeTh oOpraHudeckas XuMHs. B 3ToM cioyyae mpenocTaBiisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak
OMOJOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpPUMEpPY, TaKue CTPYKTYpHbIE



KOMITOHEHTBI, KaK JUMHIbI, OCNKH, YIJIEeBObI, HYKJIECHHOBbIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IIXaHUS, TTHILEBAPEHHUSL.

B muane ¢opMupoBaHMs OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHNUS HayUYHbIX 3HAaHUM U3ydeHUE IpeaMeTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTeCTBEHHO-HayuUHBIE ITPEAMETHI,
«Matemaruka 1 nH(popMaTUKa» U «PyccKuil sI3bIK U JIUTEpaTypar.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUPOBAHHUE OCHOB HAyKH XHMHU Kak OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JeATENbHOCTH 4eJIOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toif 3agaun Ha yriyOlnEHHOM YpPOBHE M3YyYeHUS
npeaMeTa MpeAnoiaraeT peajln3aluio TakKuX 1eel, Kak:

e (opMupoBaHHE MPEICTABICHHUIA: O MAaTEPHAIHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y TI03HaBAa€MOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00ecleYeHUH YCTOMUMBOTO Pa3BUTHUSl YEIOBEUYECTBA: B PEILICHUU
npo0JeM 3KOJIOTMYECKOM, SHepreTM4yeckoil M NuIeBoi Oe30MacCHOCTH, B pPa3BUTHUU
MEIMIMHBI, CO3/IaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB SHEPruu, B
o0ecrnieueHnu paloHaIbHOIO IIPUPOJIOTIOIB30BaHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEIE;

® OCBOGHHME CUCTEMbl 3HAHHH, JEKallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMMHUH, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHUHU BELIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KMHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMsS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX cHUCTEMaX, 00 00LuX
Hay4YHBIX IPUHLUINIAX XUMHUYECKOIO IPOU3BO/ICTBA;

e (QopmupoBaHue y 00yYarOmMXCS OCO3HAHHOTO MOHMMAaHHSA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMH, 151 OOBACHEHHMS W NPOTHO3UPOBAHHUS SIBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEHN, TPOTHO3UPOBAHUS, AaHaJIW3a M OLUEHKH C IIO3ULUH DKOJIOTHYECKOU
0€30MacHOCTH MOCEACTBUNA OBITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTH YEIIOBEKA,
CBSI3aHHOW € XUMHYECKMM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIECTB;

e yriyOJeHHe TMpPEACTaBICHUH O HAyYHbIX METOJaX IO3HaHUs, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIECTB U 0OBACHEHUS XMMUYECKHX
ABJICHUM, MMEIOIMIMX MECTO B TNPUPOJE, B MPAKTUUYECKOH JESATENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu MEpBOOYEPEIHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIMX (PYHKIIHMA
[IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa30BaHUs NMPH HU3YYEHUH IpeaMeTa «XUMHUs» Ha
yrIyOoJIEHHOM ypOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAKKUE LIETTH U 33]]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH MPUPOJBI, YBAXKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TNPHUKIATHBIX HCCIEIOBAaHUI B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M TO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUS 00I[€UeTIOBEUECKUX [IEHHOCTEH;



® pa3BUTHE TMO3HABATECIIbHBIX HWHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKUX
crocoOHOCTeN o0ydarommxcs, (GOPMUPOBAHKE Y HHUX CO3HATEIHLHOTO OTHOIICHHUS K
CcaMO0OOpa3OBaHUI0O W HEMPEPHIBHOMY OOPAa30BaHHUIO KaK YCJIOBHIO YCIEIIHOMN
npoeCCHOHATHLHON M OOLIECTBEHHOW JESTEeIhHOCTH, OTBETCTBCHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

e (dopMupoBaHHE YMEHWI W HaBBIKOB Pa3yMHOTO IPHPOJOINOJIL30BAHMS, DPa3BHTHE
9KOJIOTUYECKON  KYJIbTyphl, = NpUOOpPETEHHE  OMbITa  OOLIECTBEHHO-IIOJIC3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OOmmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX U HM3YYCHUS XUMHHA Ha YIIyOJICHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HEZelo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAaJEHTHOU
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THIBI NepeKpbIBaHUA aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, ABOMHas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAxX
opranunyeckux euects. [lIoHsaTHe 0 cBOOOAHOM pajnuKaie, HykiIeo(puie u JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
Monexynsipapie u CTPYKTypHBIe (Qopmynbl. CTpyKTypHBIE (OPMYIBl pPa3IUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[Ipencrasnenue o kaccuuranuu opraHndeckux Bemiects. [lonsaTue o GyHKIMOHATBEHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaenuii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3LamMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha UX OCHOBE, OIBITHI O IPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOpPEHue),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupose. CriocoObl 1oyydeHus U IPUMEHEHNE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKII0AIKAHOB.

Ankensl. 'oMoiorudeckuit psii alKkeHoB, odmias ¢popmysa, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUU IPUCOCAUHEHMs, 3aMEIICHHUS B 0O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankaguensl.  Knmaccudukamms — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOECHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepu3zanusi CONpsSKEHHBIX TUEHOB.
Crioco6bI nostyyeHust 1 IPUMEHEHUE alIKaJHeHOB.



Anxunbl. 'oMonornyeckuii psia ankuHOB, o0mas (GopMyia, HOMEHKIATypa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHMHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, AUMEpPU3allu U TPUMEpHU3alluu, OoKuciaeHus. KucnoTHele cBOWCTBA alIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3omna. IlpeacraBienne 06 OpUEeHTHPYIOUIEM IEHCTBHH 3aMECTHTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HePTH: TEePEeroHKa, KPEKWHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
IPUMEHEHHE B TIPOMBIIIIEHHOCTH | B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MEnouyu. BzaumopelicTtBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [loHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHHSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHHs] BEIIECTB M MX IPEBpALEHUIN: H3Yy4YEHUE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajusi, B3aUMOJICHCTBHE alleTHJIeHa C aMMHAYHBIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
dusnueckue CBOWCTBA MNpeAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpoaHBIE CBSI3M MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMHU 3aMelIeHMs, Jerujiparalu,
OKHCIICHHS, B3aUMOJICHCTBHE C OPIraHWYECKUMHU U HEOpraHMYecKUMH Kucioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CNUPTHL. [leficTBHE ATaHONAa M METaHOJA HAa OPraHU3M YeJOBEKa.
CriocoObI ostyyeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaToMHBIE CHOUPTHI — OSTHIICHTIMKOIh W TIUIepuH. Du3nueckne W XUMHUYECKHE
CBOWCTBA: peakIMM 3aMelIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO S/pa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMydeHUS M HpUMEHEeHHe (eHoma.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYEeCcKue CBOMCTBA aJbJETMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMmeHkiarypa. du3nueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peaklus 3TepU(UKALUHN, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pamukana. OCoOOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
0 MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IIpenctaBurenu BBICHIMX KapOOHOBBIX KHUCIIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THIPOJIN3 B KACJION U IEJI0YHON Cpelie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a4 Kak coM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nojucaxapuabl). MoHocaxapuabl: IUIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Ae30Kcuprudo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUIOHOW TIpYyNI, CIMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiauBarone U
HEBOCCTaHaBJMBAlOLMe Aucaxapuiabl. ['maponus naucaxapunoB. HaxoxxneHnue B mpuponae u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: TMIPOJIM3, Ka4eCTBEHHAsl PEAKIUS C MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX MPEBPALEHUIl: pacTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE JTaHOJA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbjeruasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcunom meau(ll)), peaxkus rmunepruna
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa TaroKo3bl ¢ THapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmanaa ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KucnoTsl. CloXKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; MepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (U3HUECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TOM. CoM aJKUIaMMOHUS.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHME TPYII aTOMOB B MoOJjeKyje aHWwIMHA. OCOOEHHOCTH XMMHMYECKHX CBOWMCTB aHMJIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

Amunokucinotel. Homenknatypa wu  u3zomepus. OrthenbHble NPEICTABUTENIA  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, JACHATypauus, KaueCTBEHHBIC PEaKIUH Ha
Oenku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enIKoB B BOJIE, IeHATypauus OeKOB NP HAarpeBaHWUH, L[BETHbIC peaKlUM Ha OCNIKU, pelIeHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, IOJINMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, AIIEKTPONPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxnenue MonekynsipHoil (hopMysibl OpraHUuYeCKOro COEJMHEHHUS IT0 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIeCTBA Ha OCHOBE €ro XMMHYECKHMX CBONCTB MJIHM CIIOCOOOB MOJY4YEeHHS,
ONpeIeNeHUE AOJIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPH M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKanus, HaOJIIOJeHHe, M3MEpEHHE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexHONOrHs: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIMOHATILHOTO TUTAHHMSI, MOIOIIIUE CPEJICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3IEeKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaius XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
QJIGKTPOHOB TI0 aTOMHBIM OpOWTANIsAM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Menaeneesa.

Xumuyeckasi CBI3b. BUIbl XMMUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JUIMHA CBA3U. [10SpHOCTh, HAIIPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONIEKYISIpHBIE B3aUMOICUCTBUSL.

BasienTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTaHAbl. 3HAauYe€HHWE KOMIUIEKCHBIX coenuHeHud. [lonstue o
KOOPJIMHALIMOHHON XHUMUH.

BeniectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THUIBI KPUCTAUTMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mctuaubie pacTBOpsl. [IpeacTaBieHne 0 KOJTOM THBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCcTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HacelllleHHble W HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIHIECTB. TpHUBHAIbHBIC HAa3BAHUS
OT/IENIbHBIX MPEJICTAaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKoi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknusax. TeraoBsie 3QPEKTH XUMHUUECKUX peakiuii. TepMoXuMuyecKue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW PEaKIHH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
Y TeTEepOreHHbIe peakunu. Kartanus u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTHMbBIE peakluh. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XHMHYECKOTO paBHOBecHs. DaKTOpbI, BIUSIONINE HA TOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSA:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunuun Jle
[Tarensbe.



OnekrponuTtnueckas aucconuanus. CuipHble W ciadble  AIeKTpoiuThl. CTeneHb
nucconmanuu. Cpena BOIHBIX PacTBOPOB: KUCJIOTHAsl, HEUTpalibHAs, IienoyHas. BomopoaHsiit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeline OKUCIUTENH U
BOCCTaHOBUTENIH. MeTO/1 27IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
NEepOKCHUa BOJOpPOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIN KPHUCTAJUIMYECKUX PEIIETOK,
IOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpelesieHHe Cpelabl pacTBOPOB C  IOMOIIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCKHX 3ieMeHTtos [I.M.
MenpeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHWE CBOICTBA HEMETAJUIOB.
AJToTponusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuyenue, gusnyeckie U XMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TaioreHoB. [IpuMeHeHne rajJoreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbl U
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COEIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M ero coeaMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuasl (ocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®yiepeHsl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHe TpOCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAUHEHUI.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOIy4YeHHs, (PU3HUECKHEe M XUMHYECKHE
coiicTBa. Okcup kpemuusi(1V), kpeMHueBast KMcinoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue metamioB B [leproauueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000J04eK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



Obmas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, Gu3ndecKue M XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpymmsr [leproguueckoil cucTeMbl XUMHUYECKHX
AIIEMEHTOB. Maruuii W KajblMid: TMOJNydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE TPOCTHIX BEILECTB U X coequHeHM. JKECTKOCTh BOBI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMHHHUI: TIOJy4eHUE, (U3UYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMEOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue U1 XMMUYECKHE CBOMCTBA Xpoma U ero coeanHeHur. OKCHUIbl U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmmue
coeaunenus mapranua(ll), mapranma(lV), mapranna(V1) u mapraama(VIl). Ilepmanranar xanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeguHeHui. OKcuabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuii. [lonyuenne u npumeHenme
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIE CBOWCTBA OKCHUA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPALLCHHI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHHe cepsl, (Gocdopa, xenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIeKUMU «MeTamibl M CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEJIIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOYXHO HCIIOJIb30BAHUE BUJEOMATEPHUATIOB), B3aMMOJEHCTBHE LIMHKA U
JKese3a ¢ pacTBOpaMu KUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHue SKCIePUMEHTANBHBIX 33/1ad M0 TemaM «l'ajJoreHsn»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX CoeTUHEHU», «MeTaulbl TJIaBHBIX HOArPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MOYUYEHUs BaXKHEHIIINX
BElIECTB (Ha IMpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIE
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl u
ero rnocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumus M 300poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuna ucnonb3oBaHUA
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapgromepHble cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUs IPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHndecKrue 1 MUHEPAIbHBIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMuka. MaTepuaiibl
JUISL 371eKTpOHUKU. HaHOTEeXHOIO0THH.

Pacuérnbie 3a1aun.



Pacuérel: Macchl BemiecTBa WM 00BEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00bEMa, KOJTUYECTBA
BEILIECTBA) MPOAYKTOB PEAKLUM, €CIIM OJHO W3 BEUIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkiuu, €Cld OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OnpeAenEéHHON MacCOBOM JIOJE PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOMU
KOHIIGHTpAllUl BEILIECTBA B PAcTBOpPE, JOJU BbIXOJA IPOAYKTAa PEAKUHUU OT TEOPETHUYECKHU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xnacce ocyuiecTBIsSETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHSTUN, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBIE MOHATHUA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMsI, TIEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
3KCHEPUMEHT, MOJIENb, MOJEIUPOBAHHE.

®usnka: marepusi, MUKPOMHUP, MAKpOMHUp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKHI YPOBEHb, BEIIECTBO, TEJO0, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
WU3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTaboIM3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U IMOTOK HEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus:: XuMU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pUaJIOB, 3JIEKTPOHHAs! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero ooOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNCKOM IpakJaHCKON
UJICHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEICHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb UM  CIOCOOHOCTh  OOydaromuxcs
PYKOBOACTBOBATLCSA IMPUHATHIMU B OGH.IGCTBG npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBbI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTpaxaroT COPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YUYAIOMIUXCs B MPOLIECCE pealIn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT c(HOpMHUPOBAHHOCTH
OTbITA ITO3HABATEIbHON U MPAKTHUUECKON JEATEIIbHOCTH 00YYaroLIUXCsl B MPOLIECcCe pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

MNpEaACTaBJICHHUA O COLUMAJIBHBIX HOpMax W IIpaBUJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYruX
IpY aHaJIM3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHUMHU;

yYBa)KE€HHUsI K IpPOIlecCy TBOpUECTBA B OOJIACTH TEOPHHM U TMPAKTHUUYECKOT'O MPUIIOKEHUS
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX Ha6J'IIOI[CHI/II\/’I,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABAaTENIFHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEOYIONIEM AaHAaJN3e
UH(OPMALIUHU O TIEPEOBBIX JOCTHIKEHUAX COBPEMEHHOM 0TEUECTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'0 TIOBEJICHHUS;

CIOCOOHOCTH OICHUMBATh CUTyalluW, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, U
OPUHUMATh OCO3HAHHbBIE PELIEHUs, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHWE M IOCTYNKH CBOMX TOBAapuIlEd C MO3MLUI
HPABCTBCHHLIX U IIPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/10poBOTO M 0Oe30macHoro obpasza >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusi C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [EHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0e30IacHoro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOTros,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIE0BATEIbCKON JAEATENbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MpOo(deccuil pa3indHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOM TPACKTOPHUH OOpa30BaHMA,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I11e7IeCO00Pa3HOro OTHOILICHUS K MPUPOJE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHS TJI00ATBHOTO XapaKTepa HKOJIOTHYECKHUX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOI'O HENpPUATHS JNEHCTBUI, NPUHOCAIIMX BpPEJ OKpY’XKAaloUIell MpUpOJHOW cpere,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HUMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHUs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U
00I11eCTBEHHOM MPaKTHKH;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U 4YEJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny npobaeM COXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
00ecreyeHny yCIOBUM YCIIEITHOTO TPY/AA M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IEeJIBIO MOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax mnpodeccHnoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI 10 XHMHUHU Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUII (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

YHHUBEpCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasaTHBHBIC), oOecreunBaronye (HopMUpOBaHHE (PYHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXCs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHOM MTPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTYaJIM3MPOBATH MPOOJIEMY, paccMaTpuBaTh o€
BCECTOPOHHC;

ONpEACIATh LEIH JEATEIbHOCTH, 3ajaBas IapaMeTpPbl W KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

MCIIOJIb30BaTh IIPH OCBOCHHMHM 3HAHMHW MPHEMBI JIOTHUYECKOTO MBIIUICHHUS: BBIICIIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHI/II\/JI;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XUMHUH CHMBOJIUYECKHE (3HAKOBHIC)
MOJIeJIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MMO3HABATCJIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBLIC MOJCJIBHBIC IMPCACTABIICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIMpoOBaTh MENM H 3aJa4d  WCCICJAOBAHUS, HCIOJIL30BaTh IIOCTABIICHHBIC U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHHﬁ;

BIIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIATh 332 XOJIOM TIPOIlecca, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHUYECKOW MCCIIEOBATEIIbCKOM U MPOEKTHOM JeSTElIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB pEIIECHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoChl M TNPHUMEHATh PA3JIUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS UH(OPMAIMH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMO TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBATh UJIeH, (POPMYIUPOBATH CBOM MPEIOKCHUS OTHOCUTEIHHO BBIIOTHCHHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNIATh C MpE3EHTAlUeN pe3yabTaTOB IO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHAa MHEHHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIbHO IJIAaHUPOBAaTh U OCYIIECTBISATH CBOIO IMO3HABATEIbHYIO JESITENBbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIOCOO MX PEeLIeHHs C YYETOM IOJIyYE€HHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAaMOaHAJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBbI IO XMUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeTHEero oOIero oOpa3oBaHMs BKIIOYAIOT crieluduuecKkue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHUM, BUABI I€ATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAaKKe B pEabHBIX J>KU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHMM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIICHBI I10
roJiaM U3y4eHHs.



10 KJIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYCHHHM OPraHUYECKOM XHUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTICUCHHH YCTOMYHMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B OOECIECUYCHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOMHBIN CKEJIET,
byHKIIMOHAIbHAS TPYMIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
MU30MEpPbI, TOMOJIOTUYECKUN PsZ, TOMOJIOTH, YTJIEBOAOPOIbI, KHUCIOPOA- M a30TCOAEpIKallue
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoaunueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranuueckux BemectB A. M. byriepoBa, 3aKkoH CcOXpaHEHMsI MAacChl BEIIECTB, 3aKOH
COXpaHEHHMS U TPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTA U CHCTEMHOCTH XHMHUYECKHUX SIBICHUN; TIPEJICTaBICHHUS O MeXaHUu3Max
XUMHUYECKUX PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHM aTOMOB M TPYII aTOMOB B MoOJIeKyJaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuenTanTsl | u |l poma); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, MOJMyYeHUU ¥ 0€30MaCHOM MCIOJIB30BaHNU BAXKHEUIIINX OPraHUYEeCKHUX BEIIECTB B OBITY
U TPAKTUUYECKOW JIEATETbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUMNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMeEpE MPOU3BOACTBA METaHOIIA, TePepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITH XapaKTEPHbIE MPU3HAKH TIOHITHH, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU OMMCAHUHU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COECTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIH30BaTh XUMUUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYECKHX BEIIECTB;

COCTABJISITh YpaBHEHUS XUMHUYECKUX PEaKIUid ¢  PacCKpbIBaTb HMX  CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIMH  MOCPEACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHX pEaKIUW, peakIuil HWOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TIOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHMIA;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMU  HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpeeNEHHOMY KJIacCy/TpyIie COeUHEHUH, 1aBaTh UM
Ha3BaHU 10 cucteMarndeckoir HomeHkinarype (IUPAC) i nmpuBoIuTh TpUBHATIHHBIE HA3BAHUS
JUISE  OTAETBHBIX TIPEJCTaBUTENEH OpPraHWYeCKUX BEIIECTB (STWJICH, AalleTHIIEH, TOIYoI,
[JIMLEPUH, STUWICHIJINKONb, (eHon, Qopmanpaerua, ameTtanbleru], aleToH, MypaBbUHas
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CTE€APUHOBAs, OJICMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJUIMUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHHs OMPEACNATh BUJ XHUMUYECKOW CBS3M B OPraHUYECKHX
coeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);



c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiepoBa mis 0oOBbSICHEHHS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa H
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHMKJIOAJIIKAHOB, AJIKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOILUX
XUMHYECKHX PEAKIINI ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHWH OT KpAaTHOCTHU M THUIIA
KOBaJIEHTHOM CBSI3HU (0- U T-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAONIOJICEHWH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIC  OMNEPALMU  MBICIUTEIHLHOU
NEeSITeTbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, O00OOIIEHHE, CHUCTEMAaTH3aIMIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl M3yU€HUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
MPEJCTaBICHUSIMA JPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB s 0Oojee OCO3HAHHOIO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHHUM, HMEIOUINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHI: MTPOBOAMTH pPacyEThl MO XUMHUYECKUM QopMmylaMm U
YPaBHEHUSM XHMHUYECKUX DPEAKIMH C MCIOJb30BaHMEM (DU3MUECKMX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHUYECKON (hOpMyIbl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTU Ta3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTUUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATEIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIB30BaTh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TOJTy4e€HUE U N3yUYeHHE CBOMCTB OpraHNYEeCKHX BEIECTB, KAUECTBEHHBIE PEAKINH
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEPUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BelecTBaMHU M JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeNIb HMCCIEIOBaHUSA, NMPEACTABIATh B pa3IMyHON (Qopme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBUiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYIAOBOMU
JEATENIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370pOBbS, OKPYXAKOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECWCTBUS Ha JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPUMEHEHHS  OPraHWYEeCKUX  BEIIEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib3a;



c(OPMHPOBAHHOCTh YMEHMIA: OCYHIECTBISATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKOH
MHQOpPMALlUU B Pa3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeAcTBa
MaccoBoi HMH(popmauuu, VHTEpHET W [pyrue), KPUTUYECKH aHATU3UPOBATh XHMUYECKYIO
uHpOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C ITOCTABICHHOW y4eOHOM
3a/1a4en.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHudecKas XUMHD)
OTpaXkaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUIA: O MAaTepUAIIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HAaBAaCMOCTHU SIBJICHUM NPUPOIBI, O MECTE U 3HAYCHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOTO PAa3BHUTHUS, B PEIICHUH MPOOJIEM IKOJIOTHUECKOM,
SHEpPreTM4eckoil M MuIIeBOM 0e30macHOCTH, B Pa3BUTHUM MEIUMLMHBL, CO3JIaHHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHUPOTHON CPEE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, T'MOpHIM3aLis
aTOMHBIX OpOWTaneil, MOH, MOJEKYyJa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIbLHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, MOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIECKTPOJIMTHI, HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMsA, CTENeHb JAMCCOLUAlMM, BOJOPOJIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMUYECKON
peakuMy, XHMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBl (TEOpUs 3SJIEKTPOJUTHUYECKOU
auccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpPAaHEHHS MacChbl BEIIECTB,
3aKOH COXPAHEHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIUME B OCHOBE IOHUMAaHMs NPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
VMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpPOBHSX; IIPEACTaBICHHMS O MEXAaHU3Max
XUMHUYECKHX pEeaKklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUsA, O XHMMHUYECKOM DPABHOBECHH, pacTBOpaXx M  JHUCIHEPCHBIX  CHCTEMAax;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
O0LIMX HAayYHBIX IPUHIUIAX XUMHUYECKOTrO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATUH, yCTaHABIUBATb
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJMKY JJIS COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEIMHEHMSX, BHJI XUMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCMMOCTb CBOICTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEGHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHMIO CTEleHEeH OKHCICHHUS DJEMEHTOB,



00paTUMOCTH, YYacCTHMIO KaTaju3aTopa U JApPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATH CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpaeneeBa, UCOIb3Yys MOHATUS «IHEPreTUYECKHE YPOBHH», «QHEPIe€THUYECKUE TOITYPOBHH,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
COEQMHEHMH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremsl 1. 1. MenaeneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEXy HEOPTraHMYECKMMU BEIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX Peakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPONIN3A; PeaKkIuil KOMILIEKCOOoOpa3oBaHMs (Ha MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuui ¢ y4€TOM MX DSHEPreTUYECKHUX XapAKTEPUCTHK, XapakTep H3MEHEHUS CKOPOCTH
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI 110]] BIUSHUEM BHEIIHUX Bo3nencTuil (nmpuniui Jle llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PEAKIINH, JIeKAIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTD BJIA/IEHUSI CUCTEMON 3HaHUI O METOJax HAyYHOI'O MO3HAHUS SBJICHUMN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPUMEHSATh TH 3HaHUS NpHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M JUIsl OOBSCHEHUS XUMHUYECKHX SIBJICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IPEAMETOB Ui 0ojiee OCO3HAaHHOIO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacuy€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM 00bEMY OJHOTO U3 YHYAaCTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(ppeKTa peaklnu; 3Ha4eHNs BOJOPOJHOrO MOKa3aTels paCTBOPOB KUCIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOAHBIX BEUIECTB JJAHO B BHJIE PACTBOPA C ONPEAEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); J0JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
AKCIIEPUMEHT (TIPOBE/IEHNE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BEILIECTB C ITOMOILBI UHIAUKATOPOB,
U3Y4YE€HUE BIUSHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1Mo TemaM «Metamib» 1 «HemeTamiby) ¢ coOMOIeHEM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAoOBaHUEM, (HOPMYIHPOBATH



LeNb  MCCIENOBAaHUsA, TMPEACTABIATh B pa3IUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUU: COOTIOATh MpaBUia MOJIH30BAHKUSI XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
MOBe/IeHNUs B OBITY M TPYIOBOM [EATENbHOCTH B IENAX COXPAHEHUS CBOETO 30pPOBbBS,
OKpYXKArolIe NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
ONAaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3aJa4en.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipakrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
Pasznea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
L1 crpoonmn oprammeesax costumenh A, M. 5 buGanorexa LIOK
Byrneposa https://m.edsoo.ru/d69df650
Htoro no pazneny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIE YrIIeBOAOPOIABI — AJKAHBI, 5 bubnuorexa [JOK
LUKJIOAIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnoreka [JOK
AJIKaUEHb], aJTKHHBI https://m.eds00.ru/d69df650
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8 Egg;?ﬁ;i&igﬁﬁl 4694650
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U X 4 bubnnoreka [JOK
nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 BH6H_HOTCKa 0K
https://m.edso0.ru/d69df650
Hroro mo pazmeny 35
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
bubnuorex K
31 Crinprst. Geron 1 ! it etso0 ruideadss0
32 xetom Kaptonommie kncron, Crommme 2 ) uGanorexa IOK
https://m.edsoo0.ru/d69df650
s¢upsl. XKupsl
bubmuorexa [JOK
33 s o L s im edso0.nd60E50
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Hroro no pazueny 41

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12 1 2 Egggl;llcr)rr][eelijasgorllf/ 4694650
Hroro no pazgeny 12
Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA
51 BricokOoMOIEKYIISIpHBIE COCTUHEHUS 6 1 bubmorexa [IOK
https://m.edso0.ru/d69df650
Wroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 3 6 ‘



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoHn Bubmorexa [IOK
1.1 u [lepuonueckas cucTeMa XUMHUYECKUX 9 ]
https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 KHMHYECKHE PeaK UK 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3znen 2. Heopranuueckasi Xummusi
bubmuorexa [JOK
2.1 Hewmeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHN3Hb
31 Metoabl TO3HaHUS B XUMUU. XUMHUSI U 9 bu6mmoreka [IOK
' JKHA3HD https://m.edsoo.ru/2dd57f24
Htoro no pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 102 4 8

[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






