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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma 1o XMMUU Ha YpOBHE CpeaHero obmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoii @enepanuuny, TpeboBaHUN K
pe3yibTaTaM OCBOCHHS (elnepanbHOi 00pa3oBaTeNbHON MporpaMMbl cpeanero obdmiero oopaszoBanus(D@OIL
COO), mpexacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM oOpaszoBarenbHoM ctanaapre COO, c yu€rom
Konnenuuu npernonaBanust yaeOHOro npenMmera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanun, peaiu3yrOIMINX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX MOJOKeHHH «CTpaTteruu
pasButus BocnuTanus B Poccuiickoit @enepanuu Ha nepuona 10 2025 rona» (Pacnopsbkenue IlpaBurenscTa
P® o1 29.05. 2015 Ne 996 - p.).

XuMUs HA YPOBHE YriyOIEHHOTO M3yYeHHS 3aHMMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYIHOTO
oOpazoBanusi  ywamuxcs 10-11  kmaccoB. M3yuenme  mpeamera, peanu3yeMoe B YCIOBHSX
maddepeHnpoBaHHOrO, MPOGWIBHOTO OOY4eHHs, NpHU3BaHO OOeCTeunTh O00IEe00pa3oBaTeNbHYI0 U
OOMIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHHUKOB INKOJBI, HEOOXOAMMYIO JUIsl aJanTaldd WX K OBICTpO
MEHSIOIAMCSL YCIIOBUSIM JKU3HHM B COIIMyME, a TakKXKe JUIsl TPOJOJDKEHHs OOyYeHHs B OpPraHU3aIUsIX
npoheccHOHATFHOTO 00pa30BaHus, B KOTOPBIX XUMUS SBJISIETCS OJHOM U3 TPUOPUTETHBIX TUCIIUILIHH.

B mporpamMMe mo XWMuM HazHaueHHE TpeaMeTa «XHUMUs TOJIydaeT MOJIPOOHYI0 WHTEPIpPETAIHIO B
COOTBETCTBUU ¢ ocHoBomojaramomumu nonoxeHusmu ®I'OC COO o B3auMooOyCIOBIEHHOCTH LEJEH,
COJIepKaHUs, PE3yNbTaTOB OOy4eHHs W TPeOOBaHUI K YPOBHIO IOATOTOBKH BBHITYCKHHKOB. CBHIIETEIHCTBOM
TOMY SIBIISTFOTCSI CIICIYIOIIIME BBITIOJTHSAEMBIE IIPOTPAMMOH 110 XUMHUH (D YHKIIHU:

¢ UH(OPMAIIMOHHO-METOAUYECKAs, peannu3alus KOTopoil obecreunBaeT MoJydeHHe MPeICTaBICHUS O
LHensiX, CcoAepKaHuM, oOmed crparerud OOydyeHHUs, BOCHUTAHHMS M DPa3BUTHS OOy4aOUIUXCS
CpeACTBaMU TpeIMeTa, N3y4aeMOro B paMKaX KOHKPETHOTO PO QUL

® OpraHM3alMOHHO-IUTAHUPYIOIAsi,  KOTOpas  MpeayCMaTpUBAeT  ONpEJCTCHHe:  MPHHIIUIIOB
CTPYKTYpPUPOBaHUS U MOCIEA0BAaTEIbHOCTH H3y4eHMs] y4eOHOro Mmarepuaina, KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX €0 XapaKTEePUCTHK; MOIX0A0B K (POPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS
U OLIEHKH 00pa30BaTeIbHBIX NOCTH)KEHHM 00YydalolIUXCsi B paMKaxX MTOTOBOHM aTTecTalluu B Gopme
€IMHOTO rOCYAAPCTBEHHOT'O 3K3aMEHa 10 XUMUH.

IIporpamma i yriryO€HHOTO U3Y4E€HUS] XUMHHU:

e YCTaHABJIMBACT HMHBAPHAHTHOE NPEAMETHOE COJEp)KaHue, 00s3aTelbHOE Ul H3Y4eHMs] B paMKax
OTIENBHBIX Mpo¢uieH, MperycMaTpUBaeT paclpelesieHue U CTPYKTYpHUpOBaHHE €ro Io Kiaccaw,
OCHOBHBIM COJI€pKaTeNIbHbIM JINHUSM/pa3jiesiaM Kypca;

e aéT NpPUMEpPHOE paclpesielieHue y4eOHOro BPEMEHHU, PEKOMEHYEeMOro Ul W3Yy4eHMs OTAEIbHbIX
TEeM;

e [pe/ylaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh M3Y4€HHUs y4eOHOro MmaTepuaga ¢ y4éTOM JIOTMKU
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€il;

® aéT METOJIMYECKYI0O MHTEpIpPETAIMIO 1ieNieil U 3a7ay n3ydyeHus IpeaMeTa Ha yriIlyOJEHHOM YPOBHE C
y4€TOM COBpPEMEHHBIX IPUOPUTETOB B CHUCTEME CpejHero oOIiero oOpa3oBaHUs, COAEP)KaTEIbHON
XapaKTepUCTUKU IUIAHUPYEMBIX PE3ylIbTaTOB OCBOEHHMS OCHOBHOM 00pa30BaTENbHONW MpPOTpaMMbl
cpeaHero ooduiero oopa3oBaHusl (JMUYHOCTHBIX, METAlpPEIMETHBIX, MPEIMETHBIX), a TAKKEe ¢ yU4ETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABaTEIbHBIX JEUCTBUI O0OYdYaroLIerocst 1Mo OCBOECHHUIO COJEpXKaHUA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IPOrpaMMe MO XMMHUU MPEAYCMOTpEHa MPEEeMCTBEHHOCTh ¢ 00y4eHHEM
XMMUHU Ha ypOBHE OCHOBHOTO 0OIero oopa3oBaHusi. 3a MpesielaMu YCTaHOBJIEHHOM MPOrpaMMoil O XUMHH
00s3aTesIbHOM  (MHBAapUAHTHOM) COCTaBISIOIIEH coJepkaHUd ydyeOHOro mnpeamera «XUMHA» oOcTaéres
BO3MO’KHOCTh BBIOOpA €ro BapHMAaTHBHOW COCTABIIAIOLIECH, KOTOpas JOJKHA ONpPENeNAThCS B COOTBETCTBHH C
HampaBJIeHUEM KOHKPETHOTO NMpoduiast 00yueHus..

B cootBercTBHU ¢ KOHUENTYanbHBIMU noJiokeHUs MU PI'OC COO o Ha3HaYeHUH IpeaMeToB 0a30BOTO U
yriyOonéHHOro ypoBHEH B cucreMe aug@epeHIMpoBaHHOr0 OOy4YeHHs Ha YpPOBHE CpeIHEero ooOIero
o0pa3oBaHUs XMMHSA Ha YpPOBHE YIIyONEHHOrO M3Y4EHHUs HAINpaBleH Ha peaju3alMio MPEeeMCTBEHHOCTH C



MOCIEAYIONUM  ATAllOM TIOJIYYEHHUS XHMHUYECKOro 0O0pa3oBaHMS B paMKaX M3Y4YeHHUS CHEIHMAIbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYECKHX IAMCLUUIUIMH B By3aX M OPraHU3alUAX CPEIHEro Mpo(ecCHOHATBLHOTO
oOpazoBanusi. B »3Toif cBsA3M wu3ydeHue mnpeaMera «XUMUS» OPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha
pacmpeHue H yriIyOJeHHe TEOPETHMUYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaIOIIMXCS, BBIOpPABIINX
onpenenéHHbId Mpopuib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTYYEHUS! XUMUYECKOTO
o0Opa3oBaHus B OpraHu3anisax mnpogeccuoHaabHoro odpasosanus. Hapsiny ¢ atum, B cBete Tpedoanuit @I'OC
COO k muraHupyeMbIM pe3yibTaTaM OCBOEHHs (heaepalibHON 00pa30oBaTEeIbHOM MPOrpaMMbl CPETHETO OOIIEro
oOpa3oBaHusl HM3y4yeHUE NpeaMera «XHMHsS» OPHEHTUPOBAHO TAaKXKe HA pEIIeHHE 3a/1a4 BOCIHTAHUS U
COLIMAIBHOTO pa3BHUTHUS oOydaromuxcs, Ha GOPMUPOBAHUE Yy HUX OOIIEMHTEIUICKTYalbHBIX YMEHUM, YMEHUI
panroHaTU3aIK YIeOHOTO Tpyia M 0000MIEHHBIX CITOCOO0B NESITEIBHOCTH, UMEIOIINUX MEXAUCIUILTHHAPHBIH,
HAJIPEIMETHBIN XapaKkTep.

CocraBnsiommmMu peMeTa «XUMHS» HAa YPOBHE YIIyONEHHOTO W3YUEHHs SIBIISIOTCS YTiyOJIEHHBIC
Kypchl — «Opraanyeckas xuMus» U «OOmas u HeopraHmdeckas XuMus». [Ipu onpeneneHuN MOIXOJ0B K
0TOOPY M CTPYKTYPHOW OpraHU3aIMH COJECPKAHUS ITUX KYPCOB B IMPOTPaMME 10 XUMHH 32 OCHOBY TPUHSTHI
nosoxenuss PI'OC COO o paznmuuusx 6a30BOTO U YIITyOIEHHOTO YPOBHEH N3YUCHHS TIPEIMETA.

OcHoBy conepxkanusi KypcoB «Oprannueckas Xumus» U «O01ast 1 HeopraHu4YecKasi XMMHUs COCTaBIISET
COBOKYITHOCTH MPEIMETHBIX 3HAaHUH W YMEHUi, OTHOCSAIINXCA K 0a30BOMY YPOBHIO M3y4eHHS INpenMeTa. JTa
CHUCTeMa 3HAHUM MOJIydaeT OIpenelEHHOE TEOPETUYECKOEe JOTOJHEHHE, MO3BOJISIONIEe OCO3HAHHO OCBOUTH
CYIIECTBEHHO O0JibIIMi 00BEM (akToIOoruyeckoro marepuana. Tak, Ha yriIyOJE€HHOM YpPOBHE H3yueHUS
npenMera obecriedeHa BO3MOKHOCTh 3HAYUTEIBLHOIO YBEIHMUEHUsI 00bEMa 3HAHUN O XUMUYECKUX JIEMEHTax U
CBOMCTBaX MX COEIMHEHUN Ha OCHOBE pACIIMpEHHs] W YriIyOJieHus NpeACTaBlI€HUN O CTPOEHUM BEIIEeCTBa,
XAMUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKINil, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUECKOM
KAHETHKH W TEPMOJMHAMUKHU. V3yueHre meprnoandeckoro 3akoHa M [lepnomudeckoil CHCTEMbl XUMHUYECKUX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX IMPEACTABICHHUSIX O CTPOEHHH aroMma.
XuMuyeckasi CBs3b OOBSICHSIETCS C TOYKHM 3PEHHUS SHEPreTHUeCKUX H3MEHEeHUuN npu e€ oOpa3oBaHUM U
paspylIeHH, a TaKKe ¢ TOUKH 3pEHUs MEXaHU3MOB €€ oO0pa3oBaHud. 3yueHne TUIIOB peakuuii JOMOTHAETCS
(dbopMHUpOBaHHEM MPEACTABICHUI 00 MEKTPOXUMUYECKUX IMPOIIEccax U 3JIEKTPOIM3E PACIUIaBOB U PACTBOPOB
BemecTB. B Kypce oOpraHM4ecKkol XUMHUM TIPH PACCMOTPEHHHM PEAKIIMOHHONW CHOCOOHOCTH COEAMHEHUMN
yaensiercsi oco0oe BHUMaHHE BompocaM 00 3JIEeKTpOHHBIX 3(ddekTax, 0 B3aUMHOM BIIMSHUU aTOMOB B
MOJIEKYJIaX U MeXaHU3Max peaKiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEepKaHUE KYPCOB XMMHH YIIyOJIEHHOTO YPOBHS H3y4YCHHS Ui
KJIACCOB OMNpeen€HHOr0 npoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep IOMOJIHEHUH K oOmiei
CUCTEME IpPEIMETHBIX 3HAHUU) OKa3bIBAIOT BIIMSHUE CMEXHBbIE NpeaMeThl. Tak, Hampumep, B COJEp>KaHUU
npeaMeTa JUisl KIIAaCCOB XMMUKO-(pHu3ndeckoro nmpoduist 60Jbi10e 3HaueHne OyIyT UMETh 3JI€MEHThl Y4eOHOTOo
Matepuana o obuieit xumun. [Ipu u3ydeHun npeaMera B TaHHOM CIIy4dae aKIeHT OyAeT clejaH Ha OOIIHOCTb
METO/IOB TO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (U3HKE: aTOMHO-MOJICKYISIpHAs TEopus
(MonexkynsipHast Teopust B (DU3HMKE), 3aKOHBI COXPAHEHHUS MACChl U DSHEPruu, 3aKOHBl TEPMOJIUHAMUKH,
AIIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B 10 e Bpems B cojaep)kaHMU TMpeAMETa Uil KJIaCCOB XMMHKO-OHOJIOTHYECKOTO Mpoduis OombInid
yIeNbHBIA Bec OyJeT MMeTh OpraHudeckasl Xumus. B aToM cityyae mpenocTaBiseTcsi BO3MOXKHOCTB Ui Oosee
OOCTOSITENILHOTO PAacCMOTPEHHUS XMMMUYECKOM OpraHM3aluy KJIETKH KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTaB
KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIH/IbI, OEIKH, YTI€BO/Ibl, HYKJICHHOBBIE
KACIOTBl M Jpyrue. Ilpu 3ToM 3HaHUS O cocTaBe M CBOMCTBAaxX MpeACTaBUTENEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEILIECTB CIY)KaT OCHOBOM JJISi M3Y4YEHHs CYIIHOCTH IpOLEccOB (POTOCHHTE3a, JIbIXaHU,
MUILEBAPEHUS.

B niane ¢popmupoBaHus OCHOB HayYHOI'O MUPOBO33PEHHSI, OCBOCHHUS OOIICHAYYHBIX METOA0OB MMO3HAHUS
U OMbITa MPAKTUYECKOTO NPUMEHEHHs HAyYHBIX 3HAaHMM H3yueHHe mnpenMmeTa «XHMHS» Ha YriyOnEHHOM
YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBA3AX C y4EOHBIMM MpEIMETaMH, BXOJSAIIUMHU B COCTAaB MPEIMETHBIX
oOmacteit «EcTecTBeHHO-HayuHble NpeAMeThl», «Marematuka W uHpopMmaTuka» U «Pycckuil s3bIK U
JUTEpaTypay.



[Ipu wu3ydyenuu yuebHOTO mpeamera «XHUMHUsS» Ha YriayOJIEHHOM YpOBHE TaKkKe, KaKk Ha YpPOBHE
OCHOBHOTO W CpeaHero oodmiero oodpasoBanusi (Ha 0a30BOM YpOBHE), 3ajaueii NEPBOCTENIEHHONW 3HAYMMOCTHU
aBnsieTcss (OPMUPOBAHME OCHOB HAYKHM XMMHMH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHMSA, MPAKTHUECKOU
JEATENbHOCTH 4YelOBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOWM KyIbTypbl. Pemienue s5Tol 3agaud Ha
yrIyONnEéHHOM ypOBHE M3Y4EHHUS IPEAMETa MPEANoaraeT pean3aluio TaKuX MeJe, Kak:

dbopMHpOBaHHE TMPEACTABICHUI: O MAaTepUATBLHOM CIMHCTBE MHUpPA, 3aKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBJICHHI MPUPOJIBI, O MECT€ XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ Beaylleu
poJi B 00ECTIICUEHUH YCTOMYMBOTO PA3BUTHS YETOBEUYECTBA: B PEIICHUM MPOOJIEM IKOJIOTHUYECKOM,
SHEPreTUYECKOW M MUIIEBON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JAHMU HOBBIX MaTepHUAJIOB,
HOBBIX HCTOYHHKOB DJHEPrud, B OOCECHEYEHUH PAIMOHAIBHOTO MIPHUPOJONOIH30BAHMS, B
(GbOpMHpPOBaHHH MHPOBO33pEHHUS W OOMmIEH KYJIBTYphl UEIOBEKa, a TakKe OKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U IIPUPOTHOU CPE/IE;

OCBOCHHE CUCTEMbI 3HAHHUM, JIEKAIUX B OCHOBE XMMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa: (YHIAMEHTAIbHBIX TIOHSTHUH, 3aKOHOB U TEOPHH XUMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHHM BEIIECTBA HAa Pa3HbIX YPOBHAX — ATOMHOM, HOHHO-MOJICKYJISIPHOM,
HaJIMOJICKYJISIPHOM, O TEPMOJUHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUs
XUMHUYECKUX PEAKIUNA, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOPAX U JAMCIEPCHBIX CHCTEMaX, 00 OOIIuX
Hay4HBIX MPUHIIAIIAX XUMUYIECKOTO MPOU3BO/ICTBA;

dbopmupoBaHre y OOYYaOMIMXCS OCO3HAHHOTO TOHHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHWK 1711 OOBSCHEHMsI KIIOYEBBIX HJEH W TPOOJIEeM COBPEMEHHOW XWUMHUH, IS
OOBSCHEHUS ¥ TIPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIUX €CTeCTBEHHO-HAYIHYIO TIPUPOY; TPAMOTHOTO
pereHuss TpoOJieM, CBSI3aHHBIX C XWMHEHW, TPOTHO3WPOBAHUS, AaHAINW3a W OIEHKU C TO3UIIHHA
9KOJIOTUUYECKOU 0€30MaCHOCTH MOCIEACTBUI OBITOBOM M MPOU3BOACTBEHHOM JEATEIHHOCTH YEIOBEKA,
CBSI3aHHOM C XUMHUYECKHM ITPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TTepepabOTKOMN BEIECTB;

yIIIyOJIeHHe TPEACTABICHUN O HAaydHBIX METOJaX ITO3HAHHS, HEOOXOTUMBIX UIsl MPUOOPETCHUS
YMEHUW OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHCHUS] XUMUYCCKUX SBIICHUM, UMEIOIUX MECTO B
NpUPOJE, B MPAKTUYECKOU IEATEIIbHOCTH U MTOBCETHEBHOM KU3HHU.

B nnane peanuzanuu nepBooyYepeIHBIX BOCIIUTATENBHBIX U Pa3BUBAIOLIUX (DYHKIUI 1IEIOCTHON CHCTEMBI
cpenHero ooOmiero o0pa3oBaHUs MPU M3YYEHHH TMpeaMeTa «XUMHUA» Ha YriayOJaEHHOM YpOBHE 0cC00YHO

AKTYaJIbHOCTb an06peTa}0T TaKuUC OCJIN U 3aJa4i, KaK:

BOCITUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBIICHUH MPUPOIbI, YBAKEHUS K MPOLIECCY TBOPUECTBA
B 00J1aCTH TEOPETUUYECKHUX M MPHUKIAJHBIX UCCIEAOBAaHUM B XUMHU, GOPMUPOBAHUE MUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMK K O0YYSHHIO U MIO3HAHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHUS OOIIeUeI0BEUYECKUX IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, MHTEUIEKTYAIbHBIX M  TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs, (opMHpoBaHME Yy HHX CO3HATEJIBHOTO OTHOIICHHS K CaMOOOPa3OBaHHUIO H
HEMpPephIBHOMY OOpa30BaHHIO KaK YCIOBHUIO YCHENIHONW MpodeccHoHaNIbHOM U OO0IIeCTBEHHOM
JeSITeNIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM 00Opase
KU3HU;

dbopMHUpOBaHHE YMEHHI U HABBIKOB Pa3yMHOTO MPHUPOJOMNOIB30BaHUS, PA3BUTHE HKOJIOTHUYECKOM
KYJIBTYpBI, IPUOOpPETEHHE OTIBITA OOIIECTBEHHO-TIOJIE3HOM SKOJIOTMUECKOM AeATeIhHOCTH.

OOmiee ymMcao 4yacoB, MPETYCMOTPEHHBIX A M3YyYEHUs XUMHUHU Ha YIIIyOJEHHOM YPOBHE CpEIHEro
obmiero oopazoBanus, cocraiser 204 yacos: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102
yaca (3 yaca B HEZEIIO).

BoBpems npoBeeHHs YpOKOB HCHOIb3YETCS BOCIIMTATEIbHBIN MOTEHIMAT 00pa30BaTeIbHOTO Mpolecca,
3akperieHHbli B BocnurarensHoi nporpamme OI'BOY «Hosoockosbckass COLI ¢ YUOID»



COJEP)KAHUE OBYYEHUASA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[Ipenmer W 3Ha4YeHHWE OPraHUYECKOM XHMHHM, IPEJICTaBICHHE O MHOTOOOpPa3HH OPraHMYECKUX
COCIMHECHU.

DJNEeKTPOHHOE CTPOEHHE aroMma yYriepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSIHUS. BaneHTHbIe
BO3MOXHOCTH aToMa yriepoja. XUMHYECKas CBsI3b B OPraHUYECKUX COEAMHEHUAX. Tumbl rudpuauzanuu
aTOMHBIX opOuTajneil yriepoma. MexaHW3MBl 00pa30BaHHMA KOBAJIECHTHOH CBA3M (OOMEHHBIM W JIOHOPHO-
aKIEenTOpHBIN). THITBI TIepEeKpPhIBaHMS aTOMHBIX OpOWTaNeid, 6- M 7-cBs3u. OOUHApHAs, JABOWHAS M TpOHHas
cBsi3b. CriocoObl pa3pbiBa CBs3€H B MOJIEKYJIaxX OpraHudeckux BemlecTB. [loHsTHE O CBOOOIHOM paauKaie,
HyKJeoduie u snexTpoue.

Teopus cTpoeHMsT OpraHMyeckux coenvHeHuii A.M. byrinepoBa M COBpEMEHHBIE INPEICTABICHUS O
CTPYKTYpe MOJIEKYJ. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COECUHEHUH. MOJIeKylIIpHbIE U CTPYKTYpHbBIE
dbopmynsl. CTpykTypHBIE (GOPMYIBI Pa3IMUHBIX BUJIOB: pa3BEpHyTas, COKpaliéHHas, ckeneTHas. M3omepus.
Bunel mzomepuun: CTpyKTypHas, NMPOCTPAHCTBEHHAs. DJEKTPOHHBbIE 3((EKTHl B MOJEKyJaX OpPraHUYEeCKHX
cOoeIMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN 3P (EKThI).

[IpencraBnenne o kinaccuuKauu OpraHUYEcKUX BemecTB. [IoHATHE O (QYHKIHMOHAIBHOM TpymIe.
I'omonorus. ['omomnoruueckue psapl. CuctemMaTudeckas HoOMeHKIIarypa opranndeckux coeauaenuit (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTIENIbHBIX IPEICTaBUTEIIEH.

OcoOeHHOCTH U KiTaccu(UKalMs OpraHu4YecKuX peakiuid. OKUCIUTENTbHO-BOCCTAHOBUTENbHbIE PEaKIUN
B OPraHNY€CKO XUMUMU.

OKCIIepUMEHTANIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBpAICHUN: O3HAKOMJIEHHE ¢ oOpa3uamu
OPraHMYECKUX BEUIECTB U MATEPUAIAMU HA UX OCHOBE, OIBITHI 110 NIPEBPAILECHNI0 OPIraHUYECKUX BEUIECTB IIPU
HarpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHME W TOpPEHHE), KOHCTPYMPOBAHME MOJENECH MOJIEKyad OpraHMYecKHX
BEIIECTB.

YrieBoaopoabl.

Anxanpl. ['oMosloru4ecKuil ps akaHoB, o0mas ¢hopmysa, HOMEHKJIATYpa U U30MEpHs. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ alKaHOB, SP°-rHOPHIM3AlUsA aTOMHBIX OpOMTaseil yriaepoaa, G-CBS3b.
Pu3nyecKre CBOMCTBA AIKAHOB.

XMMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIMH 3aMEICHHUs, U30MEPH3aIiH, JCTUAPUPOBAHUS, [TUKIU3AIUH,
MUPOJIN3a, KPEKUHTra, TopeHus. [IpeacTapiienne o MexaHu3Me PEaKIUi paIuKaIbHOTO 3aMeICHHS.

Haxoxpaenue B ipupojie. CriocoObl OJydeHHUS U MPUMEHEHUE aTKaHOB.

uknoankanel. O0mas GpopMyia, HOMEHKIATypa ¥ u3oMepus. OCOOCHHOCTH CTPOCHHUS M XUMHYCCKUX
CBOMCTB MalbIX (IMKJIOMpPOIAH, MUKJIOOYTaH) U OOBIYHBIX (IUKIIOMEHTAH, IHMKJIOTeKCaH) IUKIOAIKaHOB.
CriocoObl MosTyueHus: ¥ IPUMEHEHHUE [IUKIOANIKAHOB.

Ankensl. ['omonorumyeckuii psin ankeHoB, oOmas Qopmymna, HOMEHKIATypa. OIJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKEHOB, SP’-rMOpHMAM3alUs aTOMHBIX OpOUTanell yriepoja, G- U T-
cBsi3u. CTpyKTypHas U reomeTpuyeckas (Iuc-TpaHc-) nzomepus.. uznyeckue CBOMCTBa allKeHOB. XUMHUECKUE
CBOICTBA: peakluu MPUCOCIWHEHHS, 3aMElIeHUS B O-TOJIOKEHHUE TpPU JBOWHOM CBSI3M, MOJUMEPH3ALUU U
okucnenus. I[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peaklMy Ha JABOWHYIO CBs3b. CIOCOOBI MONYYECHHS H
MIPUMEHEHHE AKEHOB.

Anxanuensl. Krnaccubukanus —ankagadeHOB (CONMPSHKEHHBIC, HW30JUPOBAHHBIC, KVMYIUPOBAHHbLE).
Oco0OeHHOCTH JJIEKTPOHHOTO CTPOCHUS M XHUMHYECKUX CBOWCTB CONPSOKEHHBIX nOueHOB, 1,2- u 1,4-
npucoenuHenue. [lonumepusanus conpspkEHHBIX TMeHOB. CrocoObl MOTYUYeHHs ¥ PUMEHEHHE alKaUeHOB.

Ankunbl. ['oMonorudeckuii psj aaKuHOB, 001Iast popMmysa, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYNl aJIKHHOB, SP-THOpHIM3alus aTOMHBIX OpOuTanel yriepoja.
Ou3nyecKkue CBOWCTBA QJIKMHOB. XHMHUYECKHE CBOMCTBA: pEAKIMM MPUCOCAWHEHUS, ITUMEpPU3AlUUd U
TpUMEpHU3AINH, OKHUCIEHUsA. KHCIOTHBIE CBOHCTBA AalKWHOB, HMEIOMIMX KOHIIEBYID TPOWHYIO CBS3b.
KauecTBeHHBIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyYeHUS U IPUMEHEHUE alTKUHOB.



ApomaTHueckue yrieBoaoponabl (apensl). ['oMonormueckuit psn apeHoB, obmas  (opmyina,
HOMEHKJIATypa U HU30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYINbI OeH3oia. Puznueckue
CBOMCTBA apeHOB. XMMHMYECKHE CBOWCTBA OCH30JIa M €ro TOMOJIOTOB: PEaKIUH 3aMeIleHUs B OCH30JIbHOM
KOJIbLIE M YIJCBOJOPOJHOM paJMKaje, pEaKIUH MNPUCOCTUHEHHUS, OKHCICHHE TOMOJIOTOB OeH307a.
[IpencraBnenne 00 OPUEHTUPYIOIIEM JIEHCTBHM 3aMeCTUTENICH B OEH30JIbHOM KOJIbIIE HAa TPUMEpe aNKHIbHBIX
panuKanoB, KapOOKCHJIbHOW, THAPOKCHIBHON, aMHUHO- M HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB crupona. [lomumepuszamus crtuposa. CnocoObl TOIY4eHHs] UM NPUMEHEHHE
apOMaTUYECKHUX YIJIEBOJOPOJIOB.

[pupomusiit ra3. Ilonyrasle HedTsnbie Ta3el. Hedthr m e€ mpoucxoxnenue. KameHHBI yroiab u
OpOAyKTHl ero mepepabotrku. CnocoObl TiepepaObOTKM He(PTHU: TeperoHka, KPEeKHHT (TepMHUYECKHUH,
KaTaJIUTUYECKUui), pupopMuHI, nupoiu3. IlpoaykTsl mnepepaboTku HedTH, HUX NPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJA0POIOB.

DNEKTPOHHOE CTPOEHHE TaJIOTEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu 3aMelnieHusi rajoreHa Ha
TUAPOKCOTPYIILY, HUTPOTPYIIy, IUAHOTPYIIY, aMUHOIpyniy. /eficTBue Ha rajJoreHnpon3BOJHbIE BOJHOTO U
CIIUPTOBOTO pacTBOpa MIENOYM. B3anMoneicTBHE IUragoreHalKaHOB C MarHueM M LOUHKOM. [loHsThe o
METaJJIOOPraHUYECKUX COEAUMHEHUSIX. Vcnoap30BaHue raloreHIIPOrU3BOIHBIX YIJIEBOJIOPOJOB B OBITY, TEXHUKE
Y IIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBpAlllEHUI: n3yuyeHue (Hu3nuecKux CBOMCTB
YII€BOAOPOJOB  (pacTBOPUMOCTH), KAUE€CTBEHHBIX  pEakUui  YrJIeBOAOPOJOB  PA3IMYHBIX  KIJIACCOB
(oOecrBeurBaHre OPOMHOMN MM MOJHOM BOJIBI, pacTBOpA MEpMaHTraHaTa Kaius, B3aMMOIEHCTBUE alleTUJIeHa C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHApyKeHHE yriepoaa H BOJOpPOJIA B
OpraHMYECKUX BEIEeCTBAX, IMOJIyYeHUE ATHJIEHA M HM3Y4Y€HHE €ro CBONCTB, O3HAKOMJICHHE C KOJUIEKLIHSIMHU
«Hedtp» 1 «Yroapy, ¢ 00pa3uaMu miacTMace, KaydykoB M pe3UHbI, MOJECIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOA0OB
Y TaJIOr€HIIPOU3BOIHBIX YTJIIEBOIOPOJIOB.

Kuciopoacoaep:kamue opranudeckue coeJuHeHNs.

IIpenensHble OgHOAaTOMHBIE CHUPTHL. CTpoeHHE MoJIeKyad (Ha @puMepe MeETaHojJa M 3TaHoJa).
I'omonoruueckuii psam, obmas dhopmyna, U3oMepusi, HOMEHKIATypa U kiaccudukanus. duznueckue cBocTBa
IpEJeNbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBs3M MEXAYy MOJEKYJIaMU CIMPTOB. XHMHUYECKHE
CBOMCTBA: pEAaKLUMU 3aMEIlEHUs, JeruJpaTalluy, OKHCICHMs, B3aUMOJAEHCTBHE C OPraHMYECKUMU U
HEOpraHM4ecKuMHu Kuciaotamu. KadecTBeHHas peakuus Ha OJHOATOMHbIE chUpThl. JlelcTBHE 3TaHOoJIA U

MeTaHoJIa Ha OpraHu3M 4enoBeka. CrocoObl MOMydeHUs U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIATypa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMUYECKUX CBOICTB.

MHoroaToMHble CHUPTHI — ITUICHTIIUKOb U TIUIepuH. Ou3nyeckue U XMMUYECKUE CBOMCTBA: PeaKINU
3aMelleHus], B3aUMOJCHCTBHE C OPraHUYECKUMHU U HEOPraHMYEeCKUMH KUCJIOTaMH, KaUeCTBEHHAs peakius Ha
MHOTOaTOMHbIe crupThl. [IpencraBieHne o MexaHu3Me peakiuii HykieouibHOrO 3amenienus. JleiictBue Ha
opranusM yesjoBeka. CrocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHEe MOJEKYJbl, B3aUMHOE BIIMSHUE THIPOKCOTPYIIBI U OeH30JbHOTO siapa. dusndeckue
cBoiictBa (Qenona. OcoOEHHOCTH XHMMHUYECKUX CBOWCTB (eHosa. KadecTBeHHbIE peakuud Ha (PEHOI.
Tokcuunocts heHona. CriocoOb! nostydeHus U npumMeHenue gpenosa. deHonapopmanbaeruiHas cMoia.

KapOoHuIbHBIE COEIMHEHUSI — albJETUbl U KETOHbI. DJIEKTPOHHOE CTPOEHHE KapOOHWJIBHOW TpyIIIbI.
I'omonoruueckue psabl adbJerHI0B U KETOHOB, 00mas ¢Gopmyna, U3oMepus U HOMeHKIaTypa. dusndeckue
CBOJCTBA aJIbJETUIOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJbACTUIOB M KETOHOB: PEAaKLUU NPUCOCIUHECHHUS.
OxucneHue anpAerujioB, KauyeCTBEHHbIE peakiuu Ha anbjeruipl. CrnocoObl MOJydeHHs W TNpUMEHEHHE
QJIBJIETUJIOB Y KETOHOB.

OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ KapOOHOBBIX
KUCIOT. M3omepust u HoMeHknatypa. Puzndeckue CBOWCTBA OJJHOOCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KUCIIOT.
BopopoaHbie cBA3M MeXy MOJIEKyJaMH KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA: KMCIOTHBIE CBOWCTBA,
peakuus HTepu]UKALNU, pEeakIMM C Y4acTUEM YIJIIeBOJOPOJHOro paaukaiga. OCOOEHHOCTH CBOMCTB
MypaBbMHON KHUCIOTHI. [IoHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3dupax. MHoroobpazue



KapOOHOBBIX KHUCIOT. (OCOOCHHOCTH CBOWCTB HENpPEICTbHBIX W apPOMATUYECKUX KapOOHOBBIX KHUCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCHKAPOOHOBBIX KHUCIOT. IIpenctaBuTeny BBICIIMX KapOOHOBBIX KHCIIOT!
CTeapHHOBAs, MAIbMUTHHOBAs, OJICMHOBAS, JUHONEEAs, NUHONEH08Ads KUCIOTHL. CrocoObl TOJIy4eHHUs H
IIPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunsle 3¢upsl. 'omonoruueckuit psa, obmas dhopmyna, n3oMepusi 1 HOMEHKIaTypa. Puznyeckue u
XMMHUYECKUE CBOMCTBA: THAPOJIN3 B KUCIIOW U LIEIOYHOH Cpele.

XKupsl. Ctpoenue, puzndyeckrue 1 XUMUYECKHE CBOMCTBA KUPOB: THIPOJIN3 B KMCION U LIEIIOYHOM Cpee.
OCoOEeHHOCTH CBOWCTB JKUPOB, COJIEPIKAIIUX OCTATKU HETIPEIEIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpoe.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHUE.

OOmiast xapakrepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, M- W TOJUCAXapuJIbl).
MoHocaxapuasl: TIIIOKO3a, (pyKTo3a, rajakroza, pubo3a, ne3okcuprbo3a. @Du3nuecKkue CBOWCTBA H
HaxoXkaeHue B npupoje. PorocuHTe3. XUMHUUECKHE CBOMCTBA TJIIOKO3bI: PEaKIUU C yYaCTUEM CIHMPTOBBIX U
aJbJIETUIHON TPYII, CIHUPTOBOE M MOJIOUHOKHCIIOE OposkeHue. [IpuMeHeHue TIIoKo3bl, €€ 3HaueHUe B
KU3HEJESITENIbHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U JlakTo3a. BoccraHaBnuBaromue u
HEBOCCTaHaBIMBaWIKe aucaxapuisl. ['maponus mnucaxapunoB. HaxoxneHue B mpupoie M INPUMEHEHHUE.
[Tonucaxapuapl: Kpaxman, INIMKOreH U nemtono3a. CTpoeHne MakpoMOJIeKysl KpaxMmaia, IJIMKOTeHa H
nesurono3sl. GU3nYecKkue CBOKWCTBA KpaxMalla M ILEJUIIOJI03bl. XMMHUYECKHE CBOMCTBA Kpaxmaia: I'MJIpoJin3,
KayecTBEHHasl peakuust ¢ HoaoM. XHMUYECKHe CBOMCTBA UEIUIIOIO03bl: THAPOJIN3, MOdydeHue 3(upoB
1esuTos036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTANIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HX MPEBpallleHUH: pacTBOPUMOCTb pPa3IMYHBIX
CHUPTOB B BOJE, B3aUMOJIEHCTBHE STaHOJA C HATPUEM, OKHCIEHHE OSTUJIOBOTO CHHpPTAa B albAEruj Ha
packal€HHOM MeEIHOM MPOBOJIOKE, OKHUCIEHHWE JTUJIOBOTO CIHUpPTa JUXpOMATOM Kajus (BO3MOKHO

WCIIOJIb30BAHNE  BHJICOMATEPHAIIOB), KAYEeCTBEHHBIC pEakIUd Ha  ajdbJeruabl  (C  THAPOKCHIOM
muammuHcepeopa(l) n ruapokcumpom menu(ll)), peaknusa raunepuHa ¢ ruapokcunom menu(ll), xumuyeckue
CBOWCTBAa pPacTBOpa YKCYCHOH KHCJOTBI, B3aMMOJCHCTBHE pacTBOpa IIOKO3bl ¢ ruapokcuaom wmemu(ll),
B3aMMO/ICHCTBHE KpaxMaia ¢ HOJO0M, pelIeHHe SKCIePUMEHTAIBHBIX 3a/1ad 1m0 TeMaM «CHHpTBHl U (QEeHOIIBD»,
«Kap6oHoBbie KucI0Thl. CII0KHBIC A(DUPBI».

A30TcoaepKalue OPraHndecKue coeTHHEeHUsl.

AMHHBI — OpraHMYeCKHe IPOM3BOJHBIC ammuaka. Kiaccupukanus aMuHOB: anupaTHYECKHE U
apoMaTUYecKue; NEepBUYHbIC, BTOPHUYHBICE M TpeTHuHbie. CTpoeHHe MOJeKyl, oOmias ¢opmyna, U30MepHs,
HOMEHKJIaTypa U (U3UYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA alM()aTHUECKUX aMHHOB: OCHOBHBIC CBOWCTBA,
ATKWJIMPOBAHKE, B3aUMOICHCTBUE IEPBHYHBIX aMUHOB C a30TUCTOH Kuca0TOW. CONM aKUIaMMOHUSI.

AHWIMH — TPEICTaBUTENIb aMHUHOB apomarndeckoro psga. CrpoeHuwe aHWIMHA. B3anmMHOE BIUsHHE
IpyII aTOMOB B MOJIeKyJie aHiIuHA. OCOOCHHOCTH XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIC peakiuy Ha
anwinH. CrnocoObl TONy4YeHHs W TpuUMeHeHue anudaTudyeckux amuHoB. [lonmydenuwe aHWIMHA U3
HUTPOOECH30JIa.

AmuHOKkuCIOTH. HomeHkiatypa u u3omepus. OTAENbHBIC MPEICTABUTEIH 0-aMUHOKUCIIOT: TJIMIUH,
anaHnH. DU3MYECKUE CBONCTBA AMHUHOKUCIOT. XMMHUYECKHE CBOIMCTBA aMHHOKHUCIOT KakK amM(pOTEPHBIX
OpPraHUYeCKUX COCIMHCHHM, PeaKusi TOJIMKOHICHCAIMU, 00pa30BaHHE IENTHIHOW CBs3U. buojormueckoe
3HaYeHUE aMHUHOKHUCIOT. CHHTE3 U TUPOIN3 METTUIOB.

benku xak mnpupomneie nonuMmepbl. [lepBuyHas, BTOpUYHAS W TPETHUYHAS CTPYKTypa OEIKOB.
XuUMHYECKHE CBOMCTBA OENKOB: THAPOIIN3, JCHATYPALlUs, KAYECTBEHHBIE PEAKIINH Ha OCIKU.

OKCIIepUMEHTANIbHBIE METOIbl M3YUYEHHs BEIIECTB M WX NPEBpAICHH: pacTBOpeHHE OEIKOB B BOJIE,

JieHaTypanus OeJIKOB MPHU HAarpeBaHUM, IIBETHbIE PEAKIUU Ha OEJNKH, pelIeHHE HKCIEPUMEHTANbHBIX 331a4 MO
TeMaM «A30TcoAepKallie OPraHNYECKUE COEUHEHN» U «Pacrio3HaBaHUE OPraHNYECKUX COETUHEHUID.
BricokomosieKkyIsIpHbIe COeTHHEHMS.
OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISPHBIX COECIMHEHUI: MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3B€HO, CTENEHb MOJMMEPU3ALMU, CPEeIHAs MOJIeKylsipHas Macca. (OCHOBHBIE METOJBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPHU3ALUs U TOJIMKOHIEHCAIHSL.



[Tonmumepubie MaTepuaisl. [ImacTmacces! (MONMUATHIICH, TOJUIPOTHIICH, TOJUBUHIIXIOPHU, TOTUCTUPOIL,
MOJIMMETUIIMETAaKPHUJIIAT, IOJMKApOOHATHI, MOJUATWICHTEpedTanaT). Y TUIN3alKs U epepaboTKa IIacTHKA.

DOnacToMephl: HATypaJIbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIH, XJIOPOIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HarypanbHble (XJIOMOK, IIEPCTh, IIENK), HUCKYCCTBEHHBIE (BHCKO3a, AllE€TaTHOE BOJIOKHO),
CHUHTETUYECKHUE (KAaIIPOH U JIABCAH).

[Momumepsr  cnenmanbHOTO  Ha3HaueHWs  (TeJIOH, KeBlap, AJIEKTPONPOBOJSIIME  TOJHUMEPHI,
OnopasnaraemMble TIOJIUMEPBHI).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYCHHUs BEIIECTB M UX IPEBPALICHUI: O3HAKOMJIEHHE ¢ oOpa3uamu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, PEIIEHNE 3KCIIEPUMEHTANIbHBIX 3a7a4 10 TEME
«Pacro3HaBaHue m1acTMacc ¥ BOJIOKOHY.

Pacuémnule 3adauu.

Haxoxnenne MOJeKymsspHOW (OPMYITBI OPTraHWYECKOTO COEAMHEHHS M0 MAcCOBBIM JOJISIM DJIEMEHTOB,
BXOJIIIMX B €r0 COCTaB, HAaXOXJICHHE MOJEKYISIPHOW (OPMYIIBI OPraHMYECKOTO COEJIWHEHHs] MO Macce
(00BEMY) MpOAYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB peakUuu W/Win
WCXOJIHBIX BEIECTB, YCTAaHOBIICHHE CTPYKTYPHOW (HOPMYNBI OpPTraHMYECKOTO BEUIeCTBA HAa OCHOBE €ro
XAMUYECKAX CBOWCTB WJIM CHOCOOOB TIOMYyYeHHSs, OIpEeSIeHHE JOJM BBIXOJA TPOIYKTAa PEAKIHUU OT
TEOPETUYECKH BO3MOMKHOTO.

Mesicnpeomemuvie cessu.

Peanusanus MexXnpeaMEeTHBIX CBI3€l NPU N3YYEHUU OpraHn4yeckor xumuu B 10 kiiacce oCymecTBisIeTCs
4yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M MOHSATHN, MPUHATHIX B OTICIBHBIX
MpeIMeTax eCTECTBEHHO-HAayYHOTO IHMKIIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUSA. SBIIEHUE, HAyYHBIH (akT, TUIOTE3a, TEOPUsl, 3aKOH, aHAIIN3,
CHHTE3, KIaccuuKalys, HabI0AeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOAEINPOBAHUE.

@Duszuxa: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, YHEPT€TUYECKUN YPOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHO€ COCTOSHHE BEIIECTBA, (PM3UYECKUE BEIWYMHBI, €JUHUIBI U3MEPEHUs, CKOPOCTb,
SHEprus, Macca.

buonoeus: xnetka, opranusM, sKocucTeMa, onocdepa, MeTadoInM3M, HACIEeICTBEHHOCTh, aBTOTPO(MHBIN 1
reTepoTpodHbI THUI NUTaHUs, OpoxkeHHe, (POTOCHHTE3, JIbIXaHUE, OENKU, YIJIEBObI, )KUPbI, HYKICHHOBBIC
KUCIIOTBI, (PEPMEHTHI.

l'eozcpachus: none3Hble UCKONIAEMbI€E, TOILIMBO.

Texnonoeus: NUILEBbIE IPOJYKThI, OCHOBBI PAllMOHAIILHOTO NMUTAHUS, MOIOLINE CPEICTBA, MaTepHaIIbl U3
HCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.



11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMUMHHU.

AtoMm. CocTaB aTOMHBIX sijiep. XUMHUYeCKUid 31eMeHT. M3otombl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
aTOMOB, KBAaHTOBBIEC YHWCJIA. DHEPreTHYECKHE YPOBHH W MOAYPOBHU. ATOMHBIC opOurtamu. Knaccuduxarms
XAMUYECKUX DJIEMEHTOB (S-, P-, O-, f-amemenTtsl). Pacmpenenenue 37eKTPOHOB IO aTOMHBIM OPOUTAISM.
DONeKTpOHHbIE KOH(HUTypalldd AaTOMOB JJIEMEHTOB IE€PBOTO—YETBEPTOTO TMEPHOJOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, YJICKTPOHHBIC KOH(UTYPAIIUU HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuoauueckuii 3akoH u [leproauueckas cuctema xumuueckux anemenros .M. MenneneeBa. Cas3b
MEPUOJINYECKOr0 3akoHa W IleproanMyecKkoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUen
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX
U CJIOKHBIX BELECTB 10 IpyIaM U nepuoaam. 3HaueHue rnepuoauieckoro 3akona /.M. Menaeneesa.

Xumudeckass CBA3b. BHIbI XMMHYSCKOM CBS3M. KOBAJICHTHAs, MOHHAs, METaluTMuecKkas. MexaHW3MEBI
o0pa30oBaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIM W JOHOPHO-AKIENTOPHBIA. OHEpPruss W JJIUHA CBSI3H.
[TonmapHOCTh, HANPABICHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW cBs3U. KpartHbie cBsizu. BomopomHas cBs3b.
MexMoNeKyJISIpHbIE B3aUMOJEHCTBUS.

BanieHTHOCTP M BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b ASJIEKTPOHHOW CTPYKTYpPBI MOJIEKYT C HUX
TEOMETPUUECKUM CTpOeHHEM (Ha TPUMEPE COSAMHEHHI 2JIEMEHTOB BTOPOTO TMIEPUOIA).

[IpencraBinenne o KOMIUIEKCHBIX coeauHeHusx. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBaTelb,
JIMTaHibl. 3HaY€HUE KOMIUIEKCHBIX cOeTMHEeHUH. [loHATHE 0 KOOPIUHAIIMOHHON XUMUHU.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHMSL. THIBI KPUCTAIIMYECKUX PEHIETOK (CTPYKTYP)
U CBOMCTBA BEIIECTB.

[lonarne o mucnepcHbix cucremax. MctunHele pactBopsl. IIpeacraBieHne O KOJUIOMIHBIX PACTBOpax.
CriocoObl  BBIp@KEHHSI KOHIIGHTpAIlMd pAacTBOPOB: MaccoBas [OJII BEIIECTBA B PacTBOPE, MOJISIpHAS
KOHIEeHTpalus. HackIeHHbIe ¥ HEHACBIILIEHHBIE paCTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanus m HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. [pHUBHAIbHBIC HAa3BaHUS OTAEIBHBIX
MpEJICTAaBUTEIEH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakiuii B HEOPraHWYECKONW W OPraHWYeCKON XMUMHHU. 3aKOH COXPaHCHH
MacChl BEIIECTB; 3aKOH COXPAaHEHUS M MPEBPAICHUS SHEPTUU ITPH XUMHUECKUX peakusiX. TertoBbie 3PpPeKTh
XUMUUYECKUX peakiuil. TepMOXUMHUYECKUE YpaBHEHHUS.

CKOpOCTh XMMHUYECKOW peakiuu, e 3aBUCHMOCTb OT pa3iudHbIX (akTopoB. ['OMoreHHsie u
reTeporeHHbIe peakunu. Karaius u katajau3aTopsl.

OOpatumbie 1 HEOOpAaTUMBIE PEaKIIMU. XUMUYECKOe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS.
@DakTOpbl, BIMSIONIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS: TeMIEpaTypa, /1aBJI€HUE W KOHIICHTpallUU
BEIIIECTB, y4acTBYIOIKX B peakuuu. [Ipunuun Jle [larense.

DnekrponuTHieckas aucconuarus. CuimbHbIe B ciaadbie AmekTposuThl. Crenenp muccormanuu. Cpena
BOJIHBIX PACTBOPOB: KUCJIOTHAs, HEUTpaabHas, menouHas. Bogopoansrii nmokazarens (PH) pactBopa. I'maponus
cosiei. Peaknium nouHoro ooMeHa.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. CreneHb OKHUCIeHUsA. OKHUCIUTENh U BOCCTAHOBUTEIIb.
[Ipoueccol OKUCIIEHUS U BOCCTAHOBJIEHUA. BaKHENIIINE OKUCIUTEIN U BOCCTAHOBUTENIN. METO 31IEKTPOHHOTO
OanmaHca. DIEKTPOJIU3 PACTBOPOB U PACIIIIAaBOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs BEUIECTB W WX MPEBpAIICHUN: pa3joKEeHHe IMepoKcuaa
BOJIOPOJIA B MPUCYTCTBUM KaTalaU3aTopa, MOJEIU KPUCTAIUIMUYECKUX PEMIETOK, MPOBEACHUE PEAKIMHA HOHHOTO
oOMeHa, oTpe/ieNieHrne Cpeibl PAaCTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3yUCHHE BIUSHUS PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XUMUYECKOU PEAKLIUH U TOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heopranuueckass Xxummus.

[Tomoxenne HemeraiuioB B llepumoandeckoi cucreme xumuueckux sneMeHToB .M. MenneneeBa u
OCOOCHHOCTH CTpOEHHUsI UX aToMOB. (Du3HUEeCKHMEe CBOWCTBA HEMETAIOB. AJIOTPONHS HEMETAUIoOB (Ha
npuMepe KUciaopoa, cepsl, hocdopa u yriaeposa).




Bopopoa. Ilonyuenue, ¢pusnueckue U XMMHUYECKUE CBOMCTBA: pEakIMM C METAJUIAMU M HEMETaJlJIaMH,
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. ['npuabl. TOIIMBHBIE 3JIEMEHTHI.

I'anorensl. Haxoxnenue B mpupoje, crnocoObl MoiydeHHs, (U3NYecKHe M XUMHUYECKHE CBOMCTBA.
lamorenoBoopoapl. BakHeimme KUCIOPOJCOACpkKAIMUE COCOUHEHHsI TainoreHoB. JlaGopaTopHbie W
IIPOMBIILIJIEHHBIE CIIOCOOBI MOIY4YEHHUs raloreHoB. I[pruMeHeHne rajJoreHoB U X COeAMHEHNUH.

Kucnopon, o30H. JlaGopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOJydeHUsl Kuciaopona. dusnueckue u
XUMHMUYECKHE CBOMCTBA U IPUMEHEHHE KUCI0poAa U 030Ha. OKCUABI U EPOKCHUIBI.

Cepa. HaxoxaeHue B TIpHpOJE, CIOCOOBI TONYYCHHS, (U3HUYSCKHE M XHMHUYCCKUE CBOMCTBA.
CepoBogopoa, cynbdunsl. Oxcun cepoi(1V), okcun cepsi(VI). CepHucras u cepHas KUCJIOTBI U HUX COJIH.
OcoOeHHOCTH CBOWCTB CepHOM KUCIOTHI. [IpuMeHenne ceprl u e€ COeTMHEHUH.

A30T1. HaxoxmeHue B MmpHpoJe, criocoObl MOMy4YeHus, (PU3NYECKHe U XUMHUYECKHE CBOWCTBA. AMMHUAK,
HUTpUbl. OKCHUIBI @30Ta. A30TUCTAsl U a30THAsE KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB @30THOM KHUCIIOTHI.
[IpuMenenune a3ota u €ro coequHeHu. A30THBIE YI00pEHUSI.

®ochop. Haxoxnenue B mpupojie, CHOCOOBI MOTydeHUs, (U3UYECKHE W XUMHUYECKHE CBOWCTBA.
®ochuast u pochun. Oxcuasl docdopa, dochopnas kucmora u e€ conu. [lpumenenue dochopa u ero
coenuHeHuil. @ocPopHbie yIoOpeHus.

VYriepon, HaxoXaeHUE B MpUpoie. AIIOTponHbIe MoAuUKauy. OU3NUecKre 1 XUMUUECKHE CBOWCTBA
MPOCTHIX BEMIECTB, 00pa3oBaHHbIX yriepoaoM. Okcup yriepona(ll), okcua yrnepoma(lV), yroiapHas Kuciiota u
e€ coiu. AKTUBUPOBAHHBIN yroiib, agcopouus. Qymiepensl, rpadeH, yriepoHsie HaHOTpyOku. [Ipumenenue
MIPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJOM, U €r0 COEAMHEHUN.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl moyyeHus:, pusndeckue u XumMuueckue cBoiicrea. Okcua
kpemuus(1V), xkpemHueBas kuciora, cuiaukarbl. [IpumeHeHne kpemHHs U ero coeauHeHuil. CTekio, ero
MOJIy4eHue, BUbI CTEKIIA.

[Tonoxxenne metaoB B llepromuyeckoit cucteMe XHUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauoB. Ob1ue dpuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTanios B
ObITy U TexHuke. CIiiaBbl METaJLIOB.

DNEeKTPOXUMHUYECCKUN  PsAJ  HaNpsDKeHW MeTauioB.  OOmme crnocoObl  TOJIyY€HUS  METAJIOB:
TUAPOMETAJUTYPIHsl, MUPOMETATyprusi, anekrpoMmerautyprusi. [lonstue o xoppos3un MmeTaioB. CrocoOsbl
3aIUTHI OT KOPPO3UHU.

OObmas xapakrepuctuka MetauioB |A-rpynmnel [lepuoanueckoit CHUCTEMbl XMMUYECKHX 3JIEMEHTOB.
Hatpuii u xanuii: nomydeHue, pu3nyecKue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BELIECTB U UX
COECIUHEHU.

Obmas xapaxtepuctuka meramuioB |lA-rpynmer [lepronuyeckoil cHUCTEMbl XMMHYECKUX 3IIEMEHTOB.
Marnuii 1 Kanpluil: nojaydyeHue, Gu3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCThIX BEUIECTB U UX
coenuHeHU. JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHHUSI.

ANoMUHMI: ToTydyeHue, GU3NYeCKue U XMMUYECKHUe CBOICTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €ro
coenuHeHU. AM(OTEepHbIE CBONCTBA OKCH/IA U TUAPOKCUIA ATFOMUHUSA, THIPOKCOKOMIUIEKCHI aTFOMUHHSI.

OOmass xapakTepucTuka MeTalioB moOouHbix mnoarpynn (b-rpynm) Ilepuoanueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyueckne U XUMMHYECKHE CBOIcTBa Xpoma U ero coemauHeHuit. Oxcuabl U ruapokcuast xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl U TUXpoMaThl, UX OKUCIUTENbHBIE cBOiicTBa. [lonyyeHne u mpuMeHeHue
XpoMa.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHiia M €ro coeIuHeHud. Baxueilmme coequHEHHs
mapranua(ll), mapranna(lV), mapranna(VIl) u mapranma(VIl). IlepmanranaT kamus, €ro OKHCIUTENbHbBIE
CBOMCTBA.

du3nyeckue U XMMHYECKHE CBOMCTBAa jKeje3a M ero coeauHeHuil. OKcuIpl, THAPOKCHIBI U COJHU
xeneza(ll) u xenesa(lll). TlomydeHue u mpuMeHeHHE KeJe3a U €ro CIIIaBOB.

du3nyeckue U XMMUYECKUE CBOMCTBA MenU U €€ coeauHeHuil. [lomydyeHne u nmpuMeHEeHUEe MeOU U €€
COCIMHECHUN.



[unk: mosydyenue, GU3NIECKUE U XMMHUECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBAa OKCHIA U THAPOKCUIA
LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne NuHKa U ero COeJMHEHU .

OKcIepUMEHTAIbHbIC METOIbI U3YYCHHS BEIIECTB U UX MPEBPAIICHUN: M3y4eHUuEe 00pa3I0B HEMETAIIIOB,
ropeHue cepsl, (ocdopa, kenxe3a, MarHus B KUCIOPOJE, U3ydEHHE KOJUIEKIUH «MeTamisl U CIUIaBbLY,
B3aUMOJICHICTBUE IIENOYHBIX M ULICJIOYHO3EMENIbHBIX METANIOB C BOJOW (BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), B3aUMOJIECHCTBHE LIMHKA M JK€JI€3a C pacTBOpaMH KHUCIOT U ULIEJI0YEH, KaueCTBEHHBIE

peakiy Ha HEOPraHUYECKHE aHWOHBI, KATHOH BOJAOPO/Ia M KATUOHBI METAJNIOB, B3aUMOJCHCTBUE THAPOKCUIOB
QTIOMUHUST M LMHKA C PAacTBOpPAMH KHUCIOT W IIEJOYEH, PEIICHHE AKCIEPUMEHTAJIbHBIX 3a7ad M0 TeMaM
«[amorens», «Cepa u €€ coeIMHCHUS», «A30T U (Hochop U UX COSTUHECHHUS», «MeTalTbl TJIaBHBIX TOATPYIII,
«MeTautel TOOOYHBIX ITOTPYIIID.

XUMHUA U )KU3Hb.

Ponp xumuu B oOecrieueHHWH YCTOMYMBOTO pa3BUTHs 4YelioBeuecTBa. [IoHATHE O HAyYHBIX METOJAX
MO3HAHUS W METOJOJIOTMM HAy4yHOTO HCcleqoBanus. HaydHble TPUHIUIBI OpraHU3allid XHMHUYECKOTO
npou3BoJIcTBA. [IpoOMBINIUIEHHBIE CIMOCOOBI TOJMYyYEHUsS Ba)XHEWIIMX BEIIECTB (HA TpPUMEpE MPOU3BOJICTBA
aMMMaKa, CEepHOM KHCIOTBI, MeTaHoja). [IpoMBINIUIEHHBIE CMOCOOBI TOJMYyYEHUsT METAJUIOB M CIUIABOB.
XUMHYECKOE 3arpsi3HEHHE OKpYXKaloled cpeabl M ero mocieAcTBus. Pomp xumMum B oOecriedeHHH
SHEPTreTUYECKON 0€30MacCHOCTH.

Xumusi U 370pOBhE dYenoBeka. JlekapcTBeHHbIE cpeiacTBa. [IpaBuia MCHOJIB30BaHUS JIEKAPCTBEHHBIX
npenapatoB. Poib XuMumM B pa3BUTHH MEIUIIMHEI.

XuUMHST TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIE A00aBKU. Poyib XMMUM B OOECTICYCHHH TMHINEBOM
0€30MaCHOCTH.

Kocmernueckue n mapdromepnsie cpenctBa. bertoBas xumus. [IpaBmiia 6€30mMacHOTO MCTIOJIb30BAHUS
npenapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEITBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuUMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OPCHHUSI.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTepuaibl, KpacKd, CTEKIO, Kepamuka. Marepuansl s
aNeKTpoHUKU. HaHoTEXHOIOTH Y.

Pacuémmnuie 3a0auu.

Pacuérbl: Macchel BeliecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYacCTBYIOIIMX B PEaKLMU BEILIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB peaKkluHy,
€ClIi OJIHO M3 BEUIECTB MMEET MpHUMecH, Macchl (00bEMA, KOJMYECTBA BEILIECTBA) MPOJYKTA PEaKLUU, €CIH
OJIHO M3 BEUIECTB JAHO B BHUJIE pacTBOpa C ONPENEIEHHON MaccOBOW JOJied pPAacTBOPEHHOIO BEIIECTBA,
MacCOBOW JOJIW U MOJISIPHOM KOHLIEHTPALlMM BEIECTBA B PAacTBOpE, JOJIM BBIXOJA NPOJYKTa PEaKUUU OT
TEOPETUYECKU BO3ZMOMKHOTO.

Mesicnpeomemmuvle cés3u.

Peanuzanust MexnpeaIMeTHBIX CBA3CH MpU M3y4eHHH OOIIed M HeopraHuyecko xumuu B 11 kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATHH, TPUHSITHIX
B OTJEJIbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOTO LUKJIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUA. SBIIEHUE, HAYYHBIA (DaKT, TUIOTE3a, TEOPUs], 3aKOH, aHAIIU3,
CUHTE3, KJIacCU(UKALIUS, IEPHOTUIHOCTD, HAONI0ICHUE, H3MEPEHUE, SKCTIEPUMEHT, MOJEITh, MOJIEIMPOBAHHUE.

Qu3uxa: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, H3OTOIIHI,
PaOaKTUBHOCTh, MOJIEKYJA, JHEPreTUYECKUH YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, UJICANIbHBIN ra3, (U3nYecKue BeTMUNHBI, €IMHULIBI U3MEPEHUs, CKOPOCTh, YHEPT S, Macca.

buonocus: xnerka, opranusM, skocucrema, ouocdepa, MeTaboIM3M, MAKPO- U MUKPOIIEMEHTHI, OCJIKH,
KUPBI, YTIEBOJbI, HYKJICHMHOBBIE KUCIOTHI, (DepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B
AKOCHUCTEMAX.

T'eoepaghus: MuHEpalbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOTIaeMbIE, TOTUINBO, PECYPCHI.

Texnonocusi:  XAMHYECKass  MPOMBIIUIEHHOCTb,  METAUIYPrusi,  CTPOUTENbHBIE  MaTepHalbl,
CENIbCKOXO3SUCTBEHHOE MPOM3BOJCTBO, MUIIEBAasl MPOMBINUICHHOCTh, (hapMalleBTHUECKash MPOMBIIUICHHOCTD,



IMPOU3BOACTBO KOCMCTHYCCKHUX IMPCIIapaToOB, IMPOHU3BOACTBO KOHCTPYKHMOHHBIX MATCPHUATIOB, 3JICKTPOHHAd
MPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'UH.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI 110 XMW HA YT'JIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATbBI

B coOTBETCTBHMM C CHCTEMHO-IEATEIHHOCTHBIM IMOJXOJOM B CTPYKTYpE JWYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TIpeaMeTa «XWUMHUS» Ha YpPOBHE CpemHEero oOmero oOpa3oBaHUs BBIICICHBI CICAYIONIHE
COCTABJISIONIME: OCO3HAHHME OOYYAIOIUMHCS POCCHICKON TPaKJAHCKOW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTA M CaMOOTIPEICIICHUIO; HAIIMYME MOTHBAIMU K OOYYEHHIO; TOTOBHOCTh H
CIIOCOOHOCThH 00YYaIOUIUXCSl PYKOBOJACTBOBATHCS MPUHATHIMH B OOIIECTBE MPABWJIAMU U HOPMaMH TOBEICHHUS;
HaJU4he MPAaBOCO3HAHUS, DKOJIOTHUYECKOW KYJIBTYPhI, CIIOCOOHOCTh CTaBUThH II€IM M CTPOUTH >KHU3HEHHBIC
TIJIAHBI.

JIMYHOCTHBIE pE3YNbTaThl OCBOCHHS TIpeIMeTa «XUMHS» OTpPaxarT CHOPMHUPOBAHHOCTh OIBITA
MIO3HABATEIbHON W NMPAKTUYECKOW JEATEIbHOCTH OOydaroluxcs B MpOLEcce peaau3aluu o0pa3oBaTEIbHON
NEeSITETHHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHUsI OOYJYaIOIMMMUCS CBOMX KOHCTHUTYIIMOHHBIX TMPaB M OOS3aHHOCTEH, YBaXEHUS K 3aKOHY U
MPaBOMOPSIIIKY;

MPEACTABIICHUS O COUATBHBIX HOPMaX 1 MpaBUjIaX MEKJIUIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPH CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIBHBIX 33124, BHIMOJHEHUN XUMHUYECKUX KCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JOTHKY U apryMEHTHI APYruX IpU aHAIHU3e
Pa3IMYHbIX BUJIOB YU€OHOU 1S TENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOW XUMUU;

yBa)KeHHsI K MPOIIECCY TBOPUYECTBA B 00OJACTH TEOPHH U MPAKTHUECKOTO MPHIOKEHUS XUMUU, 0CO3HAHUS
TOT0, YTO JaHHbIE HAYKH €CTh PE3ylbTaT IJIUTENIbHBIX HAONIONEHUHN, KPOTOTIMBBIX IKCHEPUMEHTATbHBIX
ITIOMCKOB, ITOCTOSIHHOTO TPYy/la YYE€HBIX U MPAKTUKOB;

MHTEpeca M II03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TOCIEAYIOUIEM aHaidu3e HHQOpMaluu o
MEePEAOBBIX JOCTUKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAI[UH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIE
pelieHus, OpUEHTUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHMBATHh CBOE MOBEJCHHE M MOCTYNKM CBOMX TOBApHILEH C MO3UIUN HPABCTBEHHBIX U
MIPaBOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI NOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHUMAaHMs [IEHHOCTeH 340pOBOTO M 0e30macHOro obpa3a KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns TpaBUJI O€30MacHOTO OOpalieHUs C BeleCTBAMU B OBITY, MOBCEAHEBHOW >KW3HHU, B
TPYIOBOM JEATENBHOCTH;

MOHUMAaHM [IEHHOCTH TMPaBWJI HWHAMBHUAYAbHOTO M KOJUIGKTMBHOTO O€30MacHOrO TOBEACHHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEICTBUN W HENPUSTHS BPEAHBIX MPUBBIUEK (YMOTPEOICHHS aIKOToJis, HapKOTHKOB,
KypeHHs);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKATHBHOM KOMIETEHTHOCTH B y4eOHO-HCCIIEOBATENIbCKON JIeATEIHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;



YCTaHOBKHM HAa aKTHBHOE YYacTHE B PELIEHUM IPAKTUYECKHUX 3a/1ay COLMAIBbHON HAIPaBJIEHHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY H3YYEHHIO mpodeccHii pa3Iu4yHOro pojaa, B TOM YHCIE Ha OCHOBE
IIPUMEHEHMUSI IPEIMETHBIX 3HaHUM 110 XUMHUH;

YBa)XEHHUS K TPYLY, JIIOAAM TPyJa U pe3ysibTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWUBUIYATHHOW TPACKTOPHH 00pa3oBaHus, Oyaymieil mpodeccuu
U peaju3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM,
MHTEPECOB U NOTpeOHOCTEN 00LIECTBA;

6) 3x0/10rnUecKoro BOCIMTAHUA:

9KOJIOTMYECKH 11€1€CO00pa3HOr0 OTHOLIEHHUS K MPUPOJE KAaK HCTOYHUKY CYIIECTBOBAHMS JKU3HU Ha
3emire;

[TOHUMAaHMsI IJ100aJIbHOTO XapaKTepa dKOJOTHYECKUX MPOOsIeM, BIUSHUS S3KOHOMHUYECKHUX MPOLECCOB Ha
COCTOSIHHE MPUPOTHON U COLUATIBHOM CPEJIbI;

OCO3HAHHS HEOOXOJMMOCTH HCIIOJIb30BAHMS  JOCTWKEHHM XUMUM s  pElIeHUus BOIPOCOB
paIOHaIBLHOTO MPUPOAOTIOIB30BaAHUS;

AKTHUBHOTO HENPUATHSA ACUCTBUN, NPUHOCAIIMX BPEA OKPYKAIOIMIEHM NPUPOJHOM cCpele, YMEHHs
MIPOrHO3UPOBATh  HEOJIArONpPUSATHBIE HKOJIOTUYECKHE IOCIEACTBUS  MNPEANPUHUMAEMBIX JIEHCTBUH U
MpeIoTBpAIATh HX;

HaJIM4Yusl Pa3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, IKOJOTUYECKOW KYIbTYpPbI, OIbITa JEATEIbHOCTU
AKOJIOTMYECKON HamlpaBIE€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MMHU B MO3HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHA HAyKd U OOIIECTBEHHOI
MPAKTHUKU;

MOHUMAaHMs CHeUM(PUKUA XUMHHM KaK HAayKd, OCO3HaHHs €€ poiau B (OPMHUPOBAHUHM DPALMOHAIBHOTO
HAyYHOTO MBIIUICHHUS, CO3/IaHUHU L[EJIOCTHOTO MPEACTaBICHHS 00 OKPYKaIOIEM MUpPE KaK O €IMHCTBE IPUPOIbI
U 4eJoBeKa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIeM COXpaHEHHs MPUPOIHOTO
PaBHOBECHS;

yOXKIEHHOCTU B 0CO00 3HAUMMOCTH XMMHH JIJIsl COBPEMEHHOW HMUBUIIM3ALUK: B €€ TYMaHUCTUYECKOM
HAIPAaBJICEHHOCTH U Ba)KHOM POJIM B CO3AaHUU HOBOW 0a3bl MAaTepUAIbHOMN KYJIbTYphI, B PEIICHUU TJI00aNIbHBIX
npo0ieM YCTOMYMBOTO pa3BUTHUSI UYEIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM, MUILEBOM M HKOJIOTMYECKOM
0€30MacHOCTH, B Pa3BUTUM MEAULMHBI, OOECHEUYEHUU YCIOBUN YCHEIIHOTO Tpyda U IKOJOTUYECKU
KOM(OPTHOM JKU3HU KaXKJOTO YeHa OOIIeCTBa;

€CTECTBEHHO-HAyYHON TIpPaMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJOB IIO3HAHHUS, MCHOJb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS Ui aHalIM3a U OOBSCHEHHS SBJICHUN
OKPY)KAIOIIEr0 MHpPa U MPOUCXOIAIIMX B HEM HM3MEHEHUU, yMEHHUs JeaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4HBIX (DPAKTOB M UMEIOLIUXCS JAHHBIX C IENbI0 MOJTYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOIb30BaTh XUMUYECKUE 3HAHUS JUTSl PEUICHUS MPOOJieM B pealbHbIX
KU3HEHHBIX CUTYaLMSIX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATEIbCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpephIBHOMY OOpa30BaHUIO M €aMOOOpa30BAaHUIO, K aKTHUBHOMY
MOJIy4EHUIO HOBBIX 3HAaHU 110 XMMHMHU B COOTBETCTBHHM C )KMU3HEHHBIMU MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCuoHATBHON eI TeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHLIC pe3yJbTaTbl OCBOCHUA TIIpOrpaMMbl 10 XUMHUH Ha YPOBHC CPCIAHCTO O6U.ICF (8}
O6paBOBaHI/I}I BKJIIOYaroT:

3HAYUMBIC IJIA (I)OpMHpOBaHI/ISI MHUPOBO33pCHUA o6yqa101u1/1xc;1 MCKJIUCHTUIIIIMHAPHBIC (Me)KHpe,Z[MCTHLIC)
O6H.ICH8.y‘IHBIC MOHATHUS, OTpaXKAKIIUC M[CIOCTHOCTDb Haquoﬁ KapTUHbl MHpa H CHCLII/I(I)I/IKY METOJ0B



MO3HaHUs, UCMIOJIB3YCMbIX B CCTCCTBCHHBIX HayKaX (MaTepI/ISI, BCHICCTBO, DHECPTUs, ABJICHUEC, TPOLIECC, CUCTEMA,
HAyYHbIM (aKT, NPHUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIACIOBaHUE, HAOIOJICHNUE,
H3MEpEHHUE, SKCIICPUMEHT U JIPyTHUe);

yHUBEpCaJbHbIE  ydeOHbIe JeiicTBUs  (IIO3HABATENIbHBIC, KOMMYHHMKATHUBHBIC,  PETYJISTHBHBIC),
obecrieunBaromue (GopMUpPOBaHUE  (DYHKIIMOHAIBLHOW TPAMOTHOCTH W COIMAIBHOW  KOMIICTCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTh OOY4YAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MHPOBO33PCHUYCCKUC
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE ISHCTBUS B IO3HABATEIbHOM U COLIMATILHOM MTPaKTUKE.

MeTaHpe[{MeTHBIe PE3YIbTAaThl OTPAKAIOT OBJIAACHHUEC YHHUBCPCAIbHBIMUA y‘-IC6HI)IMI/I IIO3HaBaTCJIbHbIMU,
KOMMYHUKATHBHBIMU U PETyIATUBHBIMUA HeﬁCTBHﬂMH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOTHYECKHUE 1€ CTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH U aKTYATM3UPOBAThH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPENICNIATh TIeNIN JACSTeIBHOCTH, 3a/JaBas IMapaMeTpbl W KPUTCPUU WX JIOCTHKCHUS, COOTHOCHTH
Pe3YIBTAThI JEATSIIEHOCTH C ITOCTABIICHHBIMH IEJISIMH;

WCIOJIb30BaTh TIPH OCBOCHWUW 3HAHWK MPHEMBI JIOTHYSCKOTO MBIIDICHHS: BBIJCIATh XapaKTePHBIC
MPU3HAKA TIOHATHH W YyCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIUE IOHITHS JUIS
O0OBSICHEHUS OTIICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATH OCHOBAHUS M KPUTEPHH TS KIIACCU(DUKAIINN BEIISCTB M XUMUICCKIX PEaKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBEHHBIE CBSA3U MKy U3yIaeMbIMHU SBJICHUSMU;

CTPOUTH JIOTHYCCKHE pacCyKJIeHUs (WMHIyKTHBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH | IPOTHBOPEUYHS B PACCMATPUBACMBIX SBIICHUAX, (DOPMYIUPOBATH BHIBOJBI M 3aKITFOUCHHUS;

MPUMEHATh B IpolLiecce IMO3HAHUS HCIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBATh MOJICBHBIC MPECTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTAa, XUMUYecKas (hopmyia,
ypaBHEHHE XUMHUYECKOW peaklUWd — TMpU PEHIeHHH YYEeOHBIX IMO3HABATEIbHBIX W IMPAKTUYECKUX 3ajad,
MPUMEHITh Ha3BaHHBIE MOJENIbHbIE MPEICTABJICHUS JUISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB H3ydaeMbIX
BEIIECTB M XUMUYECKHUX PEaKIINH.

2) 0a30BbI€e HCCIEA0BATEIbCKHE eHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LEIM W 33Ja4dl HCCIENOBAaHUS, HCIOJB30BaTh IOCTaBJICHHBIE W CAMOCTOSITEIbHO
chopMyIupOBaHHbBIE BOIPOCH! B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS THIIOTE3BI 110
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BIIQJIETh HaBBIKAMU CAMOCTOSITEJILHOTO TUIAHUPOBAHUS M IPOBEJCHUS YYCHHUUECKHUX JKCIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHS HAOII0IaTh 32 XOJO0M MPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBAThH €T0 Pe3yibTar,
dbopmynupoBarb OOOOIICHHS W BBIBOJBI OTHOCHTENIBHO JIOCTOBEPHOCTH pPE3YAbTAaTOB HCCIICAOBAHMUS,
COCTaBIISATh 0OOCHOBAHHBIN OTUET O MPOJIENIaHHOM padoTe;

MpHOOpeTaTh OMBIT YUYEHHYECKOW HCCIEeNOBATENbCKOM UM TMPOEKTHOW JAEATEIbHOCTH, MPOSIBISTH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pELICHUS MPaKkTHYeCKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3NIUYHBIX HCTOYHMKAX WHGopManuu (HAYYHO-TIOMYJSIpHAs JHUTepaTypa
XMMHUYECKOTO COJIEp’KaHus, CIpPaBOYHbIE MMOCOOus, pecypchl MHTepHeTa), aHaTU3UpPOBaTh WHEPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHS, KPUTHIECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTE;

(dbopMynUpoOBaTh 3aMpochl U TMPUMEHATh PA3IUYHBIE METOAbl MPU TMOUCKE M OTOOpe HH(pOpMAIIHH,
HE0OXO0TUMOM ISl BHITIOJHEHUS YIeOHBIX 3a]1a4 OTIPEICIEHHOTO THIIA,

MpHOOpeTaTh OMBIT KCIOIB30BaHHS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA M Pa3IHMYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMANbHYIO (opMmy TpenacTaBieHus uHopMmanuu (CXembl, TpaduKH,
JrarpamMMbl, TaOIUIBI, PUCYHKH U IPYTHE);



UCIOJb30BaTh HAyYHBIH S3bIK B KadecTBE CPEACTBA IpH paboTe C XUMHUYECKOH HH(opMaImen:
NPUMEHATH MEXIpeAMEeTHbIE ((hU3ndecKkne U MaTeMaTH4ecKre) 3HaKH U CHMBOJIBI, (hopMyIbl, a00OpeBHaTypHl,
HOMEHKJIATYpY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HATTIAAHOCTHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B X0/ JHAJIOTa U/WIH JUCKYCCUH, BHICKA3bIBATh
uneu, GopMyIHpOBaTh CBOM MPE/JIOKEHUS OTHOCUTEIFHO BBITIOJHEHUS MPEI0KEHHOM 3aa4u;

BBICTYIIATE C HpCSCHTaHI/Ieﬁ PE3YILTATOB MO3HaBaTEeILHON ACATCIIBHOCTH, ITOJTYYCHHBIX CAMOCTOATCIIBHO
HJIM COBMCCTHO CO CBCPCTHHUKAMH IPH BBIITOJHCHUHW XUMHYCCKOTI'O 3KCIICPUMCHTA, HpaKTquCKOfI pa60T51 110
HCCIIEJOBAaHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, peaau3aluu yueOHOTO MpoeKTa, U GOpMYIHUPOBATH BHIBOJBI MO
pe3ynbTaTaM TPOBEACHHBIX HCCIIENOBAHMMA IMyTEM COTJIACOBAHMS TO3UIMH B X0Jie¢ 0OCYXJeHHs U oOMeHa
MHCHUAMU.

PerynsiTuBHbIe yHUBEpPCaIbHbIC YUeOHbIE el CTBUA:

CaMOCTOSITEIIEHO TIJIAHWPOBATh M OCYIIECTBIISITH CBOIO TMO3HABATENBHYIO JIESTEIBLHOCTD, OMpPEIenss e
[eNM W 3aJaud, KOHTPOJIMPOBAaTh M TI0 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh IpEIIaracéMblil alrOpUTM
JICHUCTBUI MPY BHITIOJTHEHUH YI€OHBIX M MCCIIEIOBATEIBCKHUX 3a/1a4, BEIOMpaTh Hanbosee 3pGeKTUBHBIN CIOCO0
UX PEUICHHS C YIETOM IOJTyICHHUSI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYCCKUX PEAKIIHSX;

OCYILIECTBIISITh CAMOKOHTPOJIb IEATEIHHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOIEHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS HPOTPaMMbl 10 XUMHHM Ha YriiyOJIEHHOM YpPOBHE Ha YPOBHE
cpenHero oo6iiero oOpa3oBaHUSl BKIIIOYAIOT crenuduyeckue A yueOHOro mnpeamera «XuMus» HaydHbIe
3HAHUS, YMEHUSA U CHOCOOBI JIEHCTBUN MO OCBOCHHIO, MHTEPIPETAlMU U MpeoOpa3oBaHUIO 3HAHUM, BHJIbI
JESITeIbHOCTH O MOJYYSHHIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHWN B Pa3IMYHBIX Y4€OHBIX CHUTyalUsX, a
TaKkKe B pEAIbHBIX >KM3HEHHBIX CHUTYaIMSX, CBS3aHHBIX C XUMHEW. B mporpamMMe mo XMMUU NpeAMETHBIE
pe3yNIbTaThl MPEACTABICHBI [0 T0JIaM U3yYECHHUSI.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHs Kypca «OpraHuyeckas XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUN: O MECTe U 3HAUYCHUM OpPraHU4ecKO XHWMUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ posii B 00eclie4eHUH YCTOMYMBOTO pa3BUTHsI YEJIOBEUECTBA B PELICHUH IMPOoOIieM
HKOJIOTUYECKOM, SHEpreTH4eckod W NHIIEBOW O0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHalioB, HOBBIX MHCTOYHHKOB JSHEPrMH, B OOECIEYEHHWH pPALMOHAIBHOTO IPHPOJIONONIb30BAHMS, B
(OopMUpPOBAaHUM MHUPOBO33PEHUST M OOLIeH KyIbTyphl 4YeJOBEeKa, a TaKKe HKOJOIMYECKH OOOCHOBAHHOTO
OTHOILIEHHS] K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cperne;

BJIQJICHUE CUCTEMOM XHMHUYECKHMX 3HAHMM, KOTOpPas BKJIIOYAET: OCHOBOINOJAraroUIUe IOHATUS —
XUMHUYECKHI JJIEMEHT, aTOM, SIPO M 3JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOHMTaIN, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHMA aroMa, THOpUau3alMs AaTOMHBIX OpOHUTajei, HMOH, MOJIEKyJa, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCICHHSI, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBINA 00BEM,
YIJIEpOJHBINA  CKeneT, (yHKUMOHAJNbHAs TpYIIa, paadKald, CTPYKTypHble (opMyisl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJIETHbIE), U30MEpHsI CTPYKTYpPHAas M IMPOCTPAHCTBEHHas (reoMeTpHuecKasi, OnThyeckas),



U30MEpPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOJI- U a30TCOAEPIKALIUE OPraHU4YECKHE
COEJIMHEHUS, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHUS; TEOPUH, 3aKOHbI
(mepuoauyeckuit 3akoH [. . MenpeneeBa, Teopusi CTpoeHHs opraHnnyeckux BemectB A. M. bytiieposa, 3akoH
COXPAaHEHHUsI MacChbl BELIECTB, 3aKOH COXPAHEHMsI W IPEBPALICHUS SHEPrUM IPU XUMHUYECKHX PpEaKLUX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHNUS, JIEXKAIUE B OCHOBE TOHUMAHMUS
IIPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKMX SIBJICHMM; MPEACTABICHUS O MEXaHU3MAaX XUMHUYECKUX PEAKIUi,
TEPMOJIMHAMUYECKUX W KMHETUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHMs, O B3aUMHOM BIIUSHUU ATOMOB U
IpyNIl aTOMOB B MOJIEKYyJlax (MHIYKTUBHBIA U Me30MepHbIi 3¢¢extsl, opueHtantsl | u Il pona);
(aKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJyYCHHH M 0€301acHOM HCIOJIb30BAHWU BAYKHEHIIUX
OpraHMYECKUX BEUIECTB B OBITY U NPAKTUYECKON MESITEIbHOCTH YEJIOBEKa, OOIIMX HAay4YHBIX MPUHIUIAX
XMUMHMUYECKOTO ITPOU3BO/ICTBA (HA IPUMEpPE MPOU3BOICTBA METaHOJIa, IepepadoTKu HedTH);

COPMHUPOBAHHOCTh yYMEHHWI: BBIABIATH XapaKTEPHbIE MPHU3HAKK TOHATHHA, YCTaHABIUBATHHX
B3aMMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME IOHSATHUS NPU OINUCAHUU COCTaBa, CTPOCHHUS M CBOMCTB
OPraHNYeCKUX COCTUHECHU;

c(OpPMUPOBAHHOCTh YMEHUI:

UCIOJIb30BATh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTAaBJICHHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BELIECTB;

COCTaBIISITh ypPaBHEHHSI XUMHUYECKHMX pPEAaKIUHd U pacKpbplBaThb WX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX pEAKUUN MOCPEACTBOM COCTaBJIEHHUS AJIEKTPOHHOTO OajaHca 3TUX peaklui, peakiuii
MOHHOTO 0OMeHa MyTEM COCTaBIIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTABJIMBATh MOJIENM MOJIEKYJl OpPraHMYECKHUX BEUIECTB [UISl WJUIIOCTPAlMM UX XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAJICKHOCTh M3YUEHHBIX OPraHMYECKUX BEUIECTB IO
UX COCTaBy U CTPOEHHUIO K OIpedeNéHHOMY KiacCy/Tpylre COEIUHEHUH, [aBaTh UM Ha3BaHUS 10
cuctematnuecko Homenknatype (IUPAC) wu mnpuBOauTh TpHBHANBHBIC Ha3BaHUA ISl  OTICIBHBIX
IPEJCTaBUTENIEH OPraHWYECKUX BEINECTB (ITHIIEH, AlleTWIEH, TOJYOJ, TJIMLIEPHH, STHICHIVIMKONb, (DEeHOJ,
(bopmanpaeru, aneranbIeru, aleToH, MypaBbUHas KHCIOTa, YKCYCHas KUCIIOTA, CTEapUHOBAsl, OJECHHOBas,
NAJIBMUTHUHOBAS KUCJIOTHI, TJIMLUH, aJlaHWH, MallbTo3a, (PPYKTO3a, AHWIMH, AUBHUHWII, U3ONPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

C(OPMHUPOBAHHOCTb YMEHMsI ONPENENATh BHMJ XUMHUYECKOW CBA3M B OPraHUYECKUX COEIUHEHUAX
(KOBaJICHTHAs M HOHHAs CBS3b, G- U M-CBSI3b, BOJAOPO/IHAS CBS3b);

C(OPMHUPOBAHHOCTb YMEHMS IPUMEHSTh NOJOXKEHUS TEOPUU CTPOCHMsI OpraHM4ecKux BemecTB A. M.
byrnepoBa 11 00bsICHEHNS 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U XMMHUYECKHE CBOICTBa
TUIUYHBIX IpEACTaBUTENCH pa3IMUHBIX KIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, LIUKJIOAIKAHOB, aJIKEHOB,
aJIKaJIMEHOB, AJIKMHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CHUPTOB, aJbJAEIHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT,
IIPOCTBIX U CIIOKHBIX 3()UPOB, )KUPOB, HUITPOCOCIUHEHUI 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YIriIeBOI0B (MOHO-,
I~ U M0JINCaXapua0B), WIUTFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEX/ly HUMHU YPAaBHEHUSIMU COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIHi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (POPMYII;

C(OPMHPOBAHHOCTh YMEHHs TOATBEPXKIaThb HAa KOHKPETHBIX IpUMeEpax XapakTep 3aBUCHUMOCTHU
PEAaKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEJMHEHHUI OT KPaTHOCTH M TUIAa KOBAJIEHTHOH CBS3M (G- U T-
CBSI31), B3aMMHOTO BIIMSIHUS @TOMOB U TPYII aTOMOB B MOJIEKYJIaX;

Cc(OPMHPOBAHHOCTh YMEHUS XapaKT€pPU30BaTh UCTOUHUKHU YIIIEBOJIOPOIHOTO CHIphs (He(Th, MPUPOAHBIN
ras, yrojib), CocoObl €ro nepepadboTK! U NPaKTHYEeCKOe MPUMEHEHHE MPOIYKTOB NepepadoTKH;

C(OPMHPOBAHHOCTh BJIAJEHHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJAaxX IO3HAHUS —
HaOJII0IEHUH, U3MEPEHUH, MOJAEIMPOBAHNH, YKCIIEPUMEHTE (PEaTbHOM M MBICIEHHOM) U YMEHUS NPUMEHSThH
9TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHS NMPUMEHSATHOCHOBHBIE OTEPAIlMK MBICIUTEIBHON JEITEIbHOCTH — aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTeMAaTH3alMI0, BBIABICHHWE MPUYUHHO-CIEACTBEHHBIX CBSI3eH — s
M3yUYEHHs CBOMCTB BELIECTB U XUMHUYECKUX PeaKIuii;



C(I)OpMI/IpOBaHHOCTB yMeHPIfII BBISBIISATh B3aWMMOCBS3b XHUMHWYECKHX 3HAHUU C MOHATUSAMH U
NpEACTaBJICHUAMU JAPYTUX CCTCCTBCHHO-HAYYHBIX NPCAMCTOB IJIA 60.]166 OCO3HAaHHOI'O IMOHMMAaHUA CYIIHOCTHU
MaTCpruaJIbHOIO0 €AMHCTBA MHUpPA, UCIIOJIb30BATh CUCTCMHLBIC 3HAHUSA 110 OpI‘ElHH‘-ICCKOfI XUMHUHN 1A OG’LHCHGHI/IH
Y IPOTHO3UPOBAHUS ABJIICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH Pacu€Thl IO XUMHUYECKUM (opMyaaM H ypaBHEHUSIM
XUMHYECKUX PEAKINI C UCIOJIb30BaHUEM (PU3NYECKUX BEMYHMH (Macca, 00bEM ra3oB, KOJIMUYECTBO BEIIECTBA),
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacUYEThI MO HAXOKICHUIO XUMUYECKOH (pOpMyITbI
BCIICCTBA II0 H3BCCTHBIM MACCOBBIM OOJISAM XHMHYCCKHUX JJICMCHTOB, HNPOAYKTaM CropaHuvs, IIIOTHOCTH
ra3000pa3HbBIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMCHHIA: MTPOTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATH C TIO3HIIHIA KOJIOTUICCKOM
0€30MaCHOCTH TIOCTIEACTBHS OBITOBOM W IPOWU3BOJCTBEHHOW JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepadoTKON BEIIECTB, MCIOIH30BATHIIONYYCHHBIE 3HAHUS IS MPUHATHS TPAMOTHBIX PEUICHWH MpoOJieM B
CUTyalludX, CBA3aHHBIX C XI/IMI/IGI;'I;

c(hOpMUPOBAHHOCTh YMEHHUM: CAMOCTOSITEJIbHO IJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUH SKCIIEPUMEHT
(HOJ'Iy‘ICHI/Ie N U3YUYCHHUC CBOMCTB OpraHn4e€CKuX BEIICCTB, KAYCCTBCHHBIC PCAKIUHN YTIJTICBOAOPOA0OB PA3JIMYHBIX
KJIACCOB W KHCIIOPOJICOJACPKAIMUX OPTaHWYCCKUX BEIIECTB, PEIICHHE OJKCICPUMEHTAIBHBIX 3aJa4d 110
pacro3HaBaHUIO OPraHUYECKHUX BEIECTB) C COOJIIOJIEHUEM MPaBHIJI O€30MaCHOTO OOpaIlleHHs C BEIIeCTBAaMU U
nabopaTopHBIM 000pyAOBaHHEM, (OPMYIUPOBATH IIC]Ib WCCIICAOBAHUS, TPEJCTABIATE B Pa3IUIHON (opme
PE3YIbTAThI OKCIICPUMCHTA, AHAJIM3UPOBATh ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUI:

CoOJTIOaTh MpaBHiIa YKOJIOTHUECKH IIeJIeCO00pa3HOTO TOBEACHUS B OBITY W TPYIOBOH JCSITEIHLHOCTH B
LEJIAX COXPAaHEHUsI CBOErO 3JI0POBbS, OKPYXKAIOIIEH NPUPOJHOW Cpelbl U JOCTHKEHHUS €€ YCTOWYMBOIO
pa3BUTHUS;

OCO3HABATh OMACHOCTh TOKCHYECKOTO IEMCTBHS HA >KUBbIE OPraHU3MBI ONpPEAEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHUMAas cMbIch noka3zarens [1J1K;

aHAJIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHUS! OPraHUYECKUX BEUIECTB B IPOMBIIIIIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOILIEHUS] PUCK-TIONb3a;

c(OpMHUPOBAHHOCTh YMEHHUMN: OCYILECTBISAThH LIEJICHANPABICHHBIA MOUCK XUMUYECKOW MHGOpManuu B
pa3IMYHBIX MCTOYHMKAaX (HayyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpeICcTBa MaccoBOW HH(pOpMaluy,
WuTtepHer u Apyrue), KpUTUYECKH AaHAM3UPOBATh XHUMHYECKYI0 HHGOpMalUio, MepepadarsiBath €€ u
UCII0JIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yueOHOM 3a1adeii.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs OTPaXKakoT:

chOpPMUPOBAHHOCTh MPEJACTaBICHHUN: O MAaTepUAIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX H
MO3HABAEMOCTH SIBIICHUU MPHUPOJABI, O MECTE M 3HAYCHUHU XUMHUU B CUCTEME €CTECTBEHHBIX HayK M €€ poJil B
o0ecre4eHn YCTOMYMBOTO Pa3BUTHUSA, B PELICHHH MPOOJIEM 3KOJOTHYECKOW, DHEPreTUYECKON U MHUIIEBOM
0€30MacHOCTH, B PAa3BUTHUH MEAULIMHBI, CO3JaHUM HOBBIX MAaTEpHUAJOB, HOBBIX HCTOYHUKOB OSHEPruu, B
o0ecreyeHny paluoOHAIBHOTO MPUPOIOIOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHHS U OOIIEH KyIbTYpbI
YeN0BeKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M PUPOIHON CPEIE;

BIIQJICHUE CHUCTEMOW XHMHUYECKUX 3HAHHWM, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIUE TOHATUS —
XAMHUYECKHI DJIEMEHT, aToOM, PO aroMa, H30TOMbI, DJCKTPOHHas 000J0Yka aroma, S-, P-, d-aTOMHBIE
opOHUTaK, OCHOBHOE M BO30OYKIEHHOE COCTOSHHS aToMa, THOPHAN3alKs aTOMHBIX OpOUTaneil, HOH, MOJIeKyIa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTETEHb OKWCICHMS, XUMHUYecKas CBs3b (KOBaJEHTHas, HOHHAs,
MeTaJTn4yeckasi, BOJAOPOJHAs), KpHUCTaUIMYecKas pemI€Tka, XUMUYecKas Peakiusi, pacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DIIEKTPOJIUTUYECKAsT TUCCOLMAIUS, CTENeHb JUCCOIMALMY, BOJOPOJHBIN MOKa3aTeib,
OKHUCJIUTEJb, BOCCTAHOBHUTEINb, TEIUIOBOM I(PPEKT XMUMHUECKONW pEaKIUu, CKOPOCTh XMMHYECKOH peakiuu,
XUMHYECKOE PaBHOBECHE, TECOPHUH U 3aKOHBI (TEOPHS DIIEKTPOIUTUYECKON IMCCOIMAINH, TEPUOTUICCKHIMA
3akoH [[.1. MeHneneeBa, 3aKkOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU TIPH
XUMHUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XHUMUH, MHUPOBO33PEHUECKUE 3HAHMS, JIeXKAllMe B OCHOBE MOHUMAaHHS MPUYMHHOCTH U



CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE NMPECTABICHUS O CTPOSHUH BEILIECTBA HA AaTOMHOM, HOHHO -
MOJIEKYJIIPHOM U HAJMOJIEKYJISPHOM YPOBHSAX; MPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKUX PEaKIIHil,
TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUs, O XUMUYECKOM pPABHOBECHUHU,
pacTBOopax M IUCIEPCHBIX CHCTEMax; (DaKTOJNOTHYECKHE CBEIECHUS O CBOWCTBAxX, COCTaBe, MOJIYYCHUH H
0€30MMacHOM HCIIOJIb30BAHUN BAKHEHUITUX HEOPTaHWYECKUX BEIICCTB B OBITY M MPAKTUYECKOH NEATCIbHOCTH
YeNoBeKa, OOIMIMX HAyYHBIX MPUHITUIIAX XUMHUYECKOTO TIPOU3BOICTBA,

cOPMHUPOBAHHOCTh YMCHHIA: BBISBISATh XapaKTepPHbIC TPU3HAKK TOHATHHA, YCTaHABIMBATH WX
B3aMMOCBSI3b, MCIIOJB30BATh COOTBETCTBYIOIIME IOHATHUS TMPU ONUCAHUM HEOPTaHWYECKUX BEIIECTB M HUX
IIpEBpALCHU;

c(hOPMHUPOBAHHOCTH YMEHHS UCIIOJIb30BATh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBICHHUS (POPMYIT BEIIECTB
U ypaBHEHUH XMMHYECKHX peakuui, cucremarnieckyro HoMmeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS
OT/ICTIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OTPEIEIATh BaJCHTHOCTh U CTEMEHb OKUCIECHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSX, BHJI XHUMHYECKOW CBs3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHAs), THII
KPUCTAJUTMYECKON peméTKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIECTB OT BUJA XUMUYECKOW CBS3H U
TUMA KPUCTAIUIMYECKON pemeéTku, OOMEHHBIH U JOHOPHO-AKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOH CBSI3H;

chOpMUPOBAHHOCTh YMEHHI: KIIaCCU(PHUIIMPOBATh: HEOPTraHWYECKHE BEIMIECTBA IO HX COCTaBy,
XUMUYECKHE PEAKIMH 10 PA3TUYHBIM TPU3HAKaM (YHCIIy M COCTaBy pEarupyrollnX BEIIEeCTB, TETUIOBOMY
b dexTy peakunu, U3MEHEHHUIO CTEMEeHEW OKHUCICHHS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajau3aTtopa H
JPYTHE); CaMOCTOSTEILHO BBIOMpATh OCHOBAHUS U KPUTEPUM IS KIACCH(DUKAIIMK M3ydaeMbIX BEIIECTB H
XUMHUYECKUX PEAKIIN;

chOpMHUPOBAHHOCTh YMEHHUS PAaCKpbIBaTh CMBICT Tmepuoanueckoro 3akona J[. M. MenneneeBa u
J€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTEIBHYIO U TPOrHOCTHYECKYIO (DYHKIUY;

chOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB M MOHOB XHMHUYECKHX
3JIEMEHTOB NEpPBOro—4eTBEPTOro nepuoAoB Ilepuoanyeckoii cucremol .M. MenaeneeBa, ucnosib3ysi MOHATHS
«IHEPreTUYECKUE YPOBHM», «IHEPreTUYECKUE MOAYPOBHU», «S-, P-, O-aTOMHBIE OpOHMTANN», «OCHOBHOE H
BO3OYKIEHHOE DHEPreTUYECKUE COCTOSHHUS aToMay; OOBACHATH3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX DJJIEMEHTOB M HMX COEQUHEHUH 1o mnepuojam u rpynnam Ilepmoanueckoit cucremst [I. U.
MenneneeBa, BaJICHTHbIE BO3MOHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX JIEKTPOHHBIX 000JI0UEK;

cOpMUPOBAHHOCTh YMEHHIl: XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KAATh CYIIECTBOBAHUE TI'€HETHMYECKOM CBSI3M MEXKJIy HEOPraHM4YEeCKUMU
BEILIECTBAMU C IOMOLIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

cOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIU
MOCPEJICTBOM COCTaBIICHHUS JJIEKTPOHHOTO OallaHCa STUX pEaKIMi; peakiuil HOHHOrO oOOMEeHa IyTEéM
COCTaBJEHUS UX TMOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUW; peaKkUWil TUIpOJu3a; peakiuil
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMHUHUS);

c(OpMUPOBAHHOCTh YMEHUSI OOBICHATh 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUUYECKUX PEaKIUi C yIETOM
UX SHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTep U3MEHEHUsI CKOPOCTH XUMUUYECKOW PEaKUUU B 3aBUCUMOCTH OT
pa3nMYHbIX (DAKTOPOB, a TAKXKE XapakTep CMENIEHUS XWMHUYECKOTO PAaBHOBECHUS TMOJ BIUSHUEM BHEIIHUX
BozneiicTBull (mpunmun Jle [latense);

chOpPMUPOBAHHOCTh ~YMEHHUSI  XapaKTEepU30BaTh XUMHUUYECKHME pPEaKIMH, JieXallie B OCHOBE
MPOMBIIIJIEHHOTO TIOMYyYeHHUs] CEpPHOW KHUCIOTHI, aMMHaka, OOIIME Hay4YHbIE TPUHIUIB XUMHUYECKUX
MIPOM3BOJICTB; 11€J€CO00Pa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C
TOYKHU 3PEHUSI COOTHOLLIEHUS PUCK-TIONb3A;

c(hOpPMUPOBAHHOCTH BIAJICHUS CHCTEMOH 3HAHHMI O METOJaX HAaydyHOTO IMMO3HAHUS SIBICHUN MPUPOABI —
HaOO/IeHNe, W3MEpPEHUE, MOJICIHPOBAHUE, DKCIEPUMEHT (pEalbHBI W MBICICHHBIN), HCIOIb3yeMbIX B
€CTECTBEHHBIX HayKax, YMEHUs NPUMEHSATh ATH 3HAHUS MPU HKCIIEPUMEHTAIBLHOM HCCIEJOBAHUU BEIIECTB U



JJIA OG’bSICHeHI/ISI XUMHUYECCKUX HBHGHHﬁ, HMCIOIIUX MCCTO B IPHUPOAC, HpaKTI/I‘leCKOﬁ ACATCIBbHOCTHU YCJIIOBEKA U
B IIOBCEIHEBHOM KH3HU,

C(bOpMI/IpOBaHHOCTB YMCHHA  BBISBJIATL B3aUMOCBA3b XUMHUUYCCKHUX 3HAaHUM C TOHATHSAMH H
MNpCACTAaBJICHUAMU JPYIrUxX CCTCCTBCHHO-HAYYHBIX TMPCAMCTOB I 60.]166 OCO3HAaHHOI'o0 IIOHHMMAaHHUA
MaTCpHUaJIbHOT'O CIMHCTBA MHUPA,

c(OPMHUPOBAHHOCTh YMEHUSI MPOBOJUTH PACUETHI: C WCIOJB30BAHUEM TMOHITHA «MaccoBasi JIOJIS
BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHILIEHTPAIIMs»; MAcChl BEIIeCTBa MM 00bEMA Ta3a MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BbEMY OJTHOTO U3 YYACTBYIONIMX B PEAKIIMH BEIECTB; TEIJIOBOro 3 dexra
peaKly; 3HAYEHUS BOJOPOJHOTO TIOKA3aTesii PACTBOPOB KHUCIOT W MIEIOYEH C WU3BECTHOM CTEMEHBIO
JUCCOITHAIIMU; MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3 MCXOJHBIX BEIIECTB
JTAaHO B BHUJIE pacTBOpa C OMNPEACIEHHOW MacCOBOM J0Jied pacTBOPEHHOTO BEIIECTBA WJIM JIAaHO B U30BITKE
(MMeeT npuMecH); A0 BbIX01a MPOAYKTa peaklun; 0ObEMHBIX OTHOILIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUM: CaAMOCTOSITEJIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUH SKCIIEPUMEHT
(HpOBC}ICHI/Ie peaKHI/Iﬁ HOHHOTO 06M6Ha, MOATBCPKACHUC KAYCCTBCHHOT'O COCTaBa HCOPraHMYCCKUX BCIICCTB,
oTpeieJICHUe Cpeibl paCTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YyUCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB
Ha CKOpPOCTb XUMHYECKOHN pe€aknuu, pPCIICHUEC OSKCICPUMCHTAJIIBHBIX 3aJad 110 TEMaM «MeTtamiel» #
«Hemetannel») ¢ coOmoeHHeM MpaBuil 0€30macHOr0 oOpaleHuss ¢ BeIleCTBaMU M J1abOpaTOpPHBIM
obopynoBanuemM, (HOpPMYITHPOBATh IEb HWCCICAOBAHMS, MPEACTABIATH B Pa3IuyHON (QopMme pe3yiabTaThl
OKCIIEPUMCHTA, aHAJIM3UPOBATHL U OLUCHHUBATEUX JOCTOBECPHOCTD,

chopMUPOBAaHHOCTHh YMEHUI: COOJIIOIaTh MPaBWIIa MOJIB30BAHMS XUMHUYECKOH TIOCY0M 1 JTab0paTOpHBIM
o0opynoBaHuEeM, 0OpaleHNs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU IO BBIITOJIHEHUIO Ta00OPaTOPHBIX
XUMHUUYECKHUX OIIBITOB, 3KOJIOTHYCCKN HGJ’IGCOO6p33HOFO IIOBCJICHUS B 6I)ITy n Tp}UIOBOﬁ ACATCIBHOCTU B ILICIIAX
COXpPAHEHUs CBOErO 3/I0POBbSA, OKPYXKAIOMIEH MPUPOTHON CpPEeIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHA,
OCO3HABaTh OIACHOCTh TOKCHYECKOTO JACMCTBUS HA JKMBBIE OpPraHU3Mbl ONPENEIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMAas cMbIch noka3zarens [1J1K;

c(OpMUPOBAHHOCTh YMEHHUMN: OCYILECTBJIATH IIeJICHANpPaBICHHbIA MOUCK XUMUYECKOW HMHGOpManuu B
pa3IMyYHBIX MCTOYHMKAaX (HayyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelCcTBa MaccoBOW HH(poOpMaluy,
WuTepHer u 1pyrue), KpPUTHUECKH AaHATU3UPOBATbXMMHUUYECKYI0 HH(OpMaIHio, nepepadaThiBaTbeé U
HCII0JIb30BATbB COOTBETCTBUU C IMOCTABICHHON yueOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnnuyectBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIE (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[penmer opranmyeckoii xumuu. Teopus e A cnam EI'D. Xumus (Moztysts 1o
11 CTPOEHUS OpraHn4ecKuX coequHeHnii A. M. 8 1 PCILICHHIO TPYAHBIX 3azlaq)v
Evienona e Tpenaxep "O06mako 3HaHUN"
yriaep Xumus. 10 kmacc
Hroro mo pazueny 8
Paspnen 2.YrueBogopoanbt
e S cnam EI'D. Xumus (Mogysb 1o
[IpenenbHbIE YraeBOIOPOABI — AJKAHBI,
21 pen; yr J0pon 5 PEIICHUIO TPYTHBIX saz[aq)u
LHHKJIOAJIKAHBI e Tpenaxep "Obnako 3HaHUIT"
Xumus. 10 kmace
e S cnam EI'D. Xumust (Moxyss 1o
Henpenenbubie yrieBo1opoabl: alKeHBI,
29 pea yr. nopon 14 1 PELIEHUO TPYAHBIX 3az[aq)u
AJKaJNEeHbI, AJIKUHbI e Tpenaxep "O6nako 3HaHUIT"
Xumus. 10 knace
e S cnam EI'D. Xumus (Moaysb 1o
2.3 ApoMartudeckue yrieBoAopo bl (apeHsbl) 8 PCLICHUIO TPYAHBIX 3az[aq)“
e Tpenaxep "Obnako 3HaHUI"
Xumus. 10 knacc
e S coam EI'D. Xumus (Moaynb 1o
24 [IpupoiHbIE UICTOYHUKH YTIIEBOJIOPOJIOB U X 4 PEIIEeHUIO TPYAHBIX 3a/1a4)
nepepaboTka e Tpenaxep "Obnako 3HaHUI"
Xumus. 10 kmace
o S coam EI'D. Xumust (Moayns 1o
2.5 ["anmoreHnIpon3BOJHBIE YIIIEBOIOPOIOB 4 1 PELIEHUIO TPYIHBIX 3a/1a4)

e Tpenaxep "Ob6mako 3HaHUI"




Xumuns. 10 kmace

Hroro no pazneny

35

Pa3znen 3.Kuciopoaconep:kamue opraHnyecKne coeHHEHHsI

KapOoHuIbHBIC COSTUHEHMS: AlTbJICTUIBI U

e S cnam EI'D. Xumus (Moaysb 1o
PEIIEHUIO TPYAHBIX 3a/1a4)

3.1 keToHbl. KapOoHoBbIe KCIOTHIL. ClI0KHBIE 21 .
sbupit. Kupbr e Tpenaxep "O6nako 3HaHMI"
PEBL. /RUD Xumus. 11 knace
e S cnam EI'D. Xumus (Moayinb 1o
3.2 Cruptsl. DeHon 11 PCLICHHIO TPYAHBIX 3a/1a')
e Tpenaxep "O6mako 3HaHUN"
Xumwus. 11 kmacc
e S cnam EI'D. Xumus (Mogysb 1o
3.3 VIeBos! 9 pEIIEeHNIO TPYAHBIX 3a/1a4)
e Tpenaxep "O06mako 3HaHUN"
Xumus. 11 kiace
Hroro mo pazgeny 41
Pasznen 4.A30Tconeprkanye oOpraHnyecKkue coeIuHeHus
e S cnam EI'D. Xumus (Momaysb 1o
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 PCLICHHIO TPYAHBIX 3az[aq)u
e Tpenaxep "O06mako 3HaHUN"
Xumus. 11 knace
Hroro mo pazgeny 12
Pazgea S.BbicokoMoJieKyJISIpHbIE COCAUHECHUSA
e S coam EI'D. Xumus (Moaynb 1o
5.1 BBICOKOMOJIEKYISIPHBIE COEMHEHMUS 6 DEHICHUIO TPYAHBIX sazlaq)v
e Tpenaxep "OGnako 3HaHUN"
Xumus. 11 kmace
Uroro no pazgeny 6
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11 KJIACC

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (LN (POBbHIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznen 1.TeopeTnyeckue 0CHOBbI XUMUH
Crpoenwue atoma. [TepruoanuecKuii 3aK0H o S cpam EI'D. Xumust (Moyrb o
11 u [lepnoanueckas cuctemMa XUMHUYECKUX 9 PCILCHHIO TPYAHBIX 3az[aq)v
e Tpenaxep "O06mako 3HaHUN"
anemeHToB JI. . Meneneera
Xummus. 11 kmacc
e S cnam EI'D. Xumust (Moayss 1o
19 Crtpoenue BemiectBa. MHOTOOOpasne 11 1 PeIIeHHIO TPY/IHBIX 3a71a4)
BEILIECTB e Tpenaxep "Obnako 3HaHUI"
Xumus. 11 kiace
e S cnam EI'D. Xumus (Mogysis 1o
1.3 XUMHUYECKUE PEAKITUN 19 1 3 PCLICHHMIO TPYAHBIX 3az[aq)u
e Tpenaxep "O06mako 3HaHUN"
Xumus. 11 kmace
Hroro mo pazgeny 39
Pa3znen 2.Heoprannueckasi Xumusi
e S cnam EI'D. Xumus (Moaysb 1o
2.1 Hemeranmst 31 1 3 PCILICHUIO TPYAHBIX 3az[aq)“
e Tpenaxep "Obnako 3HaHUI"
Xumus. 11 kiace
e S coam EI'D. Xumus (Moayns 1o
29 MeTamibs 23 1 2 PEIIEHUIO TPYAHBIX 3az[aq)v
e Tpenaxep "OGnako 3HaHUN"
Xumus. 11 kmace
Hroro no paszneny 54
Paznen 3.Xumusi v )KU3Hb
3.1 MeToap! TO3HAHUS B XUMHU. XUMHUS U 9 e S cnam EI'D. Xumus (MOIyIb 110




KHU3Hb

PELICHUIO TPYIHBIX 3a/1a4)
e Tpenaxep "O06mako 3HaHUN"
Xumus. 11 kmace

Hroro no pazneny
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IHoypounoe nananupoeanue. 10 knacc. Yenyoaenutii ypoeets

Ko
Jama
i u3zyuenus
Ne T ecm Jomawnee
n/n eMa ypora 60 3a0anue
uac | nnan | hakm
08
Beoonuwiii uncmpyxmaoic no Th. n3yuuth §13, Ne2 4
1 [IpenMer u 3HaYeHHE OpraHNYECKON XUMUH, IPEJCTABIEHNE O MHOTOOOpa3ui OPraHnYecKuX 1 | 01.09 n3yduTh §14, Ne8.9
COEIMHECHUI
2 DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U BO30OYXIEHHOE COCTOsIHUS). BaneHTHbIe 1 | 05.09 n3y4uuTh §15, Ne2 4
BO3MOXHOCTH aToMa yriiepoja
3 XuMHYeckas CBSI3b B OPraHUYECKHX COeTUHEHUSIX. MexaHu3Mbl 00pa30BaHNs KOBAaJIEHTHON 1 | 07.09 n3yuuTh §4 10
CBSI3M, CIIOCOOBI pa3pbIBa CBS3EH ' cTp.29
4 Teopus cTpoeHHs opraHYeckux coeauaeHnii A. M. byrineposa 1 08.09 u3yauThb §16, No5,6
Buter m30Mepun: CTPyKTYpHAs, MPOCTPAHCTBEHHAS. DIIEKTPOHHBIC () (DEKTH B MOJIEKYIIax usyauts 317, N9
5 VR 1 | 12.09 n3y4uuTh §18, No7
OpraHMYEeCKUX COEAMHEHUN
n3yuuTh §19
5 [IpencraBnenue o knaccudukanun u cucremarndeckas Homerknarypa (IlUPAC) opranmaeckux 1 | 14.09 n3y4duTh §20, No§
BEIIECTB ' u3yduTh 821
7 Knaccudukanus peakiuii B opraHu4ecKOl XUMHH 1 | 15.09 n3y4duTh §22, Nod
8 Cucrematusauus 1 0000IIeHIE 3HAHUHN 110 TEME 1 19.09 3azjanus Ha KapTOYKax
9 AJIKaHBI: TOMOJIOTHYECKHI psijI, 00mmas popMysia, HOMEHKIATYPa U H30MEPHsL, SJICKTPOHHOE U 1 | 21.09 u3yauth §24, N5, Ne6
[IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
U3y4uTh §25,
10 dusnyecKkue 1 XMMUYECKHE CBOMCTBA aTKaHOB 1 | 22.09 BBITIOJIHUTH 33/IaHKE B
TETPau
11 Haxoxnenue ankanos B npupoje. CriocoObl MoTy4eHus U IPUMEHEHUE alIKaHOB 1 26.09 u3yauth §26, Nel, 7,
12 Huknoankansl: o0mas popmynna, HOMEHKIATypa U U30MepHUs, 0COOCHHOCTH CTPOCHUS U 1 | 2809
XUMHUYECKUX CBOMCTB, CIOCOOBI OMYyYSHUSI U IPUMEHEHHE
Pewenue pacuémnuix 3a0au Ha onpeieieHne MOJIEKYIIPHOU (POPMYIIBI OPraHUYECKOTO
13 BEIIIECTBA II0 MacCOBBLIM JOJISIM aTOMOB 3JIEMEHTOB, BXOJSAIINX B €r0 COCTaB. 1 29.09
CucremaTu3aius 1 0000IIeHHe 3HaHUN TI0 TEMe
14 AJIKEHBI: TOMOJIOTHYECKHH psif, 001as popmysna, HOMEHKIATypa, IEKTPOHHOE U 1 | 03.10
MIPOCTPAHCTBEHHOE CTpOoeHHEe MOoJIeKyll. CTpYKTypHas ¥ IUC-TPAHC-U30MEPHUS ATTKEHOB '




15 Pu3nyecKrue 1 XMMHUYECKHE CBOMCTBA alKkeHOB. IIpaBuino MapkoBHMKOBa 1 | 10.10
16 CriocoObl MOJTydeHUsI ¥ TPUMEHEHUE AIKCHOB 1 | 12.10
17 HUncmpykmasie no Th 1 13.10
Ilpakmuueckaa paooma Ne 1 nio Teme "llonyueHnue STuaeHa U U3y4eHHE €ro CBOMCTB"
18 Pemenune pacu€THBIX 33124 Ha OTPEACICHUE MOJICKYIISIPHON (hopMyIibl opranmydeckoro Bemectea | 1 | 17.10
19 AJKaTMeHbl: CONPsDKEHHBIE, U30JIMPOBAHHbIE, KyMYJIHPOBaHHBIE. OCOOEHHOCTH IEKTPOHHOTO 1 | 1910
CTPOCHUS
20 XUMHUYECKHE CBOMCTBA CONMPSKEHHBIX TUEHOB 1 | 20.10
21 CriocoObl MoJTyueHus: U IPUMEHEHHUE aJIKaIUEeHOB 1 | 24.10
22 AJIKUHBI: TOMOJIOTUYECKHU psajl, oOmast popmysna, HOMEHKIATYpa, JJIEKTPOHHOE U 1 26.10
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, (U3MUECKUE CBONCTBA
23 XUMHUYECKUE CBOMCTBA AIKHHOB 1 | 27.10
24 KauecTBeHHbBIE peakIy Ha TPOHHYIO CBSI3b 1 | 07.11
25 Crioco0Op!I MOTy4eHHS U TPUMEHEHUE ATKHHOB 1 | 09.11
26 | Pewenue 3a0au: pacuéThl 10 YPABHCHHIO XUMUYCCKOUW peaKIiunu 1 | 10.11
27 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 1 | 14.11.
28 ApEeHBI: TOMOJIOTHYECKUH psifl, 001Iast popMysia, HOMEHKIATypa. DIEKTPOHHOE 1 16.11
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ O€H30JIa U TOJIyoJIa, X (PU3MYEeCcKre CBOMCTBA
29 XUMHUYECKUE CBOMCTBA aPCHOB: PEAKIIUU 3aMEIICHHUS 1 17.11
30 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU MIPUCOCIUHEHHUS, OKUCIEHHUE TOMOJIOTOB OCH30J1a 1 | 2111
31 OCc00EHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA 1 | 2311
32 Pemenne pacy€THbIX 3a/1a4 Ha ONIPECIICHUE MOJICKYIIpHOH (hopMysbl opranudeckoro Bemectea | 1 | 24.11
33 CriocoObl MoTy4eHus! 1 IPUMEHEHNE apEHOB 1 | 28.11
34 ['eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KIIACCAMH YTIIEBOJI0POJIOB 1 30.11
35 Pacuétbl o ypaBHEHUSIM XUMHUECKUX peakiuid. CucreMaTtusanus u 0000IIeHHe 3HAHUN 110 TeMe 1 01.12
36 [Tpupoansiii ras. [lomyrasle HeDTSIHBIE ra3bl 1 | 05.12
37 KaMeHHbI# yrob v MPOayKTHI €ro nepepaboTKu 1 | 07.12
38 Hed1b 1 cnocoOsl e€ nepepabotku. [IpuMeHeHne NpoayKToB nepepaboTKu HeQTH 1 | 08.12
39 I'eneTnyeckas CBsA3b MEXKAY Pa3JIMYHBIMU KIIACCAMM YIJIEBOJLOPOJOB 1 | 1212
40 ["amoreHonpon3BOAHBIE YTIIEBOAOPOIOB: IEKTPOHHOE CTPOCHUE; PEAKIIUY 3aMEICHHS rajoreHa 1 | 1412
a1 JleiicTBHe 1Ien0Yeil Ha raJoreHNPON3BOAHbIE. B3auMonelicTBEe AUTaIoreHaTKaHOB C MarHUEM U 1 | 1512

LIUHKOM




42 CucremaTu3aius 1 0000IIeHHe 3HaHU TI0 pa3aeny "YrieBoaopoas” 1 | 19.12
43 Koumponvnasn paboma Nel 1o teme "YrineBoaopost" 1 | 21.12
44 [IpenenpHbIE OTHOATOMHBIE CIIMPTHI: TOMOJIOTUYECKUHN psill, 00mas Gpopmysa, cTpoeHHne 1 | 2212
MOJIEKYJI, ©30MEpHsi, HOMCHKIIATYpa, KI1acCupHKaIs, GU3NIECKUE CBOWCTBA
45 XUMHUYECKHE CBOWCTBA ITPEJIEIbHBIX OJHOATOMHBIX CIIUPTOB 1 | 26.12
46 Crnioco0bI mosTyyeHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITHPTOB 1 | 2812
47 [TpocTsie 3(hupbl: HOMEHKIIATYpa U H30MEPHsl, 0COOEHHOCTH (PU3MUECKUX M XMMHUYECKHX cBoricTB | 1 | 29.12
48 MHoOroaTOMHbI€ CIUPTHI: ITUIICHIIIMKOJIb U TJIUIEPUH, UX GU3NYECKUE U XUMUYECKHE CBONCTBA 1 | 09.01
49 CriocoObl MosTyuyeHus: ¥ IpPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1 | 11.01
50 ®deHoJI: CTPOSHHE MOJIEKYIIBI, (PU3UYeCKre CBOMCTBA. TOKCUYHOCTH (heHota 1 | 12.01
o1 XuMuyeckue cBoicTBa (eHoa 1 | 16.01
52 Crioco0pl osTy4eHust U mpuMeHeHue (heHona 1 | 18.01
HUncempyxkmaori no Th.
53 | Ilpakmuueckas paboma Ne 2. Penienve sKkcriepuMeHTAIBHBIX 33124 10 TeMe ""CIupTHI | 1 | 19.01
¢benospr"
54 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 1 23.01
55 AJIBJICTU/IBI H KETOHBI: 3JICKTPOHHOE CTPOCHUE KapOOHWIBHOM TPy, TOMOJIOTHYECKUE PSIIbI, 1 | 2501
obmas Gopmysa, n3oMepus 1 HOMEHKIIATypa
56 AJNbACTUIIBI M KETOHBI: (PU3MUECKHE CBOMCTBA; PEAKIIUU MPHUCOCTUHCHUS 1 26.01
57 Peakiuu oxucneHus U KaueCTBEHHBIC PEaKIIUK AlTbJCTHIOB U KETOHOB 1 30.01
58 CrocoObl MOTy4eHUS albJACTHI0B U KETOHOB 1 01.02
59 OHOOCHOBHBIC TIPEICIbHBIC KAPOOHOBBIE KMCIOThI, 0COOCHHOCTH CTPOCHUS UX MOJICKYJI 1 | 02.02
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, MX (DU3NYECKUE CBOMCTBA 1 | 06.02
61 XHWMHYECKUE CBOMCTBA MPEACIBbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1 08.02
62 Oco0eHHOCTH CBOICTB MypaBbHHON KUCIOThL. MHOTOOOpa3ue KapOOHOBBIX KUCIOT 1 | 09.02
63 Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX M ApOMATUIECKIX KAPOOHOBBIX, TUKAPOOHOBBIX, 1 | 13.02
THJIPOKCUKApOOHOBBIX KHCIOT. [IpecTaBuTeN BRICIINX KapOOHOBBIX KHCIOT
64 ITonsiTue 0 MPOU3BOJHBIX KAPOOHOBBIX KUCIOT 1 | 15.02
65 Cnoco0bl nosTyyeHHs U NpUMEHEHHE KapOOHOBBIX KUCIOT 1 | 16.02
66 CrnoxHble 3(hupbl: TOMOJIOTHYECKUHN psJl, oO11ast popMysa, H30Mepusi U HOMEHKJIAaTypa 1 | 20.02
67 du3nuecKue U XMMUYECKUe CBONCTBA 3(UpPOB 1 | 22.02
68 Pewenue pacuémmnuix 3a0au: 10 ypaBHEHUIO XMMUYECKON PEaKLIMH, HA ONPE/IeTICHHUE 1 | 2702

MOJ'ICKyJ'IHpHOfI (I)OpMyJ'IBI OPraHn4cCKOro BCuIcCTBa




HUncempyxkmaorice no Th.

69 IIpakmuueckasn paboma Ne 3. PenieHne dKCriepUMEHTATBHBIX 33124 110 Teme "KapOoHoBbIe 1 | 29.02
KucnoThl. CrnoxxHble 3Gupsr”

70 | XKupsl: cTpoenue, Gu3nyeckre U XMMUIECKHUE CBOMCTBA (THIPOJIN3) 1 | 01.03

71 Oco0OeHHOCTH CBOMCTB JKUPOB, COJIEPIKANINX OCTATKHA HEMPEIEIbHBIX KUPHBIX KHCIOT. JKUPHI B 1 | 05.03
pUpoJe

72 Mpbuia Kak coJIM BBICIIUX KapOOHOBBIX KHCIIOT, X Moroiee aeiictue. [lonstue o 1 07.03
cuHTeTHYeCKUX Motouux cpeactrax (CMC)

73 I'eneTnveckas CBsI3b YrIeBOJOPOJOB U KHUCIOPOICOACPKAITUX OPTaHUUECKUX BEIIECTB 1 | 12.03

74 | Pacuémul 10 YpaBHEHUSIM XUMUYECKUX PEAKIIUM 1 | 14.03

75 CucreMaruzamus 1 0000IIeHNEe 3HAHUN 110 TEME 1 15.03

76 OO011ast XapakTepUCTUKA YIIEBOAOB U KiIacCU(PUKAIMS YIIIeBOAOB (MOHO-, IU- U MOJIMCAXaPUIbI) 1 | 19.03

77 Monocaxapuapl: GpU3NYECKUE CBOMCTBA U HAX0XKJIEHUE B IPUPOJIE 1 | 21.03

78 | IlpuMeHeHue TITFOKO03b], €€ 3HAaYCHUE B KU3HEIEATSILHOCTH OpraHu3Ma 1 | 22.03

79 Jlucaxapuipl: caxaposa, MaJlbTo3a U JIakTo3a. HaxoxaeHne B mpupoie ¥ MpruMeHEHHe 1 | 0204
JIMCaxapyuIoB

80 [Tonucaxapupl: CTpo€HUE MAKPOMOJIEKYH, (U3MUECKHE M XUMUUECKHE CBOMCTBA, TIPUMECHEHHUE 1 | 04.04

81 [TonsaTre 06 HCKYCCTBEHHBIX BOJIOKHAX 1 | 05.04

82 Pewenue pacuemnuix 3a0au Ha onipeesieHHe JOIM BbIX0/IA TIPOIYKTa PEAKIIHH OT TEOPETHYESCKH 1 | 09.04
BO3MOKHOTO

83 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 pa3AeITy 1 11.04

84 Konumponsnan paboma No2mo teme "Kucnopopcoaepxariiue opraHu4ecKue coeTuHeHus " 1 | 12.04

85 AMUHBL: KITacCU(pUKAIHS, CTPOCHUE MOJICKYJI, 001mast opMylia, H30MepHsi, HOMEHKJIATypa U 1 | 16.04
(bu3nvecKkrue CBONWCTBRA

86 XHUMHYECKUE CBOMCTBA aTM(paTHICCKUX aMHUHOB 1 | 18.04

87 AHUIIUH: CTPOCHHE aHWIMHA, 0COOEHHOCTH XUMHYECKHX CBOWCTB aHWJIMHA 1 | 19.04

88 CriocoObl MoJTy4yeHus: ¥ TpUMeHeHHe an(aTHIeCKHX aMIHOB 1 | 23.04

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3omepus, puzndeckue cBoiictBa. OTaeNbHbBIE TPEACTaBUTEIN 1 | 2504
0-aMHHOKHUCJIOT

90 XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOe 3HaYeHEe aMUHOKUCIOT. CHHTE3 U 1 | 26.04
TUAPOJIU3 TIENTHIOB

91 benku kak mpupoaHble NOJMMEPBI; CTPYKTYPBI OEITKOB 1 | 30.04

92 XUMHUYECKHE CBOMCTBA OEIIKOB 1 | 02.05




A30Tc0;[ep>1<aume reTCPOUUKINICCKUC COCANHCHU . HyKHCI/IHOBHe KHCJIOTBI: COCTaB, CTPOCHUC

93 1 | 03.05
1 OMOJIOTUYecKast poJib
HUncempyxkmaosice no Th.

94 Ilpakmuueckas padoma N 4. Pemienne sKCriepUMEHTAIBHBIX 3a/1a4 1Mo Teme "Azorcoaepxkamue | 1 | 07.05
OpraHuYecKue coeTuHeHus"
Uncempyxkmaosic no Th.

95 Ilpakmuueckasa paboma Ne 5. Penienne skciepuMEeHTANIbHBIX 3a71a4 110 Teme "Pacnio3naBanue 1 10.05
OPraHUYECKUX COCTMHEHUM"

96 KoHTpossHas paboTa o Teme "A30TcoaepKanire OpraHmuecKue CoOeTHHEHS " 1 | 14.05

97 OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COSTMHEHUH U METOBI X CHHTE3a — 1 | 1605
MTOJIMMEPHU3AITUS U TIOJTHMKOH ICHCAITHS

98 [Tnactmacchl. YTunm3arus u nmepepadoTKa IIacTHKa 1 17.05

99 DnacToMepsl: HATypaJIbHBI CHHTETHYECKUE KaydayKku. Pe3nna 1 '

100 Bonokna: HaTypaibHbBIE, HICKYCCTBEHHBIC, CHHTETHUYECKHE. [1oTMMephI CIeHaaTbHOTO 1 | 2105
Ha3HAYCHUS
HUncempyxkmaori no Th.

101 | Ilpakmuueckasa paooma Ne 6. Penienne sKCiepUMEHTAIIBHBIX 3a71a4 110 Teme ""Pacnio3naBanue 1 | 23.05
IIJJACTMACC ¥ BOJIOKOH"

102 O6O6I.HCHI/I€V 'I/I CHUCTEeMaTH3alMs U3YYeHHOTO MaTepuaa o Teme "'BbhICOKOMOJIEKY s pHbIE 1 | 2405
COEIMHEHUS
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
e Xumus, 10 kmacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipoznos A.A., JIynun B.B.; nox
penakuueii Jlynuna B.B., O06mmecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTBIO «/IPODA»; AkimoHepHOE
obmectBo «M3natenscTBO «lIpocBenienne
e Xuwmus, 11 xmacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakiueit Jlynuna
B.B., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «IPODAY; AKImoHEepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. Xumus. [lnanupyemsie pe3ynapraThl. CucreMa 3aganuil. 8—9 kiaccsl: nocodue Juisd yuuTenen
obmieoOpasosar. yupexaerauii / A. A. Kasepuna, P. I'. IBanosa, JI. FO. o6poTun; mox. pen. I'. C.
Kosanesoii, O. b. Jlorunosoii. — M.: [IpocBemnienue. — 2013. — 128 c.

2. Xumus. Tematudyeckuit KoHTpoJib. 8—9 kiaccel / A. A. Kasepuna, I'. H. MomyanoBa, M. I'. Cractuna. —
M.: HaunonansHoe oOpaszoBanue, 2022. — 160 c. (PI'OC. Tematnueckuit KOHTPOJIb).

3. Ho6potun JI. FO. Kortpomupyromas GyHKIIHS MIKOJIBHOTO XUMUYECKOTO dKCIIepuMenTa // Xumus B
mkoste. — 2017. — Ne 3.

4. Eperrun [, I1., umkun E. A. Metoauka pemieHus 3a7a4 1Mo XuMuH: y4e0. mocodue st CTyJIEHTOB
meJ. MH-TOB 10 OmoJI. u xuM. criett. — M.: TIpocserienue, 1989. — 176 c.

5. 3notHukoB 3. I'. Xumudeckuii akciepuMeHT Kak crenuduaeckuii Meroa ooOyuenus // [lepBoe ceHTS0ps.
—2007. — Ne 24.

6. Momyanosa I'. H., Cuactuna M. I'. KonnuecTBeHHbBIE OTHOLIEHHS B XUMHUH // XUMUS IS IKOJbHUKOB.
—2020. — Ne 4,

7. Obmas meroanka ooydenust xumud B 1mkosie / P. I'. UBanosa, H. A. I'oponumnoga, JI. FO. lobpoTun u
ap.; mox pen. P. I'. UBanoBoit. — M.: [Ipoda, 2008. — 319 c. (Poccuiickas akagemusi oOpa3oBaHUS —
yuntento). A.A. Kasepuna, P.I". UBanoBa. I'1. HopmaruBHas 6a3a XuMHU4YeCKOTo 00pa30BaHUs B CPEIHEH
LIKOJIE.

8.Xumus. Pemenue 3aanuii MOBBIILIEHHOTO U BEICOKOTO YPOBHS CIOKHOCTH. Kak mosiyduTh
MakcuMaibHbIN O0amt Ha EI'D: yue6. mocobue / A. A. Kasepuna, I'. H. Momuanosa, H. B. CBupunenkona,
C. B. CraxanoBa. — M.: Uuremnekr-Lentp, 2015. — 216 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e S cnam EI'D. Xumus (Moaymnb 1O pEIISHUIO TPYIHBIX 3a]1a4)
e Tpenaxep "O6nako 3HaHu" Xumus. 10 kmacc



