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MNOSICHUTEJIBHAS 3AIINCKA
Pabouas mporpamMma mo XuMHUH Ha YPOBHE CpEAHET0 001ero o0pa3oBaHus pa3padboTaHa Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBaHUH
B Poccuiickoit ®enepainun», TpeOOBaHMI K pe3yjibTaTaM OCBOCHHS (elepalibHOM 00pa30BaTeNIbHOM mporpaMmbl cpeaHero oomiero obpaszoBanus(®OIl COO),
npezacTaBieHHBIX B DenepalbHOM TocyaapcTBeHHOM obpasoBatenbHoM cranaapre COQO, ¢ yuérom KoHumenmuum mnpemonaBaHus Y4eOHOTO NOpeaMeTa «XUMHA» B
oOpa3oBareibHBIX opranmzauusix Poccuiickoit Denepanyy, peayn3yrOIMX OCHOBHbIE OOpa3oBaTeNbHBIE NMPOrpaMMbI, U OCHOBHBIX HOJOXKEHHH «CTpaTeruu pa3sBUTHS
Bocriutanus B Poccuiickoit ®eneparuu Ha nepuox 1o 2025 roma» (Pacnopsikenue [pasurensctea PO ot 29.05. 2015 Ne 996 - p.).
XuMust Ha ypOBHE YIiTyOIEHHOTO U3yUYeHHsI 3aHUMAET BAXKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO oOpa3oBaHus y4anuxcst 10—11 xnaccos. M3ydyenune npenmera,
peanusyemMoe B yclIoBUsX AU epeHIMPOBaHHOTO, TPOPUIBHOr0 00y4YeHus], MPU3BaHO O0ECTIEUUTh 0011e00pa30BaTEeIbHYI0 H OOILEKYIbTYPHYIO HOATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOIUMYIO AJISl aJaNTalMy UX K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU B COLIMYME, a TAKKe ISl MPOAOJDKEHUS O0YUICHHUS B OpraHU3aLusaX MpogecCHOHAIBHOIO
00pa3zoBaHusl, B KOTOPBIX XUMHUSI SIBJSIETCS] OJHOW U3 IPUOPHUTETHBIX TUCIIUATUINH.
B mporpamMe o XxumMun HazHauYeHHUE TIpeAMETa «XHUMUSD TOIydaeT MOIPOOHYI0 HHTEPIPETALUIO B COOTBETCTBUH € OCHOBOMoaraommmMu nonoxenusimu @I'OC COO
0 B3aMMOOOYCIJIOBIIEHHOCTH LieJIeH, COAEpKaHMs, Pe3yNbTaToB 00yUeHHsl U TPeOOBaHUH K YPOBHIO MOJrOTOBKHM BBIITYCKHUKOB. CBHIETEIBLCTBOM TOMY SBIISIIOTCS CICIYIOLINE
BBITIOJTHSIEMbIE IPOTPAMMON 110 XUMHHU (PYHKIHH:
*  UHQOPMAIMOHHO-METOAMYECKAsl, Pealn3alisi KOTOPOH oOecrieunBaeT MoJydeHUe MPEJICTABICHHUS O LIeNsX, COJIepKaHuM, o0lIel cTparerud 0o0y4eHus, BOCIUTAHUS
U pa3BUTHA 00YYarOLINXCS CPEACTBAMH MPEIMETA, U3y9aeMOI'0 B PaMKaxX KOHKPETHOTO MPOQHIIS;

®  OpPraHU3alMOHHO-IUIAHMPYIOUIAs, KOTOpas IIpeNyCMaTpuBaeT OIpeleNiCHHe: IPUHIMIIOB CTPYKTYPHUPOBAHUS M IIOCJIECAOBATEIbHOCTH H3YyUEHHA Y4E€OHOTO
MaTepHaia, KOJIMIECTBeHHBIX U KaUeCTBEHHBIX €r0 XapaKTEPUCTHK; MOAX0J0B K (POPMHUPOBAHHIO CO/ICPKATEIbHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTEIbHBIX
JOCTIDKEHUH 00yYaloMXcsl B paMKaxX UTOTOBOHM aTTecTaluy B OpMe €TUHOTO rOCYJapCTBEHHOI'O K3aMeHa 110 XUMHUH.

ITporpaMma [yis yriryOnEHHOIO U3Y4E€HUS XUMUU:

® yCTaHaBIMBAeT MHBAPHMAHTHOE MPEIMETHOE COJEpXKaHHe, 00s3aTeNbHOE IS M3Y4YEHHs B paMKax OTAEIBHBIX MpoQuiel, mpeaycMaTpuBaeT paclpelielieHne U
CTPYKTYpUPOBaHKE €T0 0 Ki1accaM, OCHOBHBIM COZEp KaTeIbHBIM JIMHUAM/pa3aeiaM Kypca;

*  1aéT NpUMEpHOE pacHpeaeIcHrue yueOHOro BpeMeHH, PEKOMEHAYEMOT0 [l N3yUEeHHUS OTACIbHBIX TEM;

® MpenjaraeT MPUMEPHYIO MOCIENOBATENFHOCTh M3YYEHHS y4eOHOro MaTepuana ¢ Y4ETOM JIOTWKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX M MEXIPEIMETHBIX
CBSI3EH;

®  71aéT METOAMYECKYIO MHTEPIPETAlMIO LeNed U 3a7ad M3y4YeHUsl mpeaMeTa Ha yriayOJnE€HHOM YpPOBHE C YYETOM COBPEMEHHBIX NMPHOPUTETOB B CUCTEME CPEIHETO
o0miero o0pa3oBaHuUs, CONEPKATENBHOW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMS OCHOBHOM 00pa30BaTENbHOM NpOrpaMMbl CPEJHErO OOILEero
o0OpazoBaHHsl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKKe C Y4YETOM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEJbHBIX ACUCTBHI 0Oydarollerocs Io
OCBOEHHIO COJIEpKAaHMA MTpeIMETa.

ITo BceM Ha3BaHHBIM MO3MLMSM B IIPOrpaMMe M0 XUMHHM MPELyCMOTPEHA MPEEMCTBEHHOCTh C OOYYEHHEM XHMHM Ha YPOBHE OCHOBHOTO 0o0miero oOpa3oBaHus. 3a
mpejieiaMyd yCTaHOBJICHHOW MPOIrpaMMOi M0 XUMHH 00s3aTe/bHON (MHBapUAHTHOMN) COCTABIAIOLICH COAepikaHUs ydeOHOro mpeamera «XHMHUs» OCTaéTcs BO3MOXKHOCTD
BBIOOpA €ro BapHaTUBHOM COCTABIIAIOLICH, KOTOpast JJOJKHA ONPENENIATHCS B COOTBETCTBUH C HANpaBlieHHEM KOHKPETHOTO poduiist 00yueHusI.

B cootBetrcTBHE ¢ KOHIeNTYanbHbIME TIoNoxkeHUsIME PI'OC COO o Ha3zHa4YeHWH MPeAMETOB 0a30BOT0 M YIIyOJIEHHOTO ypOBHEH B cucteMe nuddhepeHInpOBaHHOTO
00y4yeHHsI Ha YPOBHE CpelHEero ooOumero oOpa3oBaHUs XUMHSA Ha YPOBHE YINIyOJIIEHHOIO M3y4YEHUS HalpaBlCH HAa PEaM3aLUI0 MPEEMCTBEHHOCTH C HOCIEAYIOIIUM 3TalloM
MOJYYEeHUS] XUMHYECKOTO O00pa3oBaHUS B paMKaxX H3y4YCHHUS CIIEUUATBHBIX ECTECTBEHHO-HAYYHBIX M XHMHYECKHX IOUCLUUIUIMH B BY3aX W OpraHU3alUsAX CPeIHEro
npodeccuoHabHOTO 00pa3oBaHMsA. B 3TOH CBsA3M u3ydeHHE NpeaMera «XUMHs» OPHEHTHPOBAHO NPEHMYILIECTBEHHO Ha PACIIMPEHHE M YITyOJieHHE TEOPETUYECKOW U
NPAaKTUYECKOW IOATOTOBKH OOYYaroIIUXCsi, BBIOPABIIMX ONpenenEHHbI Mpoduias oOydeHHs, B TOM YHCIE C IEPCHEKTHBOH MOCIEOYIOLIEro MOJIyYeHHsS XUMHYECKOIO
oOpa3oBaHusl B opraHu3anusix npodeccronanbHoro oopazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k mimaHHpyeMbIM pe3ysibTaTaM OCBOSHHS (eliepantbHON
00pa3oBaTeIbHON HPOrpaMMBbl CpPEeJHEro OO0LIero oO0pa3oBaHUSI M3yUEHHE NpeaMeTa «XUMHS» OPUEHTUPOBAHO TAKKE HA pEIICHHE 3a/ady BOCHHUTAHHS U COLUAIBHOIO
pasBUTHS 00y4aroMXcsl, Ha (POPMHUPOBAHUE y HUX OOIICHMHTEIUIEKTYyaJbHbIX YMEHUH, YMEHUI pallOHAIN3AaLUN y4eOHOro Tpyaa U 00OOMIEHHBIX CIIOCOOOB NESTENbHOCTH,
UMEIOIIIX MEXINCIMIUTMHAPHBIN, HAAIIPEMETHBIN XapakTep.

CocTaBisOIMU TpeaMeTa «XUMUs» Ha YPOBHE YTIyOJEHHOTO U3yUYCHHs SIBISIOTCS YIayOnéHHbIe Kypcehl — «Opranndeckas xumus» u «O0mas 1 HeopraHuiecKkas
xumus». [lpu ompeneneHnn moaxoa0B K 0TOOPY M CTPYKTYPHOM OpraHM3alM COACPKaHUS 3TUX KypcOB B MPOTpaMMe IO XMMHHU 332 OCHOBY NPHUHATH mojoxeHust ®I'OC




OcHoBy coniepkanusi KypcoB «Opranndeckas XuMus» 1 «OO11ast 1 HeopraHudeckass XUMUsD COCTAaBISICT COBOKYITHOCTh IPEMETHBIX 3HAHUNH U YMEHHUH, OTHOCSIILIXCS
K 0a30BOMYy YpOBHIO M3y4YeHHs INpenMeTa. JTa CHCTeMa 3HAHWH MOJy4YaeT ONpeAeN€HHOE TEOPETHYECKOE MOTIOTHEHHUE, MO3BOIIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oompirii 00BEM (hakTOIOTHYECKOTO MaTepraia. Tak, Ha yriay0iaEHHOM YPOBHE H3yUCHHUS MpeaMeTa 00ecredeHa BO3MOKHOCTh 3HAYUTEIIHPHOTO YBEITUICHIS 00BEMa 3HAHUN O
XMMHYECKUX JJIEMEHTaX M CBOMCTBAX MX COCIMHEHUH Ha OCHOBE PACIIMPEHUS U YTiyOJIeHHs MPEICTaBICHUN O CTPOCHUH BEIECTBA, XMMUYECKOW CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKaHUsI pPeakUuid, pacCMaTPUBAEMBIX C TOYKU 3PEHUS XUMHUYECKOM KMHETHKM W TepMOAMHAMHKHU. V3yueHue nepuoaumyeckoro 3akoHa u llepuoanueckoil cHCTEMBbI
XUMHYECKUX JJIEMEHTOB 0a3znpyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX IPEICTABICHUAX O CTPOCHHH aToMa. XHWMHYECKas CBS3b OOBSCHAETCS C TOYKH 3PEHHS
SHEPreTHYeCKUX HM3MEHEHHH NpH e€ o0pa3oBaHWMU M Pa3pylICHUH, a TakKe C TOYKH 3pPEHHS MEXaHHM3MOB e€ oOpa3zoBaHus. V3yueHue THIOB peakmMi JOMOJHSAETCS
(bopMHpOBaHHEM NPEACTABICHUN 00 3IEKTPOXUMHUYECKUX IPOLECCaX U 3JIEKTPOJIM3E PAcIUIaBOB U PACTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XMMHH IPU PaCCMOTPEHUHU
PEaKIIMOHHON CIIOCOOHOCTH COEIMHEHUH yHIensieTcs 0co00e BHUMaHHE BOMpPOcaM 00 3JeKTPOHHBIX 3(QeKTax, 0 B3aMMHOM BIUSHUH aTOMOB B MOJIEKYJIaX M MeXaHHU3Max
peakui.

Ocoboe 3HaYeHrne UMEET TO, YTO Ha COAEP)KAaHHE KypCOB XMMHUHU YIIyOJIEHHOTO YPOBHS H3y4YEHHS Ul KJIacCOB OMpenesi€éHHOro npodwmis (TIaBHEIM 00pa3oM Ha MX
CTPYKTYpYy W XapakTep AOMOIHEHHH K OOIIeldl crucTemMe MpeIMEeTHBIX 3HAHWN) OKa3bIBAIOT BIHMSHHUE CMEXKHBIC MPEeaMeThl. Tak, HampuMmep, B COJCpXKAHWH MPeaMeTa IS
KJIACCOB XUMHKO-(pr3ndeckoro npoduis 0onplioe 3HaueHHE OYyAyT UMETh DJIEMEHTHl Y4eOHOro MaTepHuana rmo oOmeid XxuMuu. [Ipu n3ydeHnn npeaMera B JIaHHOM clydae
aKUEeHT Oy/eT clenad Ha OOLIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPH B XUMHH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJISIpHAs TEOpHs B PU3UKE),
3aKOHBI COXPAHEHUSI MAaCChl U SHEPTUH, 3aKOHBI TEPMOJANHAMUKHY, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JPYIoE.

B T0 e BpeMs B cofiepKaHUU ITpeIMeTa s KJIACCOB XMMHKO-OHOIOTHYeCKOTo Mpoduiist OOIBIINI yIeNbHbIN Bec OyAeT NMETh OpraHndeckast XuMusi. B aToM ciaydae
MPEAOCTABISIETCS BO3MOXKHOCTE sl OoJiee 0OCTOATENFHOTO PACCMOTPEHHS XUMUYECKOW OpraHW3allH KIETKH Kak OMOJIOrMYEeCKO CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K
NpUMepy, TaKHe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUABI, OCIKH, YITIEBOAbl, HyKICHHOBBIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHUS O cocTaBe W CBOMCTBaxX MpeAcTaBUTEIEH
OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIECTB CIYXKAT OCHOBOM IS M3YYEHHUS CYITHOCTH MPONEccoB (POTOCHHTE3a, TBIXaHHS, TUIIIEBAPCHHUS.

B mutane ¢opmMupoBaHusi OCHOB Hay4YHOTO MHPOBO33PEHHsS, OCBOCHHs OOIICHAYYHBIX METOJOB IMO3HAHUS M OMbITa MPAKTHUYECKOTO NMPUMEHEHHS HAyYHBIX 3HAHUN
U3yueHHEe mpenMera «XUMHUs» Ha yrinyOJIEHHOM YpOBHE OCHOBAaHO Ha MEKIPEAMETHBIX CBA3SIX C YYEOHBIMH IpeAMETaMH, BXOSIIMMH B COCTaB MPEIMETHBIX oOnacTei
«EcTecTBeHHO-HayYHbIE ITPeIMETHD), «MaremaTrnka u nHpopMaTHKa» U «Pycckuii S3bIK U IUTEpaTypay.

[Ipn m3yyernnn y4eGHOTrO mpenMeTa « XUMUS» Ha YIIyONEHHOM YpPOBHE TakKe, Kak Ha YPOBHE OCHOBHOTO M CpeIHEro obmiero oopasoBaHus (Ha 0a30BOM YypOBHE),
3aJjayeil MepBOCTEIICHHOW 3HAYMMOCTH SIBJIsIETCS (POPMUpPOBaHHE OCHOB HAYKH XMMHH KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKON AEATEIILHOCTH YellOBeKa U
OJTHOTO U3 KOMITOHEHTOB MUPOBOH KYIbTYphl. Pemenue 3ol 3aaun Ha yriayOIEHHOM ypOBHE H3YUCHHS MTPEeIMETa MPEIoIaraeT pealn3alnio TaKuX [elel, Kak:

* (opmmpoBaHHE TpENCTABIEHHUI: O MaTepPHAIFHOM EAWHCTBE MHpa, 3aKOHOMEPHOCTSX M I03HABAEMOCTH SBJICHWH NPUPOABI, O MECT€ XHMHH B CHCTEME
€CTECTBEHHBIX HAyK ¥ €€ Beaylled pojiu B 00SCIICUCHUN YCTOMYUBOTO PAa3BUTHUS YSJIOBEUECTBA: B PEIICHUHU MTPOOJIEM SKOJIOTHIECKON, JHEPTeTUICCKON U MUIIeBON
0€301acHOCTH, B Pa3BUTHH MEIWLMHBI, CO3JaHUM HOBBIX MaTEpPHAaJOB, HOBBIX MCTOYHHUKOB SHEPTUHU, B 0OCCIIEUEHHUH PALMOHAIBHOTO HMPUPOIOINOIB30BAHUS, B
(hopMUPOBAHNH MUPOBO33PEHUS U O0IIEeH KyIbTYpPHI YEIOBEKa, a TAKXKE IKOJIOTHIECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/IOPOBBIO M IIPHPOTHON CPE/IE;

® OCBOCHHE CHCTCMbI 3HAHWI, JIGKAUIMX B OCHOBE XHMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (QyHIAMEHTAILHBIX IMOHSATHH, 3aKOHOB H
TEOpUH XHUMHUHU, COBPEMEHHBIX IPEACTABICHMH O CTPOEHUHM BELIECTBA Ha pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYJIIPHOM, O
TEPMOAMHAMUYECKIX U KHHETUYECKIX 3aKOHOMEPHOCTSX MPOTEKaHHUS XUMUYECKHX PEaKIHid, 0 XHMHUYECKOM PAaBHOBECHHU, PACTBOPAX U JMCIIEPCHBIX CHCTEMaX, 00
0OIIMX HAYYHBIX MTPUHLIUIIAX XHMHYECKOTO MTPOU3BOICTBA;

* (opmupoBaHHE y 00YYarOIIMXCS OCO3HAHHOTO MOHUMAHHUSI BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKHX 3HAHUH Ui OOBSCHEHHUS KIIOYEBBIX HICH M Mpobiiem
COBPEMEHHOH XUMHH, Ui OOBSICHEHHUS W MPOTHO3UPOBAHUS SIBJICHHH, UMEIOLINX €CTECTBEHHO-HAYYHYIO NMPUPOY; TPAMOTHOTO PELIeHUsl Npo0JieM, CBA3aHHBIX C
XUMUEH, TPOTHO3UPOBAHUS, aHATN3a W OICHKH C MTO3HMIIMHA dKOJIOTHIECKON 0O€30IMacCHOCTH TOCICIACTBHN OBITOBOM M IMPOW3BOJCTBEHHOMN JESITEILHOCTH YETIOBEKA,
CBA3aHHOH ¢ XMMHUYECKUM MPOU3BOJCTBOM, HCIIONB30BAHNEM U ITepepabOTKOM BELIECTB;

* yriyOneHue NpPEACTaBICHUH O HAyYHBIX METOAAX IO3HAHUS, HEOOXOOMMBIX JUIS NPUOOPETEHUS YMEHHH OpUEHTHUPOBATHCA B MHUpPE BEIIECTB M OOBICHEHHS
XUMUYECKUX SIBICHUM, IMEIOIINUX MECTO B IPUPOJE, B MPAKTUUECKOHN AESITEIbHOCTH U MOBCEIHEBHOM JKU3HU.

B mmane peanmzanyu MepBOOYEPEHBIX BOCIUTATENBHBIX W PA3BUBAIOIIMX (QYHKIWHA IIETOCTHOW CHCTEMBI CpPeJHEro oOmero o0pa3oBaHUs MPH HM3YYCHUH NpeaMeTa
«Xumusi» Ha yriryOnéHHOM ypoBHE 0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TAKKE LIEH U 3a/1a4H, KaK:




®  pa3BUTHEC MOTHBAIMH K OOYYCHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS OOIICUYEIIOBEUSCKUX IICHHOCTEH;
® pa3BHUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEH OoOydwaromuxcs, (GOopMHpOBaHHE y HHX CO3HATEIHHOTO OTHOIIEHUS K
caM000pa30BaHMIO U HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCIIOBHIO YCHCIIHOW NMPOGECCHOHAIBHON U OOIIECTBEHHOH JIEATEIbHOCTH, OTBETCTBEHHOIO OTHOIICHUS K
CBOEMY 37I0POBBIO M TOTPEOHOCTHU B 3/JOPOBOM 00pa3e KU3HU;
* (opmupoBaHWe yMEHHMI W HAaBBIKOB Pa3yMHOTO MPUPOIOIONB30BAaHUS, Pa3BUTHE DKOJOTHYECKOW KYJIBTYPBHI, MPUOOpPETeHHE OMbITa OOIIEeCTBEHHO-TIOJIE3HON
3KOJIOTUYECKOH e TETbHOCTH.
O011ee YMCII0 YacoB, NMPEIYCMOTPEHHBIX JJIs U3YYCHUS XUMHUH Ha YIITyOJICHHOM YPOBHE CpeHero ooiiero oopasosanus, cocrasister 204 yacos: B 10 kinacce — 102 gaca (3
Jaca B Hesienro), B 11 kimacce —68 waca (2 vaca B HEJIeINH0).

COAEP)KAHUE OBYYEHMUSI 10 KJIACC

OPITAHUYECKAS XUMUS

TeopeTHyecKkue 0CHOBbI OPraHNYeCKON XMMMH.

[Mpeamer u 3HAUYEHHE OPTAaHMUECKONH XUMHH, PEJICTABICHUE O MHOTOOOPa3HH OPraHMYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHHE aToMa YIiepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHUS. BaleHTHBIE BO3MOXHOCTH aToMa yriepoaa. XUMUYecKasl CBSI3b B OPTraHHUYECKUX
COCMMHECHUSX. THIB THOpPHAM3AIIMN ATOMHBIX OpOHWTalleld yriiepoma. MexaHu3Mbl OOpa30BaHUS KOBAJICHTHOH CBs3M (OOMEHHBIM W JOHOPHO-aKIENTOPHBIH). TwIbl
MepeKphIBaHUsl aTOMHBIX OpOuTaneld, 6- u m-cBs3u. OMUHApHAs, ABOWHAs W TpoiHas cBsi3b. CHOCOOBI pa3phiBa CBsA3el B MOJIEKYJIaX OpraHW4eckux BemiecTB. [loHsTHE O
CBOOOJHOM pajukaie, Hykieoduie u anekrpoue.

Teopus crpoeHus: opraHudeckux coenuHeHuid A.M. ByTinepoBa U COBpeMEHHbIE NMPEACTABICHUS O CTPYKTYype MOJEKYJ. 3HAYCHUE TEOPUU CTPOCHHSI OpraHU4YECKUX
coearHeHUH. MOJNeKyISIpHBIE U CTPYKTYpHBIE Gopmyiibl. CTpYKTYypHBIE (QOPMYJIIBI pa3InYHBIX BUJOB: pa3BEPHYTas, COKpaléHHas, ckenerHas. M3omepus. Buabl nzomepun:
CTPYKTypHasl, IPOCTPaHCTBEHHAs. DIEKTPOHHBIE (P HEKTH B MOJIEKYJIaX OPraHUYeCKUX COSAMHEHUN (MHAYKTHUBHBIA U ME30MEPHBII AP PEKTHI).

[IpencraBnenne o wiraccupuKamuu opraHmdeckux BeriecTB. llonstue o QyHKmoHanpHON rpynme. ['omonorus. ['omonormdeckue psagel. CucremMarudeckas
HOMeHKJaTypa opranmdeckux coenuHeHnit (I[UPAC) n TpuBranbHbIE Ha3BaHUS OTIEIBHBIX MIPEICTABUTEICH.

Oco0eHHOCTH U KiacCH(UKaIusl OpraHudecKuX peakiuid. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIH B OPraHMYECKON XIUMUH.

DKCIepUMEHTaIbHBIE METO/Ibl H3YUCHHS BEIIECTB U UX MPEBpAIICHUH: 03HAKOMIIEHHE ¢ 00pa3llaMy OPraHUYeCKUX BEUIECTB M MaTepHallaMi Ha WX OCHOBE, OIBITHI IO
MPEBPAIIEHNI0 OPTraHUYECKUX BEIIECTB IPH HarpeBaHuH (TIaBJIeHHe, O0YTIIMBaHNE U TOPEHHE), KOHCTPYHPOBAHHIE MOJIEIEH MOJIEKYJI OPTaHUIECKIX BEIIECTB.

Yraesogopoasl.

Ankanel. ToMonornueckuil psij ankanos, oOmas (GopMysia, HOMEHKIATYpa U M30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp -
rUOpUAN3aNUs aTOMHBIX OpOuTaNeit yrieposaa, 6-cBsi3b. Ou3ndueckue cBOHCTBA aTKaHOB.

XVWMHUYECKHE CBOMCTBA alKaHOB: PEAKIHNU 3aMEIIeHUs, M30MEpH3alyH, AeTHAPHPOBAHMS, TUKIN3AINH, THPOIN3a, KPeKuHra, roperns. [lpeacrasnenne o Mexanmusme
peaxiuii paauKaaIbHOTO 3aMEIIEeHNS.

Haxoxnenue B npuponae. CriocoObl Moy4eHus: U MPUMEHEHNE alIKaHOB.

Huxmoankaner. OOmas ¢opMmysna, HOMEHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHUS W XUMHUYCCKUX CBOWCTB MaNBIX (IIMKJIOMPOIIAH, ITUKIOOYTaH) M OOBIYHBIX
(UMKJIONEHTaH, UKIIOTEKCaH) HUKIoaNKaHoB. COCOOBI OMyUEHHS U IPUMEHEHNE IIUKIIOANKAHOB.

Anxenbl. [oMOIOrMYecKuil psiji alkeHOB, oOmas (GopMyia, HOMEHKIATypa. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp’-THOpHMAM3ALMSA
aTOMHBIX OpOWTajnei yriepoaa, o- u m-cBsi3u. CTpyKTypHas U TeoMeTpudeckas (IUc-TpaHc-) u3oMepus. Pu3ndeckiue CBOWCTBA AIKEHOB. XMMHUYECKHE CBOWCTBA: PEAKIIHH
MIPUCOEUHEHHUS], 3aMEUIEHUS B O-TIOJIOKEHUE NPU JBOWHOW CBSI3U, MOJUMEpHU3aUuUd U okucieHud. [IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peaKIMy Ha JBOWHYIO CBS3b.
CriocoObl OTY4YeHUs ¥ IPUMEHEHHE AJIKEHOB.

Anxanguensl. Knaccudukamms amkagieHOB (COMpsDKEHHBIC, M3OIUPOBAHHBIC, KymyauposauHvie). OCOOSHHOCTH 3JEKTPOHHOTO CTPOCHHS W XUMHUYECKUX CBOKCTB
COTPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoeannenue. [lomnmepusanus conpsykEHHBIX AUeHOB. CIIOCOOBI MOMYyUYEHHs U TPUMEHEHHNE aTKaUeHOB.

Ankusbl. ['oMoorudeckuil psi alkuHOB, oOmas QopMyia, HOMEHKJIATYpa UM HM30MepHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN ANKHHOB, Sp-
ruOpuau3anusl aTOMHBIX opOutanel yriepoma. dusmueckue CBOHCTBA AIKWMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUH MPHCOSAWHEHHS, AMMEPHU3AINH U TPUMEPHU3aIIH,

OKMCJICHHMA. NHCIOTHDBIC CBOL Bd AJIKMHOB. MMCIOIIHX KOHIICBVIO TDOMHVIO CBA3E. R AYC BEHHDBIC DCARITII HA TDOHMHVIO CBA3DH JOCOOPBI J10J] CHUA M HDHMCHCHHWE ATKHMHORB




ApoMaTtudeckue yriieBogopoabl (apeHbl). 'oMoIorHuecKuil psiji apeHoB, o0mas GopMyia, HOMEHKIATYpa U H30MepHs. DICKTPOHHOE U NIPOCTPAHCTBEHHOE CTPOCHUE
MoJeKynbl OeH3ona. dusnyueckue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OEH30JIa W €ro TOMOJIOTOB: PEaKIW{ 3aMeIIeHHs B OCH30JHHOM KOIBIE M YTIEBOIOPOIHOM
paaukaie, peakiiy MPUCOCANHEHHS, OKUCIICHUE roMOJIOroB OeH3ouna. [IpeacraBieHre 00 OPHUEHTHUPYIOLIEM JICHCTBHM 3aMECTHTEICH B OCH30JbHOM KOJIbIIE HAa IPUMEPE
IKWIBHBIX PaJUKaIOB, KapOOKCHIILHOW, THAPOKCHIILHOW, aMUHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOCHHOCTH XMMHUYECKHX CBOWCTB cruposa. [lonumepusanms
ctupoina. CriocoObl IMoTydeHus ¥ IPUMEHEHHE apOMaTHIECKHUX YTIIEBOIOPOIOB.

[Ipuponusiii Ta3. [lomytHple HedTsnbie Ta3sl. Hedtp m e€ mpoumcxoxnenwne. KameHHBIH yromb W MPOAYKTHI ero mepepaboTku. CrocoObl mepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMHUUSCKUHN, KaTaTUTHYSCKUH ), pudopmuHr, nuponus. [IpoaykThl nmepepaboTku HEQTH, UX TPUMEHEHHUE B TPOMBIIIUICHHOCTH U B OBITY.

['enetnueckast CBsI3b MEKIY Pa3IUYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOTeHIPOU3BOTHBIX YTIIEBOAOPOAOB. Peakmmn 3amernieHus rajoreHa Ha THAPOKCOTPYIITY, HATPOTPYIIY, ITHAHOTPYIITY, aMHHOTPYIIITY.
JlelicTBuE Ha raJoreHnporu3BOAHbBIE BOAHOTO U CIIUPTOBOIO pacTBOpa LIENOUH. B3aumMoaeiicTBUe TUraJoreHaIKaHOB ¢ MarHUeM M UUHKOM. [oHATHE 0 MeTa/lI0OpTraHuYeCKUuX
COoeMHeHHSX. VICIIoNIb30BaHUE TaIOTCHITPOU3BOIHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYEeCKHUX BEIIECTB.

DKCIIepUMeHTaIbHBIE METOJbI W3YYCHHUS BEIIECTB M WX IMPEBpPAICHHUNA: W3ydeHHE (PU3MUECKUX CBOKCTB YIIEBOJOPONOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX PEAKITHHA
YTIJIEBOJIOPOJIOB PA3IMYHBIX KIIACcCOB (0OecIBeUnBaHe OPOMHOM FIIM MOJIHOM BOJIBI, pacTBOpa IMEepMaHraHaTa KaJIHs, B3aNMOJICHCTBHE alleTHIICHa C aMMHAYHBIM PacTBOPOM
okcuma cepedpa(l)), kauecTBeHHOE OOHApYKEHHE YIJIepoJa W BOAOPOAA B OPraHUYECKUX BEIIECTBAX, MOJIYYCHHE STHUIICHA M M3yYEHHE €ro CBOMCTB, O3HAKOMIICHUE C
koyuekiusaMu «Hedte» u «YTomby, ¢ o0pa3namu 1miacTMace, KayqyKoB M PE3WHBI, MOJISIIMPOBAHUE MOJIEKYJ YTIIEBOIOPOIOB M TAIOT€HIIPOU3BOIHBIX YTIIIEBOJIOPOIOB.

Kuciopoacoaep:xaniue opranuyeckue coenHeHNs.

[penenbHble ogHOATOMHBIC CIUPTHL. CTpoeHUE MOJIEKYJ (Ha IMpUMEpe MeTaHoJjia W dTaHona). ['omMonoruueckuii psij, oomas GopMyiia, U30MEpHsi, HOMECHKJIATypa |
knaccudukanms. OU3NYECKHe CBOWCTBAa MpPEIENBbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBS3U MEXKIY MOJIEKYJIaMH CHHPTOB. XWMHUYECKHE CBOWCTBA: PEaKIMH
3aMelIeHNs, AeTHAPATAliN, OKACICHUS, B3aUMOJICHCTBIE C OPTaHWYECKUMH U HEOpTraHMYeCKUMHU KUCIIoTaMy. KadecTBeHHas peakius Ha OJHOATOMHbBIE criipThl. [leiicTBre
9TaHOJIa M METaHOJa Ha OpraHu3M ueioBeka. CrocoObl MOTyYeHHUS U MPUMEHEHNUE OJTHOATOMHBIX CITUPTOB.

[IpocTsie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcCOOEHHOCTH (PU3NYESCKUX U XUMHUYECKUX CBOMCTB.

MHOroaToMHbIe CHUPTH — ATHIEHTINKONb W TiulepuH. Dusndyeckre W XUMHYECKHE CBOWCTBA: PEaKIUM 3aMEUIeHHS, B3aWMOJEHCTBHE C OPraHMYECKUMHU H
HEOPTaHUYCCKUMHU KHUCIIOTAaMH, KadyeCTBEHHAs pEakius Ha MHOTOATOMHBIC CIUPTHL. [lpepcraBiieHne 0 MeXaHU3ME peakiui HyKJIeo(hUIHLHOTO 3aMemieHus. JleiicTBue Ha
opranu3Mm 4esioBeka. CriocoObl IMOJTydYeHUs] ¥ MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJITbI, B3AUMHOE BIUSHUE TUAPOKCOTPYIITBI M OEH30IBHOTO sapa. Pusndeckue cBoiicTBa Gerona. OCOOCHHOCTH XUMHYECKUX CBOHUCTB (eHOa.
KadgectBennnie peakiin Ha Gperon. TokcnanocTh Gerona. CriocoOs! moTydeHus u mpuMeHeHne gperoa. @eHondpopManbaeruIHas CMOoa.

KapOoHWIbHBIC COCUHEHHS — abJCTHABI MU KETOHBI. DJIEKTPOHHOE CTPOCHHME KapOOHWIBLHOW Tpymmbl. ['OMOJIOTHYECKHE PSAbI albJCTHAOB M KETOHOB, 0OIIas
¢dopmyra, U30Mepusi 1 HOMEHKJIaTypa. OU3nveckre CBONCTBA abJIETHI0B U KETOHOB. XMMUYECKHE CBOWCTBA aJbJICTHIIOB U KETOHOB: peaKluu npucoeanHeHus. OKucieHue
aJbJIETH/I0B, KAYECTBEHHBIE PEaKINK Ha anbaeruabl. CrocoObl MOTydeHus ¥ IPIMEHEHUE alTbAETHIOB U KETOHOB.

OIHOOCHOBHBIC TIPENEIbHBIC KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJl KapOOHOBBIX KHCIOT. M3omepus m HOMeHKIarypa. PU3WYECKHe CBOWCTBA
OJIHOOCHOBHBIX TIPEACIBHBIX KapOOHOBBIX KUCIIOT. BOIOPOIHBIC CBS3M MEXIAYy MOJICKYJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA: KMCIOTHBIC CBOWCTBA, PEAKIIHS
sTepuUKaIINH, PEaKIIUN C YIaCTHEM YTIIEBOAOPOAHOTO panukana. OCOOEHHOCTH CBOHCTB MypaBbUHON KHCIOTHL. [IoHSATHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT — CIOMHBIX
adupax. MHOrooOpas3ue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HETPEACIBHBIX U apOMATHIECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KHUCIIOT, THAPOKCHKAPOOHOBBIX
kucior. [IpencraBuTeNn BBICIIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAsS, MAIbMUTHHOBAS, OJICUHOBAS, IUHOIE8As, TUHOAEeH08As. KACTOTHL. CIOCOOBI MOyUYeHUS] U IPUMCHEHHE
KapOOHOBBIX KHCIIOT.

Crioxxabie 3¢upsl. ['oMomornaeckuii psiy, oomas Gopmyia, n3oMepus 1 HoMeHKIaTypa. Ou3ndeckiue 1 XUMHYECKHE CBOHCTBA: THAPOIIN3 B KUCIOU U IIEIIOYHOH Cpeie.

XKupsl. Ctpoenue, puznueckue U XUMHUYECKHE CBOMCTBA >KUPOB: THAPOJU3 B KHUCIOW M HIENO4HOM cpene. OCOOEHHOCTH CBOWCTB YKHPOB, COACPXKAIIUX OCTATKH
HEMpeAeNbHBIX KUPHBIX KUCIOT. JKUPHI B IpUpoIE.

MBb11a Kak CONM BBICHIMX KAPOOHOBBIX KHCJIOT, HX MOKOIIEE JEHCTBHE.

OOmas xapakTepucTuka yrieBoaoB. Kiaccudukanusi yrieBofoB (MOHO-, JW- W IoJMcaxapuabl). MoHocaxapuabpl: TrOKo3a, (pykro3a, raimakrosa, pudo3a,
ne30kcupr0o3a. du3nueckrue CBOWCTBA M HAXOXKIEHUE B mipupoje. DorocuHTe3. XMMHUSCKUE CBONCTBA IIFOKO3bI: PEAKIUU C YYaCTHEM CIUPTOBBIX U AJIbJCTUIHON TPYIII,
CIIUPTOBOE W MOIIOYHOKHUCIIOe Opoxenue. I[IpuMeHeHWe TIIOKO3bI, €€ 3HAaYeHHe B JKU3HENSATENLHOCTH oOpraHm3ma. Jlucaxapuipl: caxapo3a, MajbTO3a W JIAKTO3a.
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nemnono3a. CTpoeHne MakpoMOJIEKyJl KpaxMalna, INIMKOT€Ha U IeJUTroNIo3bl. Pu3ndecKre CBOMCTBA Kpaxmalla U IeJUI0JIO3bl. XMMUYECKHE CBOIMCTBA Kpaxmala: THIPOJIN3,
Ka4eCTBCHHAs! peakUus ¢ MOAOM. XHUMHYECKHE CBOMCTBA LEJUIIONIO3bI: THAPONN3, HOlydeHHe 3GHupoB Leitono3bl. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIA MIENK).

OKClepUMEHTaIbHBIE METO/Ibl M3yUEHHs BEUIECTB M UX MPEBPAIIEHUI: pacCTBOPUMOCTh PA3INYHBIX CIIMPTOB B BOJIE, B3aUMO/IEHCTBHE ITAHOJIA C HATPUEM, OKHCIICHHE
STUJIOBOTO CIMPTa B albAETH] Ha PACKAIEHHON MEIHOW NPOBOJIOKE, OKHCIEHHE 3THJIOBOIO CIIMpPTa IUXPOMAaTOM Kaius (BO3MOKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB),
Ka4yeCTBEHHbIE pPeaklny Ha anbaerusl (¢ tuapokcuaom auammuncepedpa(l) n runpokcuaom meau(Il)), peakunsa rimmnepuna ¢ ruapoxcunom menu(ll), xummaeckre cBoicTa
pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE pacTBOpa IIOK03b! ¢ ruapokcuaoM Menu(ll), B3anmonelicTBue Kpaxmaia ¢ HOAOM, pelIeHHe IKCIIEPUMEHTAIBHBIX 3a/1a4 110
TemaM «CriupThl U Qenomnbn», «KapOoHoBbie KUCAOTH. ClOXKHBIE 3GUPBD».

A3oTcoaep:kamue OpraHnyecKkue coeJuHeHus .

AMUHBI — OpraHn4eckue IpPOU3BOJIHbIE amMMuaka. Knaccupukanus amMuHOB: anudaTHUeCKHe W apoMaTHYECKHe; TIepBHYHBIC, BTOPHYHBIE M TpeTHuHble. CTpoeHHe
MoJieKys1, oOmas ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pu3ndeckue CBOHCTBA. XMMHUYECKOE CBOMCTBA anu(aTHYecKuX aMHUHOB: OCHOBHBIC CBOWCTBA, JIKWIMPOBAHHE,
B3aMMOJCHCTBUE NIEPBUYHBIX AMUHOB € a30TUCTON KHCIO0TONH. CONM aIKUIIaMMOHUS.

AHWIVH — TIpeICTaBUTENh aMHHOB apoMmarnyeckoro psiga. CTpoeHune aHunnHA. B3anuMHOe BiHSIHHE TPYNIT aTOMOB B MOJeKyJe aHninHa. OCOOCHHOCTH XMMHYECKUX
CBOICTB aHWIMHA. KauecTBeHHbIE peakuy Ha aHUIMH. COCOOBI MONTyueHHs ¥ IpUMeHeHne anudaTuueckux aMuHOB. [lonydeHne aHMIMHA U3 HUTPOOESH301a.

AmuHokucnotsl. HoMenknatypa u usoMmepus. OTnenbHbIE NPEACTaBUTENH O-aMUHOKHCIOT: INIMIUH, alaHuH. PU3HNYecKHe CBONCTBA aMHHOKHCIOT. XUMHUYECKUE
CBOWCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COSAMHEHUH, peakIys IOJUKOHAECHCAlly, 00pa3oBaHue ENTUAHON CBA3U. brosnornyeckoe 3Ha4eHNE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPONIU3 MENTHIOB.

benku kak npuponHsie nonumepsl. [lepBuuHas, BTopuuHast U TpeTUUHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: TMAPOJIN3, ACHATYpalHs, KaueCTBEHHBIE
peaknuu Ha OCNKH.

OKCclepuMeHTaIbHbIE METOJBl M3yUeHHs BELIECTB M MX IPEBpAIleHU: pacTBOpeHHE OEIKOB B BOJE, AeHATypalus OelKOB IPHU HAarpeBaHWH, LIBETHBIE PEaKlUU Ha
0emKu, pelIeHne SKCIepUMEHTABHBIX 331a4 10 TeMaM «A30TcoIep Kalllie OpraHnuecKie COeANHEHNs» U «Pacno3HaBaHre OpraHn4ecKuX COCAMHEHHID).

BbicokoMoJieKy/IsIpHBIC COCAHHEHHS.

OCHOBHBIE MOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COCIWHEHHIH: MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3AINH, CPEIHIS MOJEKYJIsIpHas Macca.
OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUI — MOIMMEpHU3aIisl U MOJTUKOHIEHCAIIHS.

ITonmumepnsle  Mmarepuanbl. [lmactmaccel  (MONMATWIIECH, TOJUOPONWICH, TOJUBHHWIXJIOPUA, HOJIMCTHPOJ, IMOJUMETHIMETAKpUiIaT, MOJIMKapOOHATHI,
noymaTHIeHTepedTanmaT). Y THiIu3aIus 1 nepepadoTKa IIacTHKa.

OnacToMephl: HaTypalbHbIN KaydyK, CHHTETHYEeCKHE KaydyKu (OyTaJueHOBBIH, XJIOPOTIPEHOBBIH, H30IPEHOBHIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypasibHBIE (XJIOIMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KalPOH U JIaBCaH).

ITonumepsl crienManbHOro HazHaYeHUs (TedUIoH, KeBIap, 3JIEKTPOIIPOBOISIINE TOJUMEPBI, OMOpasaaraeMble HOJIMMEPBI).

OKCIepUMeHTaIbHBIE METOABl M3YYEHHUs BEIIECTB M WX MPEBpAIleHUil: O3HAKOMJIEHHE ¢ 00pa3namMu MPUPOAHBIX U WCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB,
pelIeHue dKCTIepUMEHTANbHBIX 33jjad 1o TeMe «Pacrno3HaBaHue MIacTMacC U BOJIOKOH.

PacuérHble 3amaun.

Haxosxaenue MoiieKyIsipHOH (hOpMyJIbl OPraHMYECKOI'0 COEANHEHHUS 10 MACCOBBIM JI0JIIM JIEMEHTOB, BXOJSIIUX B €I0 COCTAB, HAXOXKAECHUE MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOr0 COCAMHEHHA M0 Macce (00bEMY) MPOMYKTOB CrOpaHMs, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) NMPOAYKTOB PEaKIMU W/WIU HCXOIHBIX BEIIECTB,
YCTAHOBJICHUE CTPYKTYPHOH (OPMYJIBI OPraHMYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB IOJY4YEHHS, ONpelesIeHHE JOJIU BbIXOJa MPOLYKTa
pEeaKuy OT TEOPETHUECKN BO3MOKHOTO.

MexnpeIMeTHBIE CBSI3H.

Peanuzanust MeXnpeMETHBIX CBSA3EH NPU M3yUYEHHH OpraHuYeckoi xumuu B 10 Kilacce OCyIIECTBIISICTCS 4Yepe3 MCIOIb30BaHHE KaK OOIIMX e€CTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ MOHATHH, IPHUHSTHIX B OTJACJIBHBIX PEAMETAaX €CTECTBEHHO-HAYYHOIO UK.

OO0m1re ecTeCTBEHHO-HAYYHbIC TIOHSATHS: SIBJICHUE, HAYYHBIH (aKT, THIIOTE3a, TEOPHsI, 3aKOH, aHaIN3, CHHTE3, KilacCu(HKaIus, HaOIroIeHIe, U3MEPEHNE, DKCIIEPUMEHT,
MO/JI€]1b, MOJICIIUPOBAHUE.

®dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTeTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (YU3NUYECKUE
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Buonorus: kierka, opraHu3M, SKOCHCTEMa, Onocdepa, METa0OIU3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIA M TeTepoTpodHBIN THIT MuTaHus, OpoxeHHe, (OTOCHHTE3,
JIBIXaHWe, OETKH, YTIIEBOIBI, KUPHI, HYKJIEHHOBEIE KICIOTHI, (DePMEHTHI.

I'eorpadus: mosne3Hpie KCKOMAEMbIE, TOTLIUBO.

TexHonoTHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIEHOTO MUTAHMS, MOIOIIIKME CPEICTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUM A ITPOI'PAMMBI I10 XMUMUUN HA YTIJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHUSA

JJUUYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBMH C CHCTEMHO-AEATEILHOCTHBIM ITOAXOIOM B CTPYKTYpE JUYHOCTHBIX PE3yJbTATOB OCBOCHHUS IpeaMeTra «XWUMHUS» Ha YPOBHE CPEIHETO OOIIero
0o0pa3oBaHMs BBIJACICHBI CICAYIONIME COCTABIISAIONIUE. OCO3HAHWUE OOYYaIONIMMHCS POCCHUHCKON TpakJaHCKOW MJCHTHYHOCTH; T'OTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTH U CaMOOTIPEACICHHUI0; HAIMYNE MOTHBAIMM K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS NMPHUHATHIMH B OOIIECTBE
MIpaBHJIaMH U HOPMaMH TTOBE/ICHNUS; HATMYHE MTPABOCO3HAHUSA, IKOJIOTHIECKOH KYIbTYPHI; CIOCOOHOCTH CTABHUTD IEJIA U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIngHOCTHBIE pe3yibTaThl OCBOCHHS TpeaMeTa «XHMES OTpaKaroT C(hOPMHUPOBAHHOCTH OIBITA TO3HABATEIHHOW W MPAKTUYCCKOW NEATETHLHOCTH OOYJaIONTUXCsl B
MPOIIECCE PeaTu3aui 00pa30BaTeIbHON ACITECIBHOCTH.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMHsD OTPaKalT CPOPMUPOBAHHOCTH OIBITA IMO3HABATEIBHON M MPAKTHYECKOW IESITETbHOCTH OOYYaroIIUXCs B
MpoIIecce peasn3aiy 00pa3oBaTeIbHON NeITeTLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U IPaBOTOPSIIKY;

MIPEICTABIICHUS O COIMATBHBIX HOPMax M MpaBUjIaX MEKITMYHOCTHBIX OTHOIICHHWH B KOJIUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU ACSATEILHOCTH MPH CO3JAHUU YIEOHBIX MPOCKTOB, PEIICHUH YUCOHBIX W MO3HABATEILHBIX 3a71a4, BHIMOTHCHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATH MOTUBBI, HAMEPEHISI, JIOTHKY U apTyMEHTBHI IPYTUX MIPU aHAIIN3E PA3INIHBIX BUOB YIeOHOH JEATEbHOCTH;

2) NaTPHOTUYECKOTO BOCITUTAHUSA:

[IEHHOCTHOI'O0 OTHOIIEHHUS K UCTOPUUECKOMY F HAYYHOMY HACJIEUIO0 OTCUECTBEHHON XHMHUM;

YBOXEHHUsI K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO MPHIOKEHHUS XUMHUH, OCO3HAHUS TOTO, YTO JAaHHBIE HAYKH €CTh PE3yNbTaT IJIUTEIhHBIX
HaOJFOICHH, KPOTIOTIUBEIX SKCIIEPUMEHTAIBHBIX TIONCKOB, MTOCTOSTHHOTO TPY/a YUEHBIX U TPAKTHKOB;

HMHTEpeca U MO03HABATEIbHBIX MOTHBOB B MOJYUYECHUH U TIOCIICIYIOIIEM aHaIu3e HH(POPMAIIMK O IIEPEIOBBIX TOCTHIKCHUIX COBPEMEHHOM OTCUECTBCHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHU, STHUECKOTO TTOBEACHNS;

CITOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMHUICCKUMH SBIICHUSIMH, I TIPUHUMATHh OCO3HAHHEIE PEIICHUS, OPUCHTHPYSICh Ha MOPAIBHO-HPABCTBEHHBIC HOPMBI
U IICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE U MTOCTYIIKH CBOMX TOBAPUIIEH C TO3UIINH HPABCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHUS TIOCTIEICTBUH MTOCTYITKOB;

4) popMHUpoOBaHUS KYJbTYPHI 310POBbSI:

MOHUMaHUS IICHHOCTEH 3/I0pPOBOTO U 0€30MacHOro o0pasa »KU3HU, HeOOXOJUMOCTH OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY

3/10POBBIO;
COOJTIOIEHUS TIPaBHIT 0€30TTACHOTO OOpaIIeHUS ¢ BEMECTBAMHU B OBITY, ITOBCETHEBHON KH3HH, B TPYAOBOH JESITEITHHOCTH;
TMMOHMMAaHUA NEHHOCTHU NPaBUJI MHANBUAYAJIBHOI'O U KOJJICKTUBHOT'O 0e30ImacHoOro IMOBCACHUA B CUTyallUAX, YTPOXKAIOIMINUX 310POBEIO U JKU3HU JIIOI[eﬁ;
OCO3HAaHUS TIOCJIEICTBUI U HEMPUATHUS BPEIHBIX MIPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPCHHS );
5) Tpy10BOr0 BOCIMTAHMSA:
KOMMYHHKaTHBHOﬁ KOMIIECTCHTHOCTH B y‘IeGHO-HCCHeHOBaTeHBCKOﬁ JACATCIbHOCTH, O6H_IGCTB6HHO HOHGSHOﬁ, TBOp‘IeCKOﬁ " Apyrux BUAax ACATCIIBHOCTU,
YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUH NMPAKTHYECKHX 3a/1a4 COUAaIbHON HApaBIEHHOCTH (B paMKax CBOETO Kjlacca, IKOJbI);




TOTOBHOCTH K OCO3HAHHOMY BEIOOpY WHAWBHUIYaIbHOW TpaeKTOpuUU 00pa3oBaHuWs, Oyayliel mpodeccuu W peaau3alii COOCTBEHHBIX KU3HCHHBIX IJIAHOB C YYETOM
JUIHOCTHBIX HHTEPECOB, CITIOCOOHOCTEH K XUMHUHU, HHTEPECOB M TIOTPEOHOCTEH OOIIeCTRA;

6) 3K0JI0rM4eCKOr0 BOCTIMTAHUS:

JKOJIOTUYECKH 11E71€CO00Pa3HOrO OTHOMIEHUS K MPUPO/IC KaK UCTOYHUKY CYIIECTBOBAHUS KHU3HU Ha 3eMJIc;

MMOHUMaHUS TI00AEHOTO XapaKTepa SKOJIOTUIECKUX PoOIIeM, BIUSHIS SKOHOMUYECKIX TPOIIECCOB Ha COCTOSTHHE MTPUPOTHON U COIUATBHON Cpelibl;

OCO3HaHUA HCO6XOIII/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KGHI/Iﬁ XUMUH IJId pEIICHU BOIIPOCOB PAIMOHAIILHOTO IIPHUPOAOIIOJIB30BaHMA;

AKTUBHOTO HETIPHUATHUS ACHCTBUH, NMPUHOCSIINX Bpell OKpY’Karolledl MpUpOTHON cpeAe, yMEHHsl MPOTHO3UPOBATh HEOIAroNMpHSATHBIE 3KOJIOTHYECKHE TOCIEACTBUS
MPEeIPUHAMAEMBIX JISHCTBHIA U PEAOTBPAIATh UX;

HAJIAYHS Pa3BUTOTO IKOJIOTHIECKOTO MBIIUICHUS, SKOJIOTHYECKOM KyIbTYPHI, OTBITA JIEATEIEHOCTH SKOJIOTHIECKON HAPaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS IMH
B TIO3HABATEJIbHOM, KOMMYHHUKAaTHBHOM U COIIMATBHON MPaKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSTH HICOJIOTHH XeMO(DOOHH;

7) 1eHHOCTH HAYYHOT'0 O3HAHUSL:

MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH F OOMIECTBEHHON MTPAKTHKH;

MOHUMAaHUS CHEIM(PUKN XUMUN KaK HayKH, OCO3HaHUS €€ poid B (POPMUPOBAHUH PAIMOHAIHHOTO HAYYHOTO MBIIIICHHS, CO3JaHUH LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY>KaloIlleM MUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKA, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U pEIICHUH MPOOIIeM COXpaHEHUS IPUPOIHOTO PABHOBECHS;

yOXXAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JIJISi COBPEMEHHOW NUBHIM3AINK: B €€ TYMaHHCTUYECKON HANpPaBICHHOCTH W Ba)XKHOW POJU B CO3JIAHWM HOBOH 0a3bl
MaTepHAIbHON KYJIbTYPHI, B PEIIEHUHN TVIOOABHBIX TIPOOJIEM YCTOMIHUBOTO Pa3BUTHSI YE€IIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOH, ITUIIIEBOM M KOJOTHUECKON O€30IacHOCTH,
B Pa3BUTHH MEMIIMHBI, 00ESCIICUCHUH YCIOBUH YCICITHOTO TPYa U YKOJIOTHIESCKH KOM(MOPTHOMN KU3HH KXKIOTO WieHa 00IIeCTRa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMaHHS CYIIHOCTH METOJIOB MO3HAHHS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BATh IMOy4aeMbIe
3HaHUS JUIA aHaIn3a U OOBSICHEHUS SBIIEHUI OKpYKAIOMIETO MHUpPa W MPOUCXOASIINX B HEM M3MEHEHHH, YMEHHS JleNaTh 000CHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAYYHBIX
q)aKTOB 1 UMCIOIINXCA NaHHBIX C HEJIbIO MMOJTYUYCHUA TOCTOBECPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITEILHO UCIIOIB30BATh XMMUYCCKUE 3HAHUS )11 PEUICHHS MTPOOJIEM B PEATbHBIX KU3HCHHBIX CUTYAI[UX;

WHTepeca K MO3HAHUIO, HCCIIEIOBATEIILCKOM JesITeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPBIBHOMY O6paSOBaHI/IIO u CaMOO6paSOBaHI/II-O, K aKTUBHOMY ITOJIYYC€HHNIO HOBBIX 3HAHUH 110 XMMHAH B COOTBETCTBUU C JKU3HEHHBIMHA
MOTPEOHOCTSMU;

WHTepeca K 0COOEHHOCTSIM TPy/la B pa3IHYHBIX cepax MpodhecCHOHATBHON e TENbHOCTH.

METANPEIMETHBIE PE3YJbTATbI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOSHHS MPOrPaMMBbI IO XUMHH Ha YPOBHE CpeIHETO 00111ero 00pa3oBaHusl BKIIOYAIOT:

3HaYMMBbIe A1 JOPMUPOBAHKS MUPOBO33PEHUS O0YHAIOLINXCS MEXIUCHUITMHAPHbIE (MEKIPEAMETHbIE) OOLICHAYYHbIE IIOHTHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOH
KapTUHBI MHpa U CHEUU(PHUKY METOJIOB MO3HAHUS, MCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIHs, SIBIICHHE, IPOLECC, CHCTEMa, HAYYHBIH (aKT,
MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIeJOBaHIEe, HAOMIOACHUE, N3MEPEHHE, SKCIICPUMEHT U APYTHE);

YHHUBEpCcalbHble yueOHble IeiicTBUS (IO3HABaTelIbHbIE, KOMMYHHKATUBHBIE, PETyJISITHBHbIC), oOecreurBaiomye (HopMuUpoBaHUe (YHKIHMOHAIBHOH I'PaMOTHOCTU U
COLIMAJIbHON KOMIIETEHIIUMY O0Y4atoLINXCs;

CIOCOOHOCTH 00YYArOIIUXCS UCIIOIB30BATh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YIeOHBIE ICHCTBUS B MO3HABATEIEHON U
COLMANILHOH MPaKTHKE.

MertanpeaMeTHbIE PE3yIbTaThl OTPAXKAIOT OBJIAZICHUE YHUBEPCATbHBIMU YI€OHBIMH I03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JEHCTBUSIMH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHA
1) 6a3oBble JJOrMUYecKHe JeiicTBUSA:
CaMOCTOSITEIbHO (POPMYITHPOBATE U aKTYAIN3UPOBATh MPoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OMpeACIATh UCIN ACATCIbHOCTHU, 3aaBas NapaMCTPbl U KPUTCPUHU UX JOCTUIKCHUA, COOTHOCUTH PE3YJIbTAThl ACATCIIbHOCTHU C ITOCTABJICHHBIMU LICTIAMMU,
WCTIOTB30BaTh P OCBOSHUM 3HAHWI MPUEMBI IOTHYECKOTO MBIIUICHUS: BBIICTATh XapaKTepHbIC MPU3HAKU MOHATHH U yCTaHABIMBATH UX B3aHUMOCBS3b, UCIIOJIH30BATh




BBIOMpPATh OCHOBAHUS M KPUTEPUH JUTA KJIacCU(pHUKAINHU BEIIECTB M XMMUYECKUX PEaKLHii;

yCTaHaBIUBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3H MEXY U3y4aeMbIMU SIBICHUAMUY;

CTPOUTH JIOTHYECKHE DPACCYXINCHHS (MHAYKTUBHBIC, ACAYKTHBHBIC, [0 AHAJIOTHMH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX,
(opMyIUPOBATh BBIBOJBI U 3aKIIOYCHUS;

NPUMEHATH B MpOLEcce MO3HAHMUS UCIIOJIb3YEeMbIE B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINHU, TPEOOPa30BhIBATE MOAEIbHbBIE NPEACTaBICHUS — XUMUIECKUN 3HAK
(cuMBOIT) BeMeHTa, XUMUYecKas GpopMysia, YpaBHEHNE XUMHUYECKOW peaklMy — MpU pPelIeHNH y4eOHBIX MMO3HABaTEeNbHBIX M MPAKTHYECKUX 33/1a4, IPUMEHITh Ha3BaHHBIE
MO/IEJIbHBIE NPEACTABICHUS JJIs BBISBICHUS XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCIEI0BATEIbLCKUE TeCTBUA:

BJIaJ€Th OCHOBaMH METOOB HAyYHOI'O TIO3HAHMS BEILECTB U XUMHUYECKUX PEAKLINH;

(bopMyIHMpOBaTh LENH M 3a[1a9d UCCIIeIOBAHUS, CIIONB30BATh MOCTABICHHBIE H CAMOCTOSATENLHO C(HOPMYIHPOBAHHEBIE BOIIPOCH B KAYeCTBE MHCTPYMEHTA NO3HAHUS 1
OCHOBBI [ ()OPMHUPOBAHUSI THIIOTE3bI 10 POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKACHUIA;

BJaJEeTh HAaBBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHMS U NMPOBEACHUS YUEHHUECKHX 3KCIIEPUMEHTOB, COBEPILICHCTBOBATH YMEHMS HaONIONATh 32 XOAOM IIpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATh €ro pe3yibTaT, (OopMyITUpoBaTh OOOOIIECHWS W BBIBOJBI OTHOCHTEILHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTaBISThH
000CHOBaHHBIN OTUET O MPOAETaHHON padoTe;

npruoOpeTaTh OMBIT YUEHHYECKON HCCIICAOBATEIbCKON M MPOEKTHOH IESTENbHOCTH, MPOSBISATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENBHOMY IOHCKY METOMOB
peLIeHNs IPAaKTUYECKUX 3a/1a4, IPUMEHCHHIO PAa3JIMUHBIX METOI0B ITO3HAHUS.

3) padorta c undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOPMALUK (HayIHO-IIONMYJISIPHAS JINTepaTypa XUMHUUECKOTO COAepKaHusl, ClIpaBOUHbIe TocoOus, pecypcsl MuTepHeTa),
aHAJIM3UPOBATh MH(OPMALIUIO PA3IMYHBIX BUAOB U ()OPM IIPEICTABICHUS, KPUTUYECKU OLICHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTD;

(GopMyIHMpOBaTh 3ampockl U MPUMEHAITHh Pa3IMYHBIC METOJBI MPH IOMCKE W O0TOOpe WHPOPMAIMH, HEOOXOIUMOH ISl BHIMONHEHUsI YUEOHBIX 3a7ad OINpeaesIEHHOTO
TUIIA;

pUoOpPETaTh OIBIT UCIOIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIFHO BBRIOMPATh ONITUMANIbHYIO (OpPMY IpeacTaBieHus HHQOpMaInu (CXeMbl, Tpa(uKu, AMarpaMMBbl, TaOIHUIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA MPH paboTe ¢ XMMUUECKOW WHpOpMael: MPUMEHATh MEXIpeAMETHbIe ((PU3nYecKue 1 MaTeMaTHIECKUe) 3HAKU U
CHUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATTISIIHOCTH.

KoMMyHHKaTHBHBIC yHHBepCcAJIbHBIE y4eOHbIe TeliCTBHS:

3aJaBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOM TEMBbI B X0 JUAJIO0ra /WM JUCKYCCHH, BBICKa3bIBaTh UAEH, (POPMYIHpPOBATE CBOM MIPEIIOKEHNS OTHOCUTEIBHO
BBINOJIHEHHUS PEJITIOKEHHOU 3a]1a4u;

BBICTyNaTh C MpE3eHTalMel pe3yJbTaTOB IO3HABATEIbHOW NEATENBHOCTH, TOJYYEHHBIX CAaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMH MpPH BBITOJHEHUH
XUMHAYECKOT0 3KCIIEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIENOBAaHUIO CBOMCTB M3Y4aeMbIX BELIECTB, peaiM3alMd y4eOHOro MpoekTa, U (OpMYIHPOBaTH BBIBOIBI IO
pe3yibTaTaM IpoBeIEHHBIX UCCIIEAOBAaHUN IyTEM COITIaCOBaHMSA IIO3UIUH B X0/1€ 00CYXKIeHUs 1 00MEHAa MHEHUSIMH.

PeryasiTuBHBIC YHMBepcaJbHbIe y4eOHbIe AefiCTBHA:

CaMOCTOSITEIBHO IUIAHUPOBATh M OCYILIECTBIATH CBOIO ITO3HABATENbHYIO IESTEIBHOCTD, ONpenelsis e€ Ieau U 3aJadyd, KOHTPOIUPOBaTh U IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBATh NpeIaraéMblil alfOPUTM JIEHCTBHI MPU BBHIMOJIHEHUH yUeOHBIX M MCCICIOBATEIbCKUX 3a1ay, BIOUpaTh HaubOosee 3(h(HEeKTUBHBIN CIIOCO0 WX PEIICHUS C
y4€TOM I0JTy4YEHUS] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEaKIUsX;

OCYILECTBIISITH CAMOKOHTPOJIb IESITEILHOCTH Ha OCHOBE CAaMOAHAIN3a M CAMOOLICHKH.

HPEJMETHBIE PE3YJIBTATDI

[TpeameTHbIe pe3yibTaThl OCBOEHHS MPOTPaMMBl IO XMMHH Ha yriyOJIEHHOM YpPOBHE Ha YPOBHE CPEJHEro oOLIero oOpa3oBaHUs BKIIOYAIOT CHEUU(pHUECKHE IS
yueOHOro mpeaMera «XWMUs» HaydHbIE 3HAHUS, YMEHHUS M CIIOCOOBI NEHCTBUI MO OCBOCHUIO, MHTEPHPETALUH U NPEoOpa30BaHUIO 3HAHUM, BUABI JESATENBHOCTH IO




MOJIYY4YCHUIO HOBOI'O 3HAHUSA U IPUMCHCHUIO 3HAHUHU B Ppa3JIMYHbIX y‘le6HBIX CUTYyaluAX, a TAK)XKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C xumuei. B nporpaMmme mo
XUMHU TPEAMETHBIC PE3YJIbTATHI IPEACTABJICHEBI 110 TOAaM U3Yy4YCHUS.

10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOEHHS Kypca « OpraHudeckasl XUMUsD OTPakaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI: O MECTE W 3HAYEHHH OPTraHMYECKON XMMHHU B CHCTEME €CTECTBEHHBIX HAYK M €€ poJii B 00eCledYeHWH yCTOMYMBOTO Pa3BUTHA
YeJI0OBeUeCcTBa B PEUICHUH MPOOJIeM 3KOJOTHYECKOM, JHEPreTHIEeCKON U MUILEBOM 6€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/JaHUN HOBBIX MaTepHalIOB, HOBBIX UCTOYHHUKOB
SHEPruy, B 00ECIeYeHNH PallMOHAILHOTO MPHPOJONOIb30BaHMs, B (HOPMUPOBAHUM MUPOBO33PEHHS U OOIIEH KyJIbTYyphl YEJIOBEKa, a TAaKXKe SKOJOTHYECKH 0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOAHOH CpENE;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HaHU, KOTOpasl BKIIOYAET: OCHOBOIOJIATAIONINE MOHSATHS — XHMUYECKUH DJIEMEHT, aTOM, SAPO U AJIEKTPOHHAsE 000JI0YKa aToma, S-,
p-, d-aTomMHBIe OpOHTaNM, OCHOBHOE M BO30YXAEHHOE COCTOSHMS aToMa, FMOpUAM3alusl aTOMHBIX OpOWTajeil, MOH, MOJIEKYyJa, BaJ€HTHOCTb, HIIEKTPOOTPULIATEILHOCTD,
CTCNEHb OKHCJICHHs, XMMUYeCKas CBSA3b, MOJb, MOJISIPHAs Macca, MOJIAIPHBIM OOBEM, yIJIEpOAHBIH CKeJleT, (GyHKUHOHAJIbHAs TPYyNINa, Pagukal, CTPYKTYpHbIE (OpMyibl
(pa3BEépHYTHIE, COKpAIIEHHBIE, CKEIETHBIE), M30MEPHs CTPYKTypHAas M IPOCTPAHCTBEHHAs (T€OMETpPHYECKas, ONTHYECKas), M30MEpPbhl, TOMOJOTHYECKHI psif, TOMOJIOTH,
YIIIEBOJOPOABI, KUCIOPOA- U a30TCOAEPKAINE OPraHUYECKUE COCIUHEHHUs], MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUH, 3aKOHBI
(mepnonmueckuii 3akoH [I. U. MenneneeBa, Teopusi cTpoeHus opraHuueckux BemiectB A. M. BytnepoBa, 3aKkoH coXpaHEHHsI Macchl BELIECTB, 3aKOH COXPaHEHHS H
IPEBPALICHUS DHEPTUM NPH XUMHUYECKMX DPEaKLUsIX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUM S3BIK XUMHMH, MHPOBO33PEHUYECKHE 3HAHMS, JEKalllde B OCHOBE IIOHUMAaHHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHHW; MPEACTABICHUS O MEXAaHU3MAX XMMHUYECKHX PEaKIUi, TEPMOJUHAMUYECKUX U KMHETHUECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB U TPYIII aTOMOB B MOJIEKyJlaX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dexTsl, opueHTanTsl | u Il poxa); ¢pakTonornyeckue cBeneHHUs O
CBOWCTBAx, COCTaBe, MOIYYCHUH U OE30IaCHOM MCIIOJIb30BAHMHM BAKHEHMIIMX OPraHMYECKHX BELIECTB B OBITY M MPAKTHYECKOH AEATEIHOCTH YEIOBEKa, OOLIMX Hay4YHBIX
MPUHIMAIIAX XUMHUYECKOTO TIPOU3BOJICTBA (HA MIPUMEpE MMPOU3BOJICTBA METAHOIIA, IEPepaOdOTKH HEPTH);

c(OpPMHUPOBAHHOCTb YMEHUH: BBIABIATH XapaKTepHbIE MPU3HAKY MOHSATHH, yCTaHABIUBATD UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MTOHATHS TIPU ONMCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COETUHEHU;

c(hOpMHUPOBAHHOCTH YMEHUI:

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOIMKY AJISI COCTaBJICHHSI MOJEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYN OpPraHHYECKHX
BEIIECTB;

COCTaBIIATh YPAaBHEHMsI XHUMHUYECKMX PEAKIUI U PACKPBIBATh MX CYIIHOCTH: OKHCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN IMOCPEACTBOM COCTABICHHS IIEKTPOHHOIO
OanaHca 3TUX peakIyii, peakuii HOHHOTO 0OMeHa MyTEM COCTaBJICHUI UX MOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEILECTB JUIs WIIIOCTPALMU UX XUMUYECKOIO U IIPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHMH: YCTaHABJIMBATh NPUHAUICKHOCTh M3YUYEHHBIX OPraHMYECKHUX BEILECTB IO MX COCTaBy M CTPOEHMIO K ONpEeAEIEHHOMY KiacCy/Tpymie
COEIMHEHHH, 1aBaTh UM HaszBaHHA Mo cuctemarndeckoit HomeHknarype (IUPAC) m npuBoauTh TpUBHAIBHBIE Ha3BaHUS ISl OTAEIBHBIX MPEICTABUTENCH OpraHMYECKUX
BEIICCTB (STHIEH, alleTHJICH, TOIYOJ, TIHMLEPUH, STHICHIIIMKONb, (eHol, GopManbaerus, aneTalbleru, aleToH, MypaBbUHas KUCIOTa, YKCYCHAs! KHCIIOTa, CTEapHHOBAs,
OJICMHOBAsI, TaJIbMUTUHOBAS KMCJIOTHI, INIMIHH, aJJaHWH, MAJIbT03a, PPYKTO3a, AHWINH, AUBUHUII, U30MPEH, XJIOPONPEH, CTUPOJI U APYTHUE);

c(hOpMHUPOBAHHOCTb YMEHUS ONPENEIIATh BUJ XMMUIECKOM CBS3U B OPraHUYECKUX COCIMHEHMSX (KOBaJICHTHAs! U HOHHAS CBSI3b, G- U T-CBSI3b, BOAOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTb YMEHHUS IPHUMEHSTh ITOJIOKEHHUS TEOPUH CTPOSHHs OpraHndeckux BemecTB A. M. ByTtiepoBa ans o0bsicHEHHS 3aBUCHMOCTH CBOWCTB BEILECTB OT
UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTb COCTaB, CTPOCHHME, (HU3UUECKHE M XUMHYECKHE CBOWCTBA THUIMYHBIX IPEICTABUTENEH pa3IM4YHBIX KIACCOB
OpPraHUYEeCKUX BEIIECTB: aJIKAHOB, IIMKJIOAJIIKAHOB, aJIKEHOB, aJIKaJHEeHOB, AJIKMHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIIUPTOB, albIETU0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
NPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHU U aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, yIJI€BOAOB (MOHO-, TU- M IOJMCaXapua0B), WITIOCTPUPOBATH FCHETHUYECKYIO
CBSI3b MEXKy HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIb30BAHUEM CTPYKTYPHBIX HOpMYT;

c(hOpMUPOBAHHOCTH YMEHUS TIOATBEPKAATh HA KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CITOCOOHOCTH OpraHIMYECKUX COeTNHEHUH OT KPAaTHOCTH H
TUIA KOBAJIEHTHOH CBSI3U (G- U T-CBSI3M), B3aMMHOTO BIMSAHUSA aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTb YMEHHS XapaKTEPHU30BaTh MCTOUHHUKH YTJIIEBOJAOPOTHOTO CHIphS (HE(Th, MPUPOIHBIN a3, yrojib), CIOCOOBl €ro MmepepadoTKH M MPaKTHYECKOe

e lUMCHCHIC DO VIO IICDCRA0OTIL




c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOU 3HAHHI O €CTECTBEHHO-HAYYHBIX METO/IaX TIO3HAHUS — HAOJFOICHUH, H3MEPEHUH, MOICTUPOBAHIH, SKCIIEPUMEHTE (pealbHOM
Y MBICIICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hopMHPOBAHHOCTh YMEHHS TNPUMEHSATH OCHOBHBIC OIEPAIMA MBICIUTEIHLHON NEATEIPHOCTH — aHAJM3 M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEMaTH3aIlnIo,
BBISIBJIICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H — JIJIs M3YUYCHHSI CBOMCTB BEIIECTB U XMMHUYCCKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C MOHITHAMHU W TPEJICTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEJAMETOB sl Oojee
OCO3HAHHOTO TOHUMAHHUS CYITHOCTH MaTepHUaTLHOTO CIMHCTBA MHpPA, WCIOIL30BAaTh CHCTEMHBIC 3HAHUS O OPraHWYECKON XUMHHU JUTsI OOBSICHEHHS M MPOTHO3MPOBAHUS
SIBJICHU, UMEIOIIIUX €CTECTBEHHO-HAYUHYIO TIPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: IPOBOAMUTH PACUETHI 110 XUMHYECKUM (HOPMYJIaM U ypaBHEHUSAM XUMUYECKUX PEAKIMi C UCIIONIh30BaHNEM (DU3HUYECKUX BEIMYHH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEMIECTBA C KOJIMYECTBEHHOIN CTOPOHBI: PAacUETHI 10 HAXOXKIACHUIO XUMUIECKOH ()OPMYJITBI BEIIECTBA TI0 N3BECTHBIM
MAcCCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, IPOIyKTaM CrOpPaHHMsl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: POTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH C TO3HIIUN DKOJOTHYECKON OE30MaCHOCTH MOCIECTBUS OBITOBOW M MPOU3BOACTBEHHOM
JIeSITETbHOCTH YelIOBEeKa, CBA3aHHOM C MepepadOTKOIl BEIeCTB, NCIIOIb30BaTh TOJTYUYCHHbIE 3HAHUS ISl MPUHATHS TPAMOTHBIX PEIIeHUH MPOoOIIeM B CUTYalUsX, CBI3aHHBIX C
XUMUEH;

c(hOpPMUPOBAHHOCTh YMCHHMIA: CAMOCTOSTEIILHO IUIAHUPOBATh U MPOBOJUTh XUMHUYECKUU DKCHEPUMEHT (TONYYCHHUE W M3YYCHHE CBOMCTB OPraHUYECKHX BEIICCTB,
KaueCTBEHHBIE PEaKIMU YTIIEBOJOPOIOB PA3IMUYHBIX KIIACCOB M KHCIOPOJCOEPKAIIUX OPTaHWYECKUX BEIIECTB, PEIICHHE 3KCIICPUMEHTAIBHBIX 3a]ad 110 PacliO3HABaHUIO
OpTaHUYECKUX BEIIECTB) C COOJIOMECHHEM IMpaBWiI 0E30MacHOr0 OOpamIeHHs ¢ BEIIeCTBAaMH W JaObOpaTOpHBIM 00OpyHAOBaHHEM, (OPMYIHPOBATH IENh HCCIEIOBAHUS,
MPEJICTABIIATH B PA3IUYHON POpME pe3yIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBAThH MX JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTH YMEHUI:

coOJIFOIaTh MpaBHIIa YKOJIOTHIECKH IIeTIecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH NIEATENIFHOCTH B MEJSX COXPAHEHUS CBOETO 37J0POBbSI, OKPYIKAIOMIEH ITPHUPOTHON
CpeJbl U IOCTUKEHUSI €€ YCTOMYMBOIO pa3BUTHS;

0CO3HAaBaTh OMACHOCTh TOKCUYECKOIO JCHCTBUS Ha )KUBBIC OPTaHU3MBI OITPEICIIEHHBIX OPTaHUYEeCKUX BEIECTB, MOHMUMast cMbIch mokaszarens [1/1K;

aHAJIM3UPOBATH IEJIECO00PA3HOCTH MTPUMEHEHUS OPraHUIECKHUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH 3pEHHS COOTHOIIEHUS PUCK-TIONH3a;

c(hOopMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIA IOWCK XWMHYECKON WH(OpPMAIMM B pa3IUYHBIX HCTOYHMKAX (HAy4dHas W ydeOHO-HaydHAs
JUTEepaTypa, cpeicTBa maccoBod mH(opmainuu, HTEpHET M Apyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUUECKYI HMH(OpMAIio, nepepadaThiBaTh €€ M MCIOJIB30BaTh B
COOTBETCTBHH C TIOCTABIICHHOW yUeOHOH 3a1a4ei.

TEMATHUYECKOE IIVIAHUPOBAHME 10 KJIACC

KosunyecTBO 4yacon
Ne n/n HaumenoBanue pa3aeoB U TeM IPOrpaMMbl B KoHTpoJbHbIe IpakTuyeckue dJieKTponnbIe (HppoBbIe)
cero PaGoTHI PaGoTHI o0pa3oBaTejibHbIE Pecypchl
Pa3jen 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOl XMMHUHU
11 IIpeamer opranndeckoit xumuu. Teopust ctpoeHus ] 0.5 0 Bubmorexa HOK
opraHmdeckux coeauHeHuii A. M. bytiiepoBa https://m.edso0.ru/d69d{650
HUroro no pazneny 8
Paznen 2. YrieBogopoasbl
2.1 [IpenenpHbIe YrIeBOIOPOIbI — aJIKaHbl, ITUKJIOATKAHbI 5 0 0 buGimorexa LHOK
https://m.edso0.ru/d69d{650
29 HenpenenbHbie yrieBogOpOIbl: AIKCHBI, aJKaJUCHBI, 14 1 1 Bubnuorexa [{OK
' AIKUHBI https://m.edso00.ru/d69d{650
2.3 ApoMaTHuecKkue yriieBogopoasl (apeHbl 8 0 0 Bbu6nmoreka [JOK



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

https://m.eds00.1u/d69d{650
24 [IpupoaHbie ICTOYHUKH YTIIEBOJIOPOJIOB U UX 4 0 0 bubmuoreka [IOK
' nepepadboTKa https://m.eds00.ru/d69d{650
bu6nmmoreka [JOK
2.5 lManoreHnpou3BoAHbIE YTIEBOAOPOIOB 4 1 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Pa3nen 3. Kucjiopoacoaep xaniye opraHu4ecKue coeiMHeHNs
bu6nmoreka [JOK
31 Crpret. Genon 1 0.5 ! https://m.edso00.ru/d69d{650
39 KapOGoHunbHbIE COCTUHEHUS: ATbACTUIBI U KETOHBL. 1 1 1 Bbubnuoreka LIOK
) Kap6onoBbie kucioThl. CiiokHbIe 2hUphL. XKupbt https://m.edsoo0.ru/d69d{650
Bbu6moreka IJOK
33 YTIeBOMEI 0 ! ! https://m.eds00.1u/d69d{650
Htoro no pazpeny 41
Pasjen 4. A3oTcoaep:kamye opraHnuiecKue coeMHeHus!
4.1 AmuHBI. AMUHOKUCIIOTHL. beakn 12 1 2 bubmorexa HOK
) ) JTOTRL e https://m.eds00.1u/d69d{650
Uroro no pazneny 12
Pazgea S. BeicokoMoOJIeKYJIAPHBIE COeIMHEHUS
bubauoreka LIOK
5.1 BrIcokomMoeKyIspHbIe COeTUHEHUS 6 0 1 https://m.edsoo.ru/d69df650
HWroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 1O NIPOI'PAMME 102 6 7
HOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC
KosmnuecTBO yacos
J\j‘g Tema ypoka Beero KoHTpoabHbIe [pakTHyeckue Aara ?IeKTpOHH”e nupposbre
n/n paGoTHI pasoTHI H3ydeHust o0pa3oBaTeJibHbIE PECYPChI
| mpescrasene o mmoroogpasin oprammeckx |1 0 0 orgg | BuOmorera LIOK
e . p P ’ https://m.eds00.ru/3686e6f5
COCTMHEHHI
| B cpomme o e 1 ; o o | Bomomanok
YA ' ) https://m.edsoo.ru/Oce6fd4c
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepojia
a M EIVE TS ST S T SN ST TS EIe ! L Q

03.00 B nuaraxa TIQK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

COCTMHECHUSIX. MeXaHu3MbI 00pa30BaHS
KOBaJICHTHOM CBsI3M, CIIOCOOBI pa3phiBa CBsi3eH

https://m.eds00.ru/8d39f5¢8

Teopus cTpOCHUS OPTaHUYECKUX COSTUHEHUN

Bbubnuoreka LIOK

4 A. M. BytniepoBa 0 0 08.09 https://m.edsoo0.ru/9e595¢cb8
Bujet uzomepuu: CTpyKTypHas, Bubmorexa [IOK
5 MPOCTPAHCTBEHHAS. DJIECKTPOHHBIE BQ)C\I’)CKTLI B 0 0 09.09 https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHHMYECKUX COCIMHEHHM
[IpencraBnenue o kIaccuukanuy U Bubmorexa LIOK
6 cucrematudeckas HomeHkiarypa (IUPAC) 0 0 10.09 https://m.edsoo ru/c212dd21
OpPraHMYECKUX BEIICCTB :
7 Knaccudukanus peakiuii B OpraHn4ecKoit 0 0 15.09 Bubmuorexa LHOK
XUMHH ) https://m.edsoo.ru/ba5706aa
3 CucremaTuszanus 4 000011eHHEe 3HAHUI 1O 0.5 0 16.09 bubmuoreka LIOK
TEME ) ) https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTHYECKHN PsiJl, 00IIas
9 (opMyia, HOMEHKIIaTypa ¥ H30MEPHS, 0 0 17.09 bubmmotexa [IOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE ) https://m.edsoo.ru/25a14636
MOJIEKYT
. bubmuoreka LIOK
10 du3nyecKrue U XMMHYECKIE CBOWCTBA aTKaHOB 0 0 22.09 https-//m.edsoorw/313771 1c
11 Haxoxnenue ankanoB B mpupojie. CriocoOsr 0 0 23.09 bubmuoreka LIOK
MOJTyYeHHs] ¥ TPUMEHEHHUE aJIKaHOB ) https://m.edso0.ru/259b0aSb
Huxmoankansl: oomas Gopmyia, HOMEHKIATypa
12 Y M30MEpHsi, 0COOEHHOCTH CTPOEHHS U 0 0 24.09 Bubmuorexa [JOK
XMMHYECKUX CBOHCTB, CIIOCOOBI MTOyYEHUS U ) https://m.edsoo.ru/156730d2
MIpUMEHEHNE
Pemenne pacy€THBIX 337249 Ha ONpeieTieHIE
s | Lo e cormerrr ; o e | BiSmomalok
: https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIIUX B €r0 COCTAaB.
Cucremarnzanys U 0000IIeHHE 3HAHUN TI0 TEME
AJTKEHBI: TOMOJIOTHYECKHN PsiJl, 00IIas
dhopmyia, HOMEHKIIATypa, JJICKTPOHHOE U bubmuoreka [IOK
14 0 0 30.09
MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIL. https://m.edsoo.ru/273b0ale
CTpyKTypHas U IIC-TPAHC-U30MEPHsI aJIKEHOB
15 DuU3UUECKUE U XUMHUYECKUE CBOMCTBA aTKEHOB. 0 0 01.10 bubauoreka LIOK
[TpaBuo MapKkOBHHKOBA ) https://m.eds00.ru/21069ccd
16 CrocoObI OJTyYeHHS U TPUMEHEHHUE aJTKEHOB 0 0 06.10 bubmorexa LOK
https://m.eds00.ru/665dc058
17 Ilpakruueckast padora Ne 1 110 Teme 0 1 07.10 buonmoreka IIOK



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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"Ilosry4yeHune 3THJIEHA U U3yYeHHe ero
cBolicTB"

https://m.eds00.ru/0941eed8

Pemmenue pacuéTHeIX 3a1a4 Ha OIPEJECICHNE

bubnuoreka IJOK

18 MOJIEKYJISIPHOH (POPMYJIIBI OPraHMYECKOTro 08.10 https://m.edsoo.ru/e9ea992 1
BelIeCTBa
o | Ao ot mompomne a0 | BiSmorsa 0K
YMYJHp ’ JICKTP ’ https://m.eds00.ru/04298c0a
CTpOCHHSI
N . bubnuoreka IIOK
20 XuMHUYecKue CBOMCTBA CONPSKEHHBIX TUEHOB 14.10 https://m.edsoo. ru/e561253d
21 CrocoObI OTyYSHUSI U TPUMCHEHHE 15.10 Bbubnuoreka [JOK
ATKAINEHOB ‘ https://m.edsoo.ru/1aa81660
AJNKWHBL: TOMOJIOTUYIECKHI Psil, 00IIast
dhopmyia, HOMEHKIIATypa, JJICKTPOHHOE U bubmuoreka [IOK
22 20.10
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY, https://m.edsoo.ru/68bbccdc
(usnyeckre CBOMCTBa
. Bbubnuoreka I[TOK
23 XWUMHUYECKHE CBOMCTBA AIKHOB 21.10 https-//m.edsoo. /23493293
. bubmuoreka LIOK
24 KauecTBeHHBIE peakIMy Ha TPOUHYIO CBSI3b 22.10 https://m.edsoo.ru/7b1 c48da
Bu6nuoreka IJOK
25 CriocoObl OTy4YeHUs ¥ IPUMEHEHHE alIKHHOB 10.11 https://m.edsoo.ru/a6fal ea
2 Pemenne 3amaq: pacd€Tsl 0 ypaBHEHUIO 1L.11 bubmuoreka [IOK
XMMHYECKOW pPeakiiiu ) https://m.edsoo.ru/5db8e526
27 CucremaTu3anusi 1 00001eHUEe 3HAHUI 110 12.11
TeMe
ApeHbl: TOMOJIOTHYECKUH s, 001as Gpopmya,
28 HOMEHKJIaTypa. DIEKTPOHHOE U 17.11 Bubnuorexa LJOK
MPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJ OeH3011a ) https://m.edsoo.ru/a92a7094
Y TOJIy0J1a, MX (PM3UUYECKHE CBOMCTBA
29 XWMHYECKHE CBOMCTBA aPEHOB: PEaAKIIHH 18.11 bubmuoreka [IOK
3aMeIeHHsI ) https://m.edsoo.ru/a44alae4
30| mpncossmernn, oxcrenme rovonoros. to.1 | Bubmorera LOK
P 5 ’ ’ https://m.edsoo.ru/a44alae4
OeHzomna
. bubmuoreka LIOK
31 Oco0eHHOCTH XUMUYECKHUX CBOMCTB CTHPOJIA 24.11 https-/m.edsoo.ru/d5018a54
Pemenne PactETHBIX 37141 Ha OMpe/eNeHHe Bubmiorexa [[OK
32 MOJIEKYJIIPHOU (hOPMYJIbI OPraHHYECKOTO 25.11

Rialiaadia

https://m.edsoo.ru/53461a2¢c
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bubmuoreka LIOK

33 CrocoObI TOTyYeHUs 1 TPUMEHEHHE apeHOB 26.11 https://m.edsoo.ru/6£717d09
34 I'eHeTnueckas CBS3b MEKAY Pa3TUIHBIMU 0L12
KJIACCAMH yTIIEBOJIOPOJIOB
Pacuérsl 1o ypaBHEHHUSAM XUMUYECKUX PEAKIUH.
35 o 02.12
CucreMarnzaiys ¥ 0000IIeHIE 3HAHUH 0 TeMe
36 [Ipupoauslii ra3. IlomyTHbIC HEPTIHBIC Ta3bl 03.12
37 KameHHbI# yrob 1 MPOyKTHI €T0 mepepadboTKu 08.12 bubsmorexa [IOK
https://m.eds00.1u/69b3398b
38 Hedtp u crioco0s! €€ nepepaboTKH. 09.12 bubmuoreka LIOK
[IpumeneHue mpoIyKTOB NiepepaboTKu HeTH ) https://m.eds00.1u/2119de78
39 ['eHeTrUeckas CBA3b MEXKIY Pa3TUIHBIMU 10.12
KJIACCaMH YTJIEBOJIOPOJIOB
I"amoreHonpoON3BOIHBIC YTIIEB B:
40 SJ?:I?T;O}(I)HES cip(())l;HHee' }[])ejiuopi? Egﬁ(e)meHm 15.12 bubmorexa [IOK
’ https://m.eds00.1ru/82b4d759
raJIOTeHa
JlelicTBre 11eTI0UCH Ha TaJOTCHIIPOU3BOTHBIE.
41 B3aumopeiicTBue TUraioreHaIKaHOB ¢ MarHUEM 16.12
Y IIMHKOM
4 CucreMatn3aiys 1 0000IIeHUE 3HAHUI 110 17.12 bu6nuoreka [JOK
pazaeny "VYrieBoaoposr” ) https://m.edso00.ru/20e89{22
43 KonTposbhas padora no teme 22.12 Bubmuorexa [JOK
"¥YriaeBoaopoanl" i https://m.eds00.1u/95¢9e298
[IpenenbHBIC OHOATOMHBIC CITUPTHI:
TOMOIIOTHYECKH psijI, obmias opmya, bubmuoreka LIOK
44 23.12
CTPOCHHE MOJIEKYJI, H30MEPHsI, HOMEHKJIIATypa, https://m.edsoo.ru/df04c5cd
kiaccudukaims, GU3MISCKUE CBONCTBA
45 XWUMHUYECKHE CBOMCTBA MIPEAEITbHBIX 24.12 Bubmorexa [JOK
0JIHOATOMHBIX CITUPTOB ) https://m.edsoo.ru/26ee34fe
46 CriocoObl OJTyYSHHS U TPUMEHEHHE 29.12 Bubnuoreka I[JOK
OJHOATOMHBIX CIIMPTOB : https://m.edso00.ru/484100000000000
| ocsbemoom rsaccx nmicee 3012 | DebmorexaLIOK
N https://m.edsoo.ru/c2¢788b2
CBOHCTB
B | taepn ux ek n xmmcoe. 1201 | bubmorera LIOK
. ’ https://m.edsoo.ru/ee4d84aa
CBOIiCTBa https://m.edsoo.ruv/ceadoraa
49 CrocoObI OTyYeHUS U IPUMEHEHHE 13.01 Bubnuoreka I[{OK
MHOT'OATOMHBIX CITHPTOB ) https://m.edsoo.ru/d12e567d
A N %445 102) PV Y 005 U (S0 (O A1 (51 ) 1) PR 1) 5 65 (S0 [ TT.U1 PO et U
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https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

cBoiicTBa. TOKCHYHOCTH PeHOIA.

https://m.edsoo.ru/2¢ce72618

. bu6nuoreka [JOK
51 XuMHYeCcKHe CBOMCTBA (PeHOI. 0 19.01 https:/m.edsoo.ru/037cas
Bbubmuoreka LIOK
52 Crioco0bI TOTyYeHUs U TpUMEHEeHHe eHoa 0 20.01 https-//m.edsoo.ru/c77ddf4c
$3 | oenepuenTamaLIx satae 10 Teve. 0 2101 | Bubmiorera LlOK
" " https://m.edsoo.ru/fd0ced09
CnupThl 1 (peHOTbI
54 CucremaTu3anusa 4 00001eHHE 3HAHUI 1O 0.5 26.01 Bubnuoreka IJOK
TEMe ) ) https://m.edso0.ru/1810cb9b
g5 | e werons anecrpomos s ; ror | B LOK
’ ’ https://m.edsoo.ru/b139beaa
obmras gopmya, M30MepHus © HOMEHKIIATypa
56 Anberuibl 1 KeTOHBI: (PU3UYECKHUE CBOWCTBA; 0 28.01 bubnmoreka [JOK
peaKIMK MPUCOCTUHECHUS : https://m.edsoo.ru/c887425¢
Peakium okuclieHrs U Ka4eCTBEHHBIE pEaKLINU Bu6nuoreka IJOK
57 0 02.02
aJbACTUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 Croco0bI IOTyUYeHHUS abJICTHIOB U KETOHOB 0 03.02 bubmorexa [IOK
https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIC MPECITEHBIE KAPOOHOBBIC bubmuoreka [IOK
59 0 04.02
KHCJIOTBI, 0COOEHHOCTH CTPOSHHS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX 0 09.02 Bubmuorexa [JOK
KHCJIOT, MX (PU3NYECKHE CBOMCTBA ) https://m.eds00.ru/700cc87b
61 XHUMUYecKHe CBOMCTBA MPEAEeIbHBIX 0 10.02 Bubmuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT : https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOWCTB MYPaBbHUHOMN KUCIIOTHI. 0 11.02 bubmmoreka I[{OK
MHoroobpasue KapOOHOBBIX KHUCIIOT ) https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOWCTB: HETIPEIEIbHBIX U
63 apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, 0 16.02 bubmuoreka [IOK
THIPOKCHKapOOHOBBIX KHCIOT. [IpeacraBurenn ) https://m.edsoo.ru/83a08773
BBICIIIUX KAPOOHOBBIX KHCIOT
bubmunoreka LIOK
64 [TonsiTHE O IPOU3BOAHBIX KAPOOHOBBIX KHUCIIOT 0 17.02 https-//m.edsooru/0d162d9d
65 CriocoObl MOTy4EHUs ¥ IPUMEHEHHE 0 18.02 Bubnuorexa LJOK
KapOOHOBBIX KHCIIOT ) https://m.eds00.1u/7¢065¢9d
66 CroxHBIE 3QHUPHI: TOMOJIOTHYECKUH s, 00IIast 0 24.02 bubmmoreka [IOK
dhopmya, M30MepHs 1 HOMEHKJIATYPa ) https://m.edsoo.ru/adfffe6d
67 dusnyeckre U XMMHIECKHE CBOMCTBA 3(pHpOB 0 25.02 bubmorexa [IOK

https://m.edsoo.ru/ad6b94b2
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Peuienue pacu€THbIX 3a/1a4: 10 ypaBHEHUIO
XUMHUUYECKOMN pEaKLUH, HA ONIPEAECICHUE

68 9 02.03
MOJIEKYJIAPHOU (hOPMYITBI OPTaHHYECKOTO
BEIIEeCTBA
IIpakTnueckas padora Ne 3. Pemenue Bubnnorexa LOK
69 JIKCNEPUMEHTAJbHBIX 32/124 10 TeMe 03.03 )
" " https://m.edso00.ru/486671fb
KapOonoBblie kucjaorbl. CioxkHbie 3(pupsbl
70 Kupst: ctpoenue, Gpu3nUecKue U XUMHUYECKHE 04.03 Bubmuorexa LJOK
CBOiicTBa (TMAPOIIN3) ) https://m.edsoo.ru/al9¢5b98
71| osrama emperenssues wpmk xnoror. Kops 1003 | BubmorerallOK
e P - AP ) https://m.eds00.ru/b0331922
B IIPHUPO/IC
Mpina xak COJIH BBICIINX KapOOHOBBIX KHCJIOT, Bubsmorexa LIOK
72 ux Morotiee aeiicteue. [lonarue o 16.03
https://m.eds00.ru/3¢566565
cuHTeTHYecknX Mowmux cpeacteax (CMC)
73 I'enernyeckas CBS3b YIIIEBOIOPOIOB U 17.03 bubnunorexa [JOK
KHCIIOPOACOISPIKANTHUX OPTaHNICCKUX BEIICCTB : https://m.eds00.ru/56790¢96
74 PacuéTpl 110 ypaBHEHUSIM XUMHUYECKUX PEaKIUi 18.03
75 Cucremaruszanus u 000011eHHEe 3HAHUI 10 23.03 bubmuoreka LIOK
TeMe ) https://m.edsoo.ru/f8eaf2eb
o | Comsmpepe, oo 1 s | DS 0K
KIACCHQUIAMHA YIJICBOAOB (MOHO=, -1 : https://m.edsoo.ru/7a9693al
TOJIMCaxapu/ibl)
77 MoHocaxapupl: QU3MYecKre CBOUCTBA U 25.03 Bubmuorexa [JOK
HAX0XJICHUE B PUPOJIC ) https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHue TII0KO3BL, €€ 3HaUEHUE B 06.04 Bubmuorexa [JOK
JKH3HEICATSILHOCTH OpraHu3Ma : https://m.edsoo.ru/5e61122d
ro | e oo e s o s | Do LOK
A PHpOA p ) https://m.edsoo.ru/eb0384¢7
JIUCaxapu/oB
o | Lo o gt s | Do LOK
’ ) https://m.edsoo.ru/72a04508
MpUMEHEHUE
bubmunoreka LIOK
81 [TousiTre 00 MCKYCCTBEHHBIX BOJIOKHAX 13.04 https://m.edsoo /62166766
o | Fomeme P e e s | Do 10K
A /1d TPOJIYKTa peaKt : https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOIKHOTO
33 CucreMarmzanus u 0000IICHIEC 3HAHUH TI0 15.04 Bubnuoteka ITOK

na2 ﬂﬁ'l'l‘l

el o bl ol e
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KonTposbhas padora nmo teme

Bubnuoreka IJOK

84 "Kl/lcnopozlc'('mepmamne opraHuveckKue 20.04 https://m.edsoo.ru/42¢6678e
coeNHEHUs
gs | e, e e s | Bibiorsa 10K
% ’ https://m.edsoo.ru/efa7e6ca
(du3MYeCKUe CBONCTBA
N bubmuoreka [IOK
86 XuMHYeCKHEe CBOMCTBA aTu(aTHICCKUX aMHHOB 22.04 https:/m.edsoo.ru/1be5cfR0
37 AHWINH: CTPOCHUE aHUIINHA, OCOOCHHOCTH 27.04 Bubmuorexa [JOK
XUMUYECKUX CBOWCTB aHUJIMHA ) https://m.eds00.1ru/39¢d21f1
38 CrocoObI OTyYSHUSI U TPUMCHEHHE 28.04 Bubmuoreka I[{OK
annhaTHICCKUX aMHHOB ) https://m.edsoo.ru/eal38763
89 | pusacckne csoiierss Oronme 2004 | BubmioreraLlOK
) : https://m.edsoo.ru/d1773e80
MPEICTABUTENN O-aMHUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX
90 6Honorjlfiecf<§e 2H§qei3e aMzHO(I:(JII/I(;H’OT 04.05 bubmorexa LOK
’ https://m.edsoo.ru/77df705a
CuHTE3 ¥ THAPOITU3 TIENTH/IOB
91 Benku xak mpupoIHbIe TOTUMEPHL;, CTPYKTYPHBI 05.05 bubmmoreka I[{OK
0enKoB ) https://m.eds00.ru/429¢9899
. Bu6nuoreka IJOK
92 XuUMHYECKHE CBOMCTBA OCIIKOB 06.05 https://m.edsoo.ru/6237306d
33| cosmmennm. Hysiemmossie cncroms: coctas 1205 | bubmorexa IOK
) ’ ’ https://m.edsoo0.1ru/521d1431
CTPOCHHE U OUOJIOTHYECKAsl POJIh
I[IpakTuuyeckas padora Ne 4. Pemmenue
94 JKCIEPUMEHTAJIbHBIX 32/1a4 110 TeMe 13.05 Bubmuorexa LJOK
""A30Tcojep:Kale OpraHudecKne ’ https://m.edsoo.ru/8e3c02d1
coequHeHus"
IIpakTuyeckas padora Ne 5. Pemienue
95 JIKCNEPUMEHTAJIBHBIX 32124 10 TeMe 19.05 Bubmuoreka [JOK
"Pacno3HaBaHNe OPraHUYECKHX ) https://m.edsoo.ru/bde3fdf6
coeuHeHU"
96 FZ?:E:(;Z‘;Z;IE:: T)?):;the:zemne 20.05 buGmorexa LHOK
" ) https://m.edsoo.ru/ce561bc7
COeTNHEHUS
OCHOBHBIC TTOHATHSI XUMUH
97 BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U METOAbI 21.05 Bubnuoreka IJOK

WX CHHTE3a —IIOJIUMEpPHU3aIis 1
MOJIMKOHICHCAIUS

https://m.edsoo.ru/7aa63ebd
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IIpakTuyeckas padora Ne 6. Pemmenue

98 JKCNEePUMEHTAJIBHBIX 32124 110 TeMe 1 26.05 bubmorexa [IOK
" P o " ) https://m.edso0o.1u/82242¢0f
Pacno3HaBaHue mJIacTMACC U BOJIOKOH
99 [TnacTmaccel. YTunuzanus u nepepadoTka 1 Bubnuorexa LJOK
TIaCTHKA https://m.edsoo.ru/246103ec
100 DnacToMephl: HATYpaJIbHbIA CHHTETHYECKHE 1 bubmmorexa I[{OK
Kayuayku. Pesuna https://m.eds00.ru/5963a601
101 | cmtrenmconme. Hommepnt anertranmnoro | BuGmiorera LIOK
- HOJTHMED H https://m.edsoo.ru/3aebd77a
Ha3HAYCHUS
O06001menue u CI/ICTG'%\/IaTI/BaHI/I}l W3Y4YCHHOTO Bubmiorexa [IOK
102 Martepuaia o Teme "BbhICOKOMOJIEKYISIpHbIE 1

coequHEHN"

https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

102

MPOBEPSIEMBIE HA EI'3 IO XUMUHU TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

CPEJHEI'O OBHIEI'O OBPA3OBAHUAA

Ko N N
8 IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOI1 00pa30BaTe/LHOIM NPOrpaMMbl CpPeIHero 0o11ero
NMpoBEPsIEMOro
oOpa3oBaHus
TpedoBaHMs

1

Brnanenue cucreMoi XMMHUYECKUX 3HAHUM, KOTOpPasi BKJIIOYAET:

1.1

OCHOBOIIOJIAraroIIye MOHATHS (XMMHYECKUI 3J€MEHT, aTOM, U30TOIBI, 3JIEKTPOHHAas 000I04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTAIN aTOMOB,
OCHOBHOE U BO30Y>KAEHHOE COCTOSIHHE aToMa, MOH, MOJIEKyJIa, BAJICHTHOCTb, JJIEKTPOOTPULATENILHOCTh, CTENIEHb OKHUCICHUS, XHMUYECKas CBS3b
(o- 1 m-CBSI3b, KpaTHBIC CBSI3M), THOpUAM3aLNs aTOMHBIX OpOWTallell, KpucTaJuInyeckasl pemeéTKka, MoJb, MOJISIpHAsi Macca, MOJIIPHBIH 00BEM,
MOJISIpHAs KOHIIEHTPAlHsA, PacTBOPHI (MCTUHHBIE, JUCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIN CKeJeT, (yHKIHOHATbHAS TpyIIa,
panuKani, u30Mepbl, CTpYKTYpHas Gopmyda, n3oMepus (CTPYKTypHasi, reoMmeTpryeckas (IUc-, TPAHCU30MEPHsI), TOMOJIOTUYECKUH Psill, TOMOJIOTH,
YIIIEBOAOPOBI, KUCIOPO- U a30TCOJCPIKALINE COCAMHEHHS, OMOIIOTHUECKH aKTHBHBIC BEIIECTBA (YIIIEBOIBL, KHUPHI, OCIKN), MOHOMED, ITOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIC COCIMHEHMs, KpPEKHUHI, pPHQOPMUHI, THUIBl XUMHUYECKHX peakuuil (OKHUCINUTEIbHO-
BOCCTaHOBHTENBHBIC, 9K30- H DHIOTEPMHUYECKUE, PEAKIMH MOHHOI'O OOMEHAa, TOMO- M T'eTepOreHHbIe, OOpaTHMble U HEOOpaTHMEIE), pacTBOp,
3NEKTPOJIUTHI, HEAIEKTPOIHUTHI, AIEKTPOIUTHUYECKAsT JUCCOLUALIMS, CTETIEHb TUCCOLHUAINH, OKHCIUTENb, BOCCTAHOBUTEND, JIEKTPOJIN3, CKOPOCTh
XMMUYECKOM peakliy, XUMHUUECKOE PABHOBECHE)

TEOPUU U 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHUS OpraHmdYecKkuX BemecTB A.M. ByTiepoBa, Teopus 3JEKTPOIMTHYECKON IMCCOIHMAIINH,
Ilepnonnueckmii 3axkon /.M. MennmeneeBa, 3aKOH COXPaHEHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYCCKHUM SI3BIK XUMUH, MHPOBO33PEHUCCKHIE

1.2 .
3HaHHWd, JIC)KAIIUEe B OCHOBC IMOHMMaHHA MNPUYMHHOCTH W CUCTEMHOCTU XHUMHUYCCKUX ABJICHUH, COBPEMCHHLIC IIPCACTABJICHHA O CTPOCHUHU
BCHICCTBA HA ATOMHOM, MOJICKYJIAPHOM M HAAMOJICKYJIAPHOM YPOBHAX

13 OpCACTABJICHUA O MEXAHU3MAX XUMHNYCCKUX peaKuHﬁ, TCPMOAUHAMHNYCCKUX U KUHCTUUCCKUX 3aKOHOMCPHOCTAX UX MNPOTCKAHUA, O XUMUYCCKOM
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Q)aKTOHOFH‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaB€, MOJIYUYCHUU U 0€30IaCHOM HCIIOJIb30BAHMH Ba)KHEHIINX HCOPraHM4YCCKUX U OPraHn4YCCKUX

1.4 BEIICCTB B OBITY U MPAKTUYCCKOMN JICATEIHPHOCTH YEIIOBEKA
15 o0IIe Hay4HbIC MPUHIIUIBI XMMUYECKOTO MPOM3BOJCTBA (HA MPUMEpPE MPOU3BOJCTBA CEPHOWM KHCIIOTHI, aMMHAaKa, METaHOJa, NepepadoTKu
He(TH)
2 ChopMHUPOBaHHOCTH YMEHUH BBISBIISTS:
21 XapaKTEpHbIE TPU3HAKUA M B3aUMOCBSI3b U3YUCHHBIX HOHHTI/IVI‘/'I, NPUMEHSATH COOTBETCTBYIOIINE IMOHSATHUS NMPU ONKUCAHWU CTPOCHHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIICHUM
29 B3aMMOCBSI3b XUMUYECKHUX 3HAHWN C TIOHATHUSAMHU WM TPEACTABICHUSIMH APYTUX MPEAMETOB IUIsl 00Jee OCO3HAHHOTO MOHUMAHHS M OOBSICHCHHS
CYIIHOCTH MaTepUaIbHOr0 €INHCTBA MUpa
3 CdopMHupOBaHHOCTH YMEHHUS UCTIOIH30BATH:
31 HalMEHOBAaHUSA XMUMHUYECKUX COCIUHEHUN MEXIYHapOIHOTO CO03a TGOpGTI/I‘leCKOf/:I Y NPUKIATHOM XMMHHM U TPUBUAJIbHbIC Ha3BaHUS BELIECCTB,
OTHOCSAIIMXCS K U3YYEHHBIM KJIACCaM OPraHMYECKHX U HEOPTaHUYECKHUX COCIMHEHUN
32 XUMHYECKYIO0 CHMBOIIUKY JUIS COCTaBJICHUS (OPMYJT HEOPTAaHUYECKHUX BEIECTB, MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX H
) CKEJICTHBIX ) OPMYIT OpTaHUICCKUX BEIICCTB
4 ChopMHUpOBaHHOCTh YMEHUS KJIACCH(MHUITUPOBATH:
4.1 HEOPraHUYECKHE BEIIeCTBA, CAMOCTOSATEIHHO BRIOMPATh OCHOBAHMS M KPUTEPHH TS KIIACCU(HUKAIIH H3Y9IAeMbIX XHMHUIECKHX 00BEKTOB
4.2 OpraHMYecKHe BeIecTBa, CAMOCTOSITENIFHO BEIOMpATh OCHOBAHUSI M KPUTEPUH sl KIIACCH(DMKAIIMN N3y4aeMbIX XUMHUYECKUX OOBEKTOB
43 10 Pa3IMYHBIM MPU3HAKaM (YHCITy U COCTaBYy PEardpyIOIINX BEIIECTB, TEIUIOBOMY 3(dekTy peakimu, N3MEHEHUIO CTENEHEH OKHCIICHHS 3JIEMEHTOB,
00pPaTUMOCTH PEaKITHH, YIACTHIO KaTaIM3aTopa)
CdopMHupOBaHHOCTH YMEHHSI XapaKTEPU30BaTh JIEKTPOHHOE CTPOSHHE aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSIHMH) U HOHOB XHMHYECKUX
5 anemeHToB 1 — 4 mepmomoB Ilepmommdeckoit cuctemsbl JI.JI. MeHneneeBa M WX BaJICHTHBIE BO3MOXKHOCTH, HCIIONB3YS TOHSITHS S-, p-, d-
3JICKTPOHHBIC OpPOUTAIIH, SHEPTETHUECKUE YPOBHHU
6 ChopMHpOBaHHOCTh YMEHHsI OOBSICHATH 3aKOHOMEPHOCTH H3MEHCHHS CBONCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH COCIUHECHUU IO
NepuoJaM U Ipymnmam
7 ChopMHpOBaHHOCTh YMEHHUS COCTABIISATh YPABHEHUSI XUMUYECKHUX PEAKIIUH M PACKPBIBATh UX CYIIIHOCTD:
7.1 OKHCJIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUH MOCPEICTBOM COCTABJICHUS SIEKTPOHHOTO OaslaHca 3TUX PeaKiuii
79 YpaBHEHUS PEaKINil pa3IMIHBIX THUIIOB; IMOJTHBIC W COKPAIIEHHBIC YPABHEHUS PEAKITNil HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MMPU KOTOPHIX 3TH
peakuuy UOyT J0 KOHIIA
73 peakiuii ruApoIIn3a, peakiuii KOMILICKCO00pa3oBaHusl (Ha MPUMepe THAPOKCOKOMILICKCOB ITUHKA M aJTFOMUHUS)
8 ChopMHPOBaHHOCTh YMEHHS MOITBEPIKIATh:
Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHHWHA OT KPaTHOCTH W TUIA KOBaJCHTHOW
8.1 CBsI3H (O- U TT-CBSI3M), B3AUMHOTO BIIUSHUS aTOMOB U TPYIINT aTOMOB B MOJICKYJIaX, @ TAK)KE OT OCOOCHHOCTEH peau3aliy pa3InyHbIX MEXaHU3MOB
MPOTEKAHUSI PEAKLIMIA
8.2 XapaKTEpHbIE XUMUUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMU HKCIIEPUMEHTAMH U 3aIUCSIMU YPABHEHUN XUMUYECKUX PeaKkLnui
ChopMHupOBaHHOCTH YMEHUSI XapaKTEPU30BaTh COCTAB M BaXKHEHIIIME CBOMCTBA BEILIECTB, MPUHAIICKAIINX K ONPEIACIEHHBIM KIIacCaM U TpyIam
9 COeTUHEHHN (IPOCTHIE BEIECTBA, OKCHUIBI, THAPOKCHIBI, COJIA; YTIIEBOJOPOMBI, MPOCTHIE 3(HUPHI, CIHUPTH, (DEHOIBI, albJETHABI, KETOHHI,
KapOOHOBBIE KHCIIOTHI, CIOXKHBIE 3(PHUPHI, )KUPBI, YTIIEBOIbI, AMUHBI, AMUHOKHCIIOTHI, OEJIKH)
10 CdopmMHupoBaHHOCTh yMEHHS TPOBOIWUTH PACUETHI MO XHUMHYECKUM (QOpPMyIaM W YpaBHEHHAM XHMHUYECKHX DPEaKIUHd C HCIOJIB30BaHUEM

PO CCRIN Do,




10.1

Macchl (00béMa, KOJIMYECTBA BEIISCTBA) MPOYKTa PEaKIUH, €CIM OJHO U3 MCXOIHBIX BEIIECTB JaHO B BUJE PACTBOpA C ONpPeaeIEHHON MacCOBOM
JIoJIeH pacTBOPEHHOrO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoBOH MM 00BEMHOM JI0JTH, BEIXOa MTPOAYKTA PeaKUuH

10.3

TemnoBoro 3dekra peakiuui

10.4

00BEMHBIX OTHOILIEHUI Ia30B

10.5

10 HaXOX/ICHUIO0 XUMUYIeCKOH (hOpMYJITBI BEIIeCTBa

11

BJ'IaI[eHI/IC CHCTEMOM 3HAHUH O METOAaX HAY4YHOI'O IMO3HAHUSA SIBIICHUI IMPpUPOALI, UCIIOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX U YMCHUC IMPUMCHATH
OTU 3HAHUA IIPU OSKCICPUMEHTAJIBHOM HUCCICAOBAHUN BEIIECCTB U JJIA OOBSACHEHHUS XUMHMYECKHX HBHGHI/IfI, UMCIOIINX MECTO B IpHUPOAEC,
HpaKTH‘IeCKOﬁ JACATCIBHOCTH YCJIOBCKA U B MMOBCEOHECBHOM KU3HU

12

CdopMupoBaHHOCTh YMEHUSI TIPUMEHSAThH (MCIIOJIB30BaTh) 3HAHUS O COCTaBE M CBOWMCTBAX BEINECTB JUIs 3KCIICPUMEHTAIBHOW MPOBEPKU THUIIOTE3
OTHOCHUTENIFHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKMX pEeakUMid M IPOrHO3UPOBAHUS BO3MOXHOCTEH HX OCYLIECTBICHUS; CHCTEMHbBIC
XUMHAYECKHE 3HAHUS ISl OOBSCHEHHS W TPOTHO3MPOBAHUS SBICHUHA, WMEIOIINX €CTECTBEHHOHAYYHYIO NPHUPONY; IUIS TPHHATHS TPAMOTHBIX
peleHuid npo0ieM B CUTYAIHSIX, CBA3aHHBIX C XMMUEH

13

CdopmupoBaHHOCTh YMEHHS IUIAHUPOBATh M TMPOBOAWTH XUMHUYECKHUH HKCHEPUMEHT (MOSydeHHEe M HM3Y4YCHHE CBONCTB HEOPTraHMYECKUX H
OpPraHvMvycCKuXx BCEIICCTB, KAYCCTBCHHBLIC pC€aKIUU YIJICBOAOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOACPIKAIIUX OPraHUYCCKUX BCEHICCTB,
pellicHHe 3KCTIIEPUMEHTANBHBIX 3a/1ad M0 PACMO3HABAHUIO HEOPTaHUYECKUX W OPraHMYECKUX BEIISCTB) C COOMIOJCHHEM MPaBUI 0E30MacHOrO
obOpareHusl ¢ BelecTBaMH M J1a0OpaTOpPHBIM O0OpyAOBaHHEM; (DOPMYIHUPOBATH IENHM HWCCICIOBAHUS, IPEICTABIATh B pa3InIHOW (dopme
PE3YJIbTAThl SKCOCPUMEHTA, AHAJIM3UPOBATH U OLICHUBATL UX NTOCTOBCPHOCTDH

14

ChopMUpOBaHHOCTh YMEHUsI OCYIIECTBIISTh LIEJICHANPABICHHBINA TOUCK XUMUUYECKON MH(OPMAIK B Pa3IMYHBIX UCTOYHUKAX (HaydHas W y4eOHO-
Hay4dHas JUTepaTypa, CpelcTBa MaccOBOW HMHQoOpManuu, ceThb MHTEpHET M Apyrue), KpUTHYECKH aHAJIM3UPOBATH XUMHUYECKYIO HH(OPMAIHIO,
nepepadaTeIBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUHM C IOCTABICHHON YUeOHOM 3a/1aueit

15

CdopMupoBaHHOCTH YMEHUS MTPOTHO3UPOBATh, AHATM3UPOBATh U OIIEHUBATh HH()OPMAIIHIO C TIO3UIUHA 3KOJIOTUIECKOH 0€30IaCHOCTH TIOCIEACTBUI
OBITOBOI WM TIPOM3BOJICTBEHHON JIEATEIIEHOCTH YEIOBEKA, CBSI3aHHOH C IepepabOoTKOM BEIecTB; ChOPMUPOBAHHOCTh YMEHHH OCO3HABATH OITACHOCTH
BO3):[€I>’ICTBI/IH Ha KMBBIC OpraHnu3Mbl OHpeI[eJIéHHbIX BCHICCTB, IIOHUMAaA CMBICII ITOKa3aTCIsA HpeZ[eHBHOﬁ I[OHyCTHMOﬁ KOHIICHTpAIuK1, U MMOsACHATH Ha
IIpUMEpPax CocoObl YMEHbBIIICHHS U ITPEIOTBPAIICHUS] HX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

HEPEYEHDb JIEMEHTOB COAEPKAHMUS, IIPOBEPSEMbBIX HA EI'D 11O XUMUHN

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUSL

1

TeopeTnueckre OCHOBbI XUMHUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJICNIb CTPOCHHUSI aroma. PacripejiefieHne 3JEKTPOHOB IO YHEPreTHYECKUM YpOBHsAM. Kiaccupukaims XUMUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS PHEPreTUUYCCKUX YPOBHEH aTOMOB (s-, p-, d-31neMeHToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHAS
KoH(UTypaius aroma. BajieHTHBIE 371eKTPOHBI

1.2

[lepuoguueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. @usnueckuii cmbici llepuonnueckoro 3akona .M. MenneneeBa. llpuuuHbel u
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB AJIIEMEHTOB U UX COCAUHEHUI MO MepHoJaM U IpynmnaMm. 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB NPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEJIMHEHMUH, BBICIIIMX OKCUIOB M THJIPOKCHJIOB

1.3

BanenTHOCTB. DNeKTpoOTpHIATENbHOCTh. CTENeHh OKUCICHHUS

1.4

Buner xumudeckoit cBsi3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJIHAs) M MeXaHU3MbI €€ oOpa3oBaHWs. MeXMOIEKYIIpHbIE B3aMMOACHCTBUS.
BemecTBa MOJNEKYISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHUS. THITBI KPUCTALTHIECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THITA KPUCTAJUTHIECKON
.




1.5

Xumngeckast peakiusi. Kimaccuukaryss XMMIYECKUX Peakiiii B HEOPraHWYECKOW U OPraHNIeCKOi XUMHUH. 3aKOH COXPaHEHHs] MacChl BEIIECTB

1.6 CKOpOCTh peakiTiy, e¢ 3aBUCUMOCTD OT Pa3INYHBIX (haKTOPOB
1.7 TemnoBble 3G GEKTH XUMHUSCKUX peakiuii. TepMOXUMHUYECKHE YPABHEHIS
1.8 O6parumMble peakiuu. XuMHIeckoe paBHoBecHe. DaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMHUSCKOoTro paBHOBecHs. Ilpuanmm Jle IllaTenpe
1.9 Onekrponutuieckas nucconuanus. CuibHbie U cialbie d1eKTponuThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIAs, HEWTpalbHas, menovynas. CrerneHb
Juccoruanyy. Peakiiun HOHHOTO oOMeHa
1.10 IlMuaponms conel. MonHoe npow3BeneHne Boabl. Bomopoaasiii mokazarens (pH) pactBopa
111 Crioco0bl BeIpaKEHUSI KOHIIEHTPALMH PAacTBOPOB: MAaccoBasi JOJSl PACTBOPEHHOTO BEIIECTBAa, MOIISPHAS KOHIEHTpanws. HacrhllleHHbIe W HEHACHIICHHBIE
) pacTBOpPHI, pacTBOpUMOCTh. Kpucramioruaparsl
1.12 OKHCIIHTEILHO-BOCCTAHOBUTEIBbHBIC peakiiu. [loBereHre BEMECTB B CPeiax ¢ pa3HBIM 3HaueHueM pH. MeTonp! 2J1eKTpOHHOTO Oaanca
1.13 DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH
2 OCHOBBI HEOPTaHUYECKON XUMHHU
2.1 Krnaccudukariysi HeOpraHu4ecKux coequHeHnid. HoMeHknaTypa HeOpraHM4eCKUX BEIECTB
29 XUMUYECKHE CBONCTBA BaXKHEHIIMX METAUIOB (HATPHIA, KaJlWi, KaJbI[Ui, MarHWii, aJTFOMUHHUN, IIUHK, XPOM, JKEJIe30, Meb) U UX coeauHeHuit. OOrue
' CIOCOOBI MOTYYCHUST METAJUIOB
23 XYWMUYECKHE CBOWCTBA BaXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cepbl, a30Ta, Qocdopa, yriaepogaa M KpPeMHHs) M WX COCOUHEHHN (OKCHIOB,
KHCJIOPOJCOJEPKAIINX KHCIIOT, BOJOPOTHBIX COSTUHEHUH)
24 I'eHeTn4eckas CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAISKAIINX K PA3IMIHBIM KJIaccam
2.5 #i#HPar##H#H 1 neHTHUKALIM HEOpraHUIECKUX coeanHeHMM. KauecTBeHHbBIE peaKIIMi Ha HEOPraHWICCKUE BEIISCTBA M HOHBI
3 OCHOBBI OPraHUYECKON XUMUU
OCHOBHBIE MOJIO)KEHUS TEOPUM XUMHYECKOTO CTPOEHHUS OpraHHuecKux coenuHeHud A.M. bytnepoBa. YTiepoaHbIM CKeJIeT OpraHu4ecKONW MOJEKYJIBI.
3.1 KpaTtHOCTh XMMHUYECKOH CBS3U. S- M P-CBA3U. Sp3-, sp2-, sp-rudpuau3anuy opOUTajIel aToMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHus MoseKyJl. I'omosoru. I'omonoruueckuii psa. Mzomepus u n30Mepsl
3.2 [onsitre o hyHKIMOHANBHOH rpymnne. OpueHTamoHHbIe 3G (EKTH 3aMecTUTeNeiH
33 HpencIaBneHHe 0 Knaccmbfmaunn OpraHMYecKuX BelecTB. HomMeHkmaTypa opraHMYecKHx COeIWHEHHH (CHcTeMaTHYecKas) W TpUBHAIbHBIE Ha3BaHHSA
BOKHEHIITNX MPEICTABUTENEH KIIACCOB OPTAHMUSCKHUX BEIICCTB
34 CBo0OTHOpaIMKATBHBIN ¥ HOHHBIN MeXaHu3MBbI peaknnu. [lousTie o Hykneoduie u anekrpoduie. [Ipasmmo MapkoBHuKoBa. [IpaBuio 3aiinea
35 Ankanpl. XMMHUYECKHE CBOWCTBA alIKaHOB: TaJIOT€HHPOBaHUE, NIETHIPUPOBAaHNE, TEPMHIUECKOE Pa3IoKeHNe, KPeKHHT, H3oMepu3anus, ropeane. [lorydenne
ankaHoB. [luknoankanbl. Cnienndrka CBOMCTB MUKI0ATKAHOB ¢ MAJIbIM Pa3MepoM MuKia. Peakiuu npucoeInHeH s U PAIMKATIBHOIO 3aMEICHUS
36 AnkeHsl. XUMHUYECKHE CBOWCTBA: PEAKIIUH MPUCOeNNHEHN (TaJOoreHNpOBaHNe, THAPHPOBAHNE, THAPOTAIOTEHUPOBAHUE, THAPATAIIN ), TOPEHUS, OKUCIECHUS
1 nojuMepu3saiuu. [IpoMblliuIeHHBIC U JJA0OPATOPHBIC CIIOCOOBI MOJIYYCHHUS AJIKCHOB
37 AnkanueHbl. XUMHUYECKHAE CBOMCTBA aJKaIUCHOB: PEaKIUU MPUCOSANHECHUS (THAPUPOBAHME, TaJOTCHUPOBAHKE), TOPCHUSI U MonuMepu3anuu. [lomydaenne
aJKauCHOB
Ankuapl. XUMHYECKHE CBOMCTBA: PEAKIUU NPUCOSAUMHEHHS (TaJOreHUPOBAaHUE, THAPUPOBAHME, THUApATAIUS, TUIPOTAIOTCHHPOBAHHE) KakK Crocob
3.8 MOJIyYeHUs MTOJIMMEPOB U JIPYTUX MOJE3HBIX NMPOAYKTOB. Peakuuu 3amenieHus. ['opeHue aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHH MJIs
CBapKH M pe3KH MeTauIoB. [[pumMeHeHne areTuieHa
3.9 Apenbpl. XuMHYECKHE CBOWCTBA OEH30Ia: PEaKIUH IEKTPODMIBHOTO 3aMeIIeHus, TIPUCOSTNHEeHNs (THAPUPOBaHNE, TaIOTeHHpOBaHue). Peakys ropeHws.

OCcOOEHHOCTH XUMHUUYECKUX CBOWCTB roayona, Ilonvuenue 0Oen30a. OcOOEHHOCTH XMMHUYECKUX CBOWCTB crupona, Ilonvmepusanus cTuposia, C110cO0BI




TMOJIY4YCHUA Y IPUMCHCHUC apOMATUYCCKUX YITICBOAOPOA0B

Couprtel. llpenensHeie oqHOATOMHBIE CITUPTHI. XUMHUYECKHE CBOWCTBA: B3aMMOACHCTBHE C HATPHUEM KaK CIIOCO0 yCTaHOBIJICHHUS HANWYHS THAPOKCOTPYIIIIH, C
3.10 raJlOr€HOBOIOPOJIaMH KaK CIIOCO0 IMOJYYECHHUS! pacTBOPUTENCH, BHYTPHU- M MEXKMOIICKYJspHas neruaparanus. Peakuus ropenus. [lomyueHuwe staHonma:
peakuysi OpoKeHUsl TIIIOKO3bl, TUAPATALNS STHICHA. DTWICHTTIMKOIb U TIIMLUEPUH KaK IPEICTABUTEIH MPEAeIbHBIX MHOTOATOMHBIX CITUPTOB

3.11 ®denon. XumMudeckue cBoicTBa eHosa (Peakiuy ¢ HaTpueM, THIPOKCUAOM Hatpus, Opomom). [Torydenue gerona

Anbieruibl. XuMHUYECKUE CBOWCTBA MPEACTbHBIX aJbJICTH/IOB: THAPUPOBAHKE;, KAYSCTBCHHBIC PEAKIMKM Ha KapOOHWIBHYIO TPYIy (peakius «cepeOpsiHoro
3.12 3epkana», B3aumojeiicteue ¢ ruapokcuaom menu (II). Tlomydenne mpenenbHBIX albIeTHAOB: OKHCIEHHE CIUPTOB, THApATalus aleTHiieHa. AIETOH Kak
peacTaBUTENh KeTOHOB. OCOOCHHOCTH PEeakIIii OKHUCIICHHSI alleTOHa

KapboHOBBIE KHCITOTHI. XWUMHUYECKHE CBOWCTBA IPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHMHYECKHX CBOWCTB MYPaBBHHOMN
3.13 KHCIIOTHI. HonyquI/Ie NpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJICHHUEC aJIKaHOB, AJIKCHOB, INCPBUYHBLIX CIIMPTOB, aJlbACTHUAOB. Bricmme
MIpEeJICNIbHEIC U HepeAeIbHbIC KAPOOHOBBIC KHCIIOTHI

Crnoxuabie 3Qupsl 1 kupbl. CIocoObl MOTYYEHUS CI0KHBIX 3(hupoB. OOpaTUMOCTh peakuuu dTepudukannu. [IpumeHeHne CIoKHBIX AUPOB B MHIIEBOH U
nap¢$oMepHON MPOMBILIIEHHOCTH. JKUpBI KaK CI0KHBIE 3(HUPHI TIULIEPUHA U BBHICIIUX KapPOOHOBBIX KUCIOT. XMMUYECKUE CBOWCTBA JKUPOB: THAPUPOBAHUE,
OKHCJIeHUe. ['uaponus, uiM OMbUIEHHE, KUPOB KaK CIOCOO MPOMBIIIIICHHOIO MOJYYEeHUs! COJeH BBICIIMX KapOOHOBBIX KUCIOT. MBUIA KaK COJM BBICIIUX
KapOOHOBBIX KHCIOT

3.14

XWMHYeCKHe CBOWCTBA TIIOKO3BI: PEAKIIMU C YYaCTHEM CHHPTOBBIX W AIBJACTHAHOW TPYII M MOJOYHOKHCIIOE OpokeHue. lIpuMeHeHHme TIIOKO3bI, €€
3HAUYCHHUEC B JXU3BHCACATCILBHOCTH OpraHuU3Ma. I[I/IC&X&I)I/IILLI: caxapo3a, MaJIbTO3a. BOCCTaHaBJII/IBaIOHII/IC U HEBOCCTAaHABJIMBAIOMIUEC AHCAXapUIBbI. FI/IIlpOJII/B
3.15 nucaxapunoB. Ilomucaxapuasl: kpaxmai, riaukored. CTpoeHHE MaKpOMOJEKYN Kpaxmaia, TIMKOT€Ha U LeJUIroo3bl. DU3nYecKue CBOMCTBA Kpaxmana U
[EJUTION03bl. XUMUYEeCKHe CBOMCTBA Kpaxmala: THAPOJIN3, KaYeCTBEHHAs PEaKIHs C MOJOM. XWMHUYECKHE CBOMCTBA LEJUTIONO3BI: THIPOIH3, MOIyIeHUE
3¢bupoB 11e/u1r0I103bl. [ToHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK)

AMuHBI. AMUHBI Kak OpPraHvuvdcCKUC OCHOBAaHUA: PCAKIIUU C BOIIOI>'I, KHCJIOTaMH, pCaKIuA ropCHU. AHUIINH Kak MMpeACTaBUTCIIb apOMATHICCKHUX aMHWHOB.
3.16 XHUMHUYECKHE CBOMCTBA AaHMIJIMHA: B3aHMOI[CI>iCTBHC C KHUCJIOTaMu, 6p0MHOI>i BOI[OI\/'I, OKHCJICHHUC. HonyquHe AMHHOB QJIKHUJIIMPOBAHUCM aMMHAKa U
BOCCTAHOBJICHHUEM HUTPOIIPOMU3BOAHBIX YIJICBOJOPOJA0B

AMUHOKHCIIOTE U OeaKkH. AMUHOKHCIOTEI Kak aM(bOTepHLIe OpPraHn4cCKuUC COCAWHCHUS. OCHOBHEBIE AMHWHOKHUCJIOTHI, 06pa3onmMe Ocnkn. XUMUYECKHE

3.17 CBOMCTBa OCIIKOB: THAPOJIN3, ICHATYPAIHsI, KAUeCTBCHHBIE (IIBETHBIC) PEAKITMH Ha OEIKH
318 CrtpoeHne M CTPYKTypa MOJIMMEPOB. 3aBUCHMOCTh CBOWCTB TMOJUMEPOB OT CTPOEHHS MOJeKyl. OCHOBHBIE CITOCOOBI MOJYUYEHHs] BBICOKOMOJEKYIISIPHBIX
COCTMHCHUN: PEaKINy MOJIMMEPHU3AINH U TTOJIMKOH IeH caruu. Kinaccudukanus BOJOKOH
3.19 #HHHPar#H#H 1 neaTrduKaIys opraHunIecKuX coeaMHeHNH. Pemmenne sKCcriepiMeHTAIBHBIX 33,134 Ha pacliO3HABAHME OPraHWICCKUX BEIIECTB
3.20 ['eHeTHyecKas CBsI3b MEX]y KJIaCCAMHU OPraHUYECKUX COEIMHEHUI
4 XUMUS U )KU3HD
4.1 XwuMus B IOBCEeHEBHOM Xkn3HH. [IpaBuia 6e30macHoi paboThI ¢ €KUMHU, TOPIOYMMHU U TOKCHYHBIMH BEIIIECTBAMH, CPEJCTBAMH OBITOBON XUMUHU
49 Xumus U 300pOoBbe. XUMUS B MEAUIMHE. XUMHUA U CEJIbCKOE XO3AWCTBO. XHMMHS B NPOMBILLIEHHOCTH. XUMHUSA U DHEPre€TUKA: NPUPOAHBIA M MOITYTHBII
' HeTSHOM T'a3bl, UX COCTaB U Hcmoib3oBaHue. CocraB HeTH U e€ mepepaboTKa (IPUPOTHBIE HICTOYHUKH YTIIEBOIOPOIOB)
43 XuMUS 1 SKOJIOTHSA. XUMHUYECKOe 3arps3HEHHE OKPYKaroIeh cpemsl u ero mocieAcTBus. OxpaHa runpocdepsl, ToUYBbl, aTtMochepsl, Guiopsl U (ayHBI OT
XUMHYECKOT0 3arpsizHeHus. [Ipobiiema 0TX010B ¥ MOOOYHBIX MTPOAYKTOB. AJTbTepHATHBHBIE HCTOUHUKH YHEPTUN
44 OO0mue mpencTaBiIeHUsI O MPOMBIIIICHHBIX CIIOCO0aX MONMYYeHHs XUMHUYECKUX BElIecTB (Ha IMpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KHUCIOTHI). YépHas u
) 1BeTHas Metauryprus. CTEKJIO U CIIIMKATHAs MPOMBIIUICHHOCTh. IIpoMbInuieHHas opranudeckast xumusi. CeIphE T OpraHUIeCKON MPOMBIITUICHHOCTH
5 HHPar##H# Tunsl pacuéTHRIX 331184

5.1 #iHPar###PacuéThl MacChl BeleCcTBa WM 00bEMa Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO M3 YYACTBYIOMIMX B PEAKIIUU
- _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




BEIIECTB

5.2 #iHPar##HPacuéTl TetioBoro dddeKTa peakiun

53 #HiHPar##HPacuéTpl 00BEMHBIX OTHOIICHUH Ta30B NMPH XUMHUSCKUX PEAKITUIX

54 #HiH#Par##HPacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIH OJHO M3 BEIISCTB JaHO B M30BITKE (MMECT IIPUMECH)

5.5 #iH#Par##HPacdu€Thl MacCOBOM MIM O0BEMHOM JTOJIM BBIXOJA MPOAYKTA PEaKIHK OT TEOPETHYSCKH BO3MOIKHOTO

56 ###Pilr###Pacq':e'TH Macchl (00bEéMa, KOJTMYECTBA BEIIECTBA) MTPOYKTA PEAKIIMH, €CITU OJJHO U3 BEIIECTB JaHO B BHJIC PACTBOPA C ONPEACIEHHON MacCOBOM
JtoJieii pacTBOPEHHOTO BEIIECTBA

5.7 #H##Par#H##PacuéThl C MCNIOJIP30BAHUEM TTOHATHUN «MaccoBasi A0JIsD», «KMOJIIpHAsi KOHIIEHTPAIIUsD, «PAaCTBOPUMOCThY

58 #iHPar###Hax oxxeHre MOJIEKyJIIpHOH (hOPMYJIIBI OPIraHUYECKOTO BEIIECTBA O €0 INIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIINX B €T0 COCTaB, M

0 MTPOAYKTaM CTOPaHUS

YUYEBHO-METOJINUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* Xumust; 10 kmacc. yrryonennoe ooyuenne Epemun B.B., Ky3emenko H.E., Tepenun B.U. u np.; mox penaknueti Jlyanaa B.B. O6miecTBo ¢ orpaHnIeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxuimonepHoe obiiectBo «M3narensctBo «IIpocBenieHne»

METOAUYECKHUE MATEPHAJIBI AJ15 YYUTEJISA

Xumust. 10-11 xnacc. [Ipodunbaeiii ypoBens. Kuura ans yantens. B 2 gactsax - ['abpuensa O.C., JIeicoa I'.I'., Benenckas A.I.
Xumus B popmynax. 8-11 xmaccer. CripaBounble Matepuais - iBanos B.I'., ['epa O.H.

Xumus. 10-11 xnacesr. Junaktndaeckue matepuansl - Kopomenko A.C., Banosa P.I'., Jlo6porun /1.1O.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://chem11-vpr.sdamgia.ru

https://chem-ege.sdamgia.ru

https://resh.edu.ru

https://myschool.edu.ru
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