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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasoBanuu B Poccuiickoii ®@enepauumn», B
cootBercTBUU ¢ yctaBoM MOBY nmneiiNel c.bonbmieycTbukuHCKOE W TpeOOBaHHM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHus, IPEICTABICHHBIX B
OI'OC 000, a Taxxke Ha ocHOBe (enepanbHO padoueil mporpammel BocnuTanuss MOBY nuneiiNel
c.bosplieycThUKMHCKOE M € Y4€TOM KOHLENIMHM IpenojaBaHusl ydeOHoro mnpeamera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoii @enepanum, pealn3yromnuXx OCHOBHBIE 00pa30BaTEIbHBIE
IIPOrpaMMbl, U OCHOBHBIX MojoxeHui «Ctparerun pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxkenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIJIyOJEHHOTO H3yY€HUs 3aHMMAET BA)KHOE MECTO B CUCTEME ECTECTBEHHO-
HayyHOro oOpa3oBanus ywamuxcs 10 kmaccoB. W3ydeHue mnpenmMera, peaqu3yeMoe B YCIOBHSX
T depeHInpOBaHHOTO0, MPO(PUILHOTO OO0Y4YeHHUs, MPU3BAHO O0OECHeUYuTh 00I111e00pa30BaTENbHYIO0 U
OOLIEKYIbTYPHYIO IMOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUISl aJanTalud HX K OBICTpO
MEHSIOIUMCSL YCIIOBUSM KM3HU B COLIMYME, a TaKKe JAJs MPOJOJDKEHUS OO0ydeHMsI B OpraHM3alusx
podeccnoHaIbHOTO 00pa30BaHUsl, B KOTOPBIX XUMUS SBJISETCS OJHON U3 MPUOPUTETHBIX AUCLIUIIINH.

B mporpammMe 1o xuMuM Ha3HaY€HHUE MpeaMeTa «XUMHUS» MOTydaeT MoApOOHYI0 HHTEPIPETAIUIO B
COOTBETCTBUHU ¢ ocHoBomojarammumi mnojoxeHusMu @I'OC COO o B3auM00OyCIOBIEHHOCTH IIETIEH,
COJIEp)KaHHUs, pe3yJbTaTOB oOOyueHuss M TpeOOBaHM K YPOBHIO MOJATOTOBKU BBITYCKHUKOB.
CBHIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOLIUE BBIMOJIHIEMbIE IPOIPaMMOM 10 XUMUU (HYHKIIUH:

 HH(OPMAIIMOHHO-METOINYECKas], peaan3alus KOTOPOil 00ecriednBaeT NOTy4eHHUEe PEACTABICHUS O
LeTISX, COAepKaHuM, OOIIel cTpaTerny 00ydeHUsI, BOCIIUTAHUS U PA3BUTHUS 0O0YJAIONIUXCS CPEACTBAMU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO IpoQuIIs;

® OPraHM3allMOHHO-IUIAHUPYIOIIasd,  KOTOpas  NpEeAyCMaTpUBAeT  OINpEJesIeHUe:  MPHHLUIIOB
CTPYKTYpUPOBaHUS M IOCIENOBATEIbHOCTH H3y4YEHUs Y4YEOHOTro Marepuana, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI KOHTPOJIS U
OLIEHKH O0Opa30BaTEeNIbHBIX AOCTHKEHMH OOyJarollMXcs B pPaMKax HMTOTOBOM arTectauu B (Qopme
€IMHOTO rOCYIAPCTBEHHOI'O 3K3aMeHa 10 XUMUHU.

IIporpamma [yt yriryOIEHHOTO U3Y4EHHS] XUMHHU:

® yCTAHABJIMBAET MHBAPHAHTHOE NPEIMETHOE COAEp’KaHHe, 00s3aTeNbHOE JUIsl U3yYeHHs B paMKax
OTIENBHBIX MNpoduiel, MpenrycMaTpuUBaeT paclpelelieHue U CTPYKTypUpOBaHUE €ro IO Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHbIM JINHUSAM/pa3jiesiaM Kypea;

e 1aéT IPUMEPHOE pacipesieNieHne y4eOHOr0 BpeMeHH, PEKOMEH/1yeMOro T H3Y4eHHUS OTACNBHBIX TEM;

e [Ipe/yUlaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh M3YyUEHHs Y4eOHOIro Marepuana ¢ y4yé€ToM JIOTUKU
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

® 1aéT METOIMYECKYIO MHTEPIPETALMIO LIl U 3a/1ad U3ydeHHUs IIpeMeTa Ha yrilyOlnEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEAHEro oO0Iero oOpazoBaHMs, COIEPIKATEIbHOM
XapaKTepUCTUKU IJIAaHUPYEMBIX pe3yJbTaTOB OCBOEHHMS OCHOBHOH 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaHero ooéuiero o6pa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), a TaKkKe C Y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHBIX JEWCTBUH OOyYaromerocss MO OCBOCHHUIO COJEpKaHM
peaMera.

Ilo BceM Ha3BaHHBIM NO3ULMAM B IPOrpamMMe IO XMUMHHM IPELYCMOTPEHA INPEEMCTBEHHOCTH C
oOyyeHHEeM XUMHUH Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHus. 3a mpelenamMH yCTaHOBJICHHOMN
IIPOrpamMMoil o XUMHUH 00s3aTeIbHON (MHBApUAHTHOM) COCTaBIIAIONICH cosiepkaHusl yueOHOTO MpeMeTa
«XuUMHS» OCTAaETCsl BO3MOXKHOCTH BBIOOpPa €ro BapHATUBHOW COCTAaBIAIONIEH, KOTOpas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBHH C HANpaBlieHMEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B cootBerctBuM ¢ koHuenTtyanbHbIMU moJokeHUAMH PI'OC COO o Ha3HAYeHHH NIPEIMETOB
6a30Boro u yriayoa€HHOro ypoBHel B cucreMe quddepeHnpoBaHHOro o0y4deHus Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS XUMHS Ha YpOBHE YIUIyOJIEHHOTO W3Y4EHHUS HAlpaBleH Ha pealu3aluio



MPEEMCTBEHHOCTH € TOCJIEAYIOMIUM 3TAlloOM MOJyYeHHUs XUMHUYECKOT0 00pa3oBaHMs B paMKaxX M3ydeHUs
CHELMAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKUX AMCLUMIUIMH B BYy3aX M OpraHU3alUsAX CPEIHEro
npodeccuoHanbHOTO 00pazoBaHus. B 3TOW CBs3M M3ydeHHE Mpeamera «XUMHs» OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pACHIUPEHHE MU YIIyOJIeHHE TEOPEeTHYECKOW W NPAaKTUYECKOH IMOATOTOBKU
oOyyaromuxcsi, BbIOpaBIINX OMNpeAeAEHHBIM mpoduiap oOyueHus, B TOM YHCIE C MEPCIEeKTUBOM
MOCIEAYIONIET0 IMOJyYeHUsT XUMHYECKOTO O0Opa3oBaHUS B OpraHu3aluax HpoQecCHOHATIBHOTO
oOpazoBanus. Hapsny ¢ atumM, B ceete TpedoBanuii ®I'OC COO K IuIaHupyeMbIM pe3yabTaTaM OCBOCHHS
¢benepanbHON 00pa3oBaTENbHONW TPOTPaMMBI CpeAHEro oOmero oOpa3oBaHMs H3ydeHHE IpeaMeTa
«XVUMHS» OpPHUEHTUPOBAHO TAaKXKE HAa PELIEHUE 3aJady BOCIUTAHUS U COLMAJIBHOIO Pa3BUTHUS
oOyyaromuxcs, Ha (GOPMHUPOBAHHE Y HUX OOIICHHTEIUICKTYabHBIX YMEHUH, YMEHUN pallOHAIN3AIIH
yu4eOHOTO Tpyaa W OOOOIIEHHBIX CHOCOOOB JEATENBHOCTH, HMMEIOIMX MEXAUCIUILUIMHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocraBnsromuMy peaMera « XuMus» Ha YpOBHE YIIyOJEHHOTO W3YYEHHUS SIBISIOTCS YrIIyOJEHHBIE
Kypcbl — «Oprannueckas xumus» 1 «OO0mas u Heopranudeckast XuMus». [Ipu onpeneneHn noaxoa0Bs K
oTOOpY M CTPYKTYpPHOW OpraHu3allid COAEpKaHWUsS ITHX KypCOB B MporpamMme MO XHMHUU 32 OCHOBY
npuHATHl nojoxkeHuss ®I'OC COO o pasznuuuax 0a30BOro M yriayOnEHHOrO YpPOBHEM HW3Yy4YEeHMs
npeaMera.

OcHoBy cojaepxaHus KypcoB «Opranumdeckas xumus» W «OOmas ¥ HEOpraHUYecKas XUMUSD)
COCTaBJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUIM U YMEHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUECHHUS
npenMera. JTa CHUCTeMa 3HAHUN TOJy4daeT OIpeNel€HHOE TEOPEeTHUYECKOe JOMOJHEHHE, MO3BOJIIONIEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO Oosiblinii 00bEM (akTonoruyeckoro wmarepuana. Tak, Ha
yrayOn€HHOM YpOBHE H3y4eHHsS IpeaMeTra olecrneueHa BO3MOXHOCTh 3HAYMTEIBHOTO YBEIMYEHHUS
00bEMa 3HAHMM O XMMHYECKHX DJIEMEHTaX U CBOMCTBaX MX COEIMHEHUH Ha OCHOBE DACIIMPEHUS U
yriyOJaeHus IpeACTaBIeHUH O CTPOEHUH BEIECTBA, XUMUYECKOH CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKkuuid, paccMaTpuBaeMbIX C TOYKHM 3pEHHMsS XMMHUYECKOH KHHETHKM W TepMOAMHAMUKHU. V3ydeHue
NepUOANYECKOro 3akoHa M Ilepuoguueckold CHUCTEMBI XMMMUYECKMX JJIEMEHTOB Oaszupyercd Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IIPEACTABICHUAX O CTPOEHUM aroMa. XHUMUYecKas CBA3b
OOBSICHAETCS ¢ TOUKU 3pEHHsI SDHEPreTHUECKUX U3MEHEHUH Ipu €€ 00pa30BaHUU U Pa3pyLICHUH, a TAaKXKe
C TOUYKH 3pEHMsI MEXaHU3MOB €€ 00pa3oBaHus. M3yueHue TUIIOB peakuuii JONoaHsAeTcs GOPMUPOBAHUEM
IPEJCTAaBICHUN 00 MEKTPOXUMHUYECKUX MPOLECCax U 3JEKTPOJIM3Ee paclljlaBOB U pacTBOPOB BellecTB. B
Kypce OpraHM4YecKOd XMMHHU INPH PACCMOTPEHUH PEAKLUOHHOM CIOCOOHOCTH COEAMHEHUH yaensercs
0co00e BHUMaHHE BOIIpocaM 00 3IEeKTPOHHBIX 3((eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U
MeXaHU3Max peakLui.

Ocob6oe 3HaueHue UMeeT TO, YTO Ha COJEp)KaHue KypCOB XUMHUH YIIIyOJIEHHOTO YPOBHS M3Yy4eHUS
IUIsL KJacCoB ompeAenaéHHOro npoduis (rjaaBHbIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOHOJIHEHUI K
oOmiel cuctemMe NpeiIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHHE CMEXHbIE IpeaMeThl. Tak, Hampumep, B
COJIepKaHUU TMpeaMeTa sl KJIACCOB XMMMKO-(U3UUECKOro Mmpo¢uis 0oJblIoe 3HaueHue OyayT UMETb
3JIEMEHTHI y4eOHOro MaTepuaia no oouiei xumuu. Ilpu uzyyeHun npeamera B JaHHOM Clydae aKIEHT
OyzeT crenaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUHM U B (PU3MKE:
aTOMHO-MOJIEKYJIpHast TeopHst (MoOJIeKyJsipHasi Teopusi B (DU3MKE), 3aKOHBI COXPAHEHHS Macchl U
SHEPIruH, 3aKOHBI TEPMOJAUHAMHUKH, dIEKTPOJIN3a, IPEJICTABICHNS O CTPOCHUH BELIECTB U JIPYTO€.

B T0 xe Bpems B coiepikaHUM IpeaMeTa JUls KIacCOB XMUMHUKO-OMOJOrHYECKOro npoduiis 60abIInit
yIeNbHBIM Bec OyleT UMeTh OopraHndeckas XuMus. B aTom ciydae mpenoctaBisieTcsi BO3MOXKHOCTD JUIS
6osiee 0OCTOATETHLHOIO PACCMOTPEHHSI XMMUYECKOH OpraHu3aliy KJIeTKH Kak OMOJIOrMYeCKOW CHCTEMBI,
B COCTaB KOTOPO BXOJAT, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIUIH/IbI, OEIKH, YTI€BOIbI,
HYKJIEMHOBBIE KUCIIOTHI U pyrue. Ilpu 3Tom 3HaHMS O cocTaBe M CBOMCTBAaX NMPEACTaBUTEIEH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB CIY)KaT OCHOBOM Ul M3y4eHHs CYLIHOCTH MpoleccoB (POTOCHHTE3A,
JbIXaHUSI, TAILEBAPEHHUS.

B mnnane ¢opmMupoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHs OOIIEHAYYHBIX METOJIOB
IIO3HAHUS U OIbITA NMPAKTUYECKOIO NMPUMEHEHMS Hay4dHbIX 3HAHUN M3ydeHHE IpeaMera «XUMHs» Ha



yriayOJIEHHOM YpOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3SX C YYCOHBIMU MPEAMETaMHU, BXOJSIIUMH B
COCTaB MPEIMETHBIX oOnacrell «EcTecTBeHHO-HAy4YHBIE MPEAMEThI», «MareMaTtuka U WHQOpPMATHKa» U
«Pycckuil A3bIK U JIMTEpATypay.

[Ipu m3yyennn y4deOHOro mpeamera «XUMHUS» Ha YIIyOJNEHHOM YpOBHE TakKe, KaK Ha YpOBHE
OCHOBHOTO H CpemHero oOmiero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajaueil TEPBOCTCTICHHOMN
3HAYUMOCTH SIBJIICTCS (POPMHUpPOBAHKE OCHOB HAYKH XUMHUU KaK 0071acTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. Pemienue aroi
3a/1auy Ha yriIyOJIEHHOM YPOBHE M3YUECHHS IIPEIMETa MPEIIOoJiaracT peanu3aliio TaKuX IeJIeH, Kak:

e bopMupoBaHuEe MPEACTABICHUN: O MaTCPUAILHOM CIWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUU MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HaYK U €€ BEIyIleH PO B
o0eCreYeHn YCTOWYUBOTO PAa3BUTHS  YCIIOBEUECTBA: B PCIICHUU MPOOJIIEM  3KOJOTHYECKOU,
SHEPreTUYECKOM W THUIIEBON OE€30MacHOCTH, B PAa3BUTUM MEIMIIMHBI, CO3JIaHWU HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB DHEPTUHU, B 00ECIICUCHUH PAMOHAIBLHOTO MPHUPOJIOTIONB30BaHus, B (POPMUPOBAHUHT
MHPOBO33PEHUSI M OOIIEH KYJIbTYphl UETOBEKa, a TAKKE DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0pPOBBIO M TIPUPOJIHOM CPEJIE;

® OCBOCHHE CHCTEMBbl 3HAHWM, JIGKAIUX B OCHOBE XHMHUYECKOW COCTABISIONIEH €CTECTBEHHO-
Hay4dHOW KapTUHBI MuUpa: (PyHIAMEHTAJbHBIX TOHATHH, 3aKOHOB W TEOPUU XHWMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHMHM BEIIECTBA Ha Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HaJIMOJICKYJISIPHOM, O TEPMOJMHAMUYICCKUX H KHHETHIECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMS X UMHUYECKUX
peakiuii, 0 XMMHYECKOM pPaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 OOIUX HayYHBIX
MIPUHIIATIAX XUMHYECKOTO TTPOU3BO/ICTBA;

e popMupoBaHUE y OOYYAIONIUXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM M OOBSICHEHHS KIIOUEBBIX HAEeH UM TpoOJeM COBPEMEHHOM XUMUH, Ui
OOBSICHEHUS! W TPOTHO3UPOBAHMS SIBICHUM, MMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOAY; I'PaMOTHOIO
peuieHus mpoOJeM, CBSI3aHHBIX C XHWMHUEH, NPOrHO3MPOBAHUS, AaHalU3a W OLEHKUM C TO3MIHMA
IKOJIOTUYECKOW O€30TacHOCTH TOCJIEICTBHI OBITOBOW M MPOW3BOJICTBEHHOW NEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOM C XUMUYECKHUM MPOU3BOICTBOM, HCIIOJIb30BAHUEM U TIepepabOTKOI BEIIECTB;

e yri1yOJeHHe TPEICTABICHUNA O HAyYHBIX METOJaxX MO3HAHMs, HEOOXOAMMBIX IJisi MPUOOpEeTeHUs
YMEHHI OPHEHTUPOBATHCS B MHUpPE BEUIECTB M OOBSCHEHUS XMMUYECKHX SIBICHUN, UMEIOIIMX MECTO B
MIPUPOJIE, B IPAKTUYECKOMN AEATEIBHOCTH U MOBCETHEBHON KU3HM.

B nane peanuzanuu mepBOOYEpEIHBIX BOCIUTATENBHBIX M PAa3BUBAIOIIMUX (DYHKIUN 11€TOCTHOM
CUCTEMbI CpeJHEro o0Iero oOpa3oBaHus MPU U3YYEHHUU NpeaMeTa «XHUMHUsD Ha YriayOlIEHHOM ypOBHE
0CO0YI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LI U 3a/1a4H, KaK:

® BOCIIUTaHUE YOEKIEHHOCTH B TI0O3HABAEMOCTH SBJICHHN MPHUPOJABI, YBaXEHHS K MpoLeccy
TBOpUECTBA B O0OJACTH TEOPETUYECKUX U MPUKIAAHBIX HCCIEIOBAaHUNH B XUMHH, (DOpPMHpPOBAHHE
MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYYEHUI0O U T[O3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMSI 00II[€UeTIOBEUECKUX IIEHHOCTE;

®pa3BUTHE T[IO3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEMH
oOyuarouxcs, GopMUpoOBaHUE Y HUX CO3HATEIBHOTO OTHOIICHHUSI K CaMOOOPa30BaHHIO M HETIPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHIO YCHEIIHOW MpPOGEeCCHOHATbHOM U  OOLIECTBEHHONW JeSTENbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 37I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

¢ popmupoBaHuE YMEHHIl M HaBBIKOB Pa3yMHOTO MPHUPOIOINOIb30BAHUS, PA3BUTHE IKOJIOTHUYECKON
KYJIBTYpBI, IPUOOPETEHHE OMBITA OOIIECTBEHHO-TIONE3HOM SKOJIOTMUECKOH AeATeIhHOCTH.

OO1ee 9rcIoO 4acoB, MPEIYCMOTPEHHBIX TSI U3YUEHHUsT XUMHUHM Ha YrIyOJIeHHOM YPOBHE CPEIHETO
o0rrero oopazoBanus, cocranisier 68 yacos: B 10 kiacce — 68 yaca (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUM.

[IpenMer M 3Ha4YeHHE OPraHUYECKOM XHWMHHM, IPEACTABICHUE O MHOroOOpa3sMM OpPraHUYECKUX
COCIMHEHU .

DJNEeKTPOHHOE CTPOSHHE aToMa YIiepoja: OCHOBHOE W BO3OYXKIEHHOE COCTOsSHHS. BajeHTHBIC
BO3MOXHOCTH aTOMa yriepoja. XuMHUecKas CBSI3b B OpraHMYECKUX COeNMHEHUsAX. Turbsl rubpuauzanuu
aTOMHBIX opOuTanel yrieponaa. MexaHu3Mbl 0Opa3oBaHMsI KOBAJIEHTHOU CBsI3U (OOMEHHBIN M JIOHOPHO-
aKuenTopHelif). Tunbl NepeKpbIBaHUS ATOMHBIX OpOuTaled, o- U m-cBsi3u. OnuHapHas, ABOWHAs H
TpoiiHas cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHnyeckux BemiecTs. [loHsTue o cBo60gHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopus cTpoeHHst opraHnyeckux coennHeHnii A.M. ByriepoBa n COBpeMEHHBIE IIPENCTABICHUS O
CTPYKTYpE MOJIEKYNl. 3Hau€HUE TEOPUH CTPOEHUS OpPraHMYEeCKUX COoeIuHeHHil. MouieKkynspHble H
CTpYKTypHBIE (GopMyinbl. CTpyKTypHble (QOpPMYJBl PA3IUYHBIX BHUJIOB: pa3BEPHYTas, COKpalllE€HHas,
ckenetHasd. M3omepus. Buabl nzomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBbIE 3P(EKTh B
MOJIEKYJIaX OpPraHMYECKUX COSAMHEHUH (MHAYKTUBHBIN U Me30MepHBII 2PPeKThI).

[IpencraBnenue o kiaccupUKaUu opraHMdeckux BeulecTB. [loHsATHE O (YHKIMOHAIBHON TpymIe.
I'omonorus. 'omonoruyeckue psabl. Cuctemarnyeckass HOMEHKIATypa OPraHMYeCKHX COETUHEHHM
(IUPAC) u TpuBHaibHBIC HA3BAHUS OTICIBHBIX MPEICTABUTEICH.

OcobeHHOCTH M KiIacCU(pUKALMsS OpraHu4ecKux peakiuil. OKUCINTENbHO-BOCCTAHOBUTEbHbIE
peakuuy B OPraHUYECKON XUMUHU.

OKCIepUMEHTAIIbHbIE METO/Ibl N3YUEHUs BEIIECTB M UX MPEBpAILEHUN: 0O3HAKOMJIEHHE ¢ 00pa3naMu
OPraHMYECKUX BEILECTB U MAaTEpHUaIaMHi Ha UX OCHOBE, OTIBITHI 11O NPEBPALLEHUIO0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuM (IJIaBJieHHE, OOYIVIMBAHHWE M TOPEHHUE), KOHCTPYMPOBAHUE MOJENeH MOJeKyln
OPraHUYECKUX BEILECTB.

YrieBoaopoabl.

Ankanbl. ['omonornyeckuid psn ajkaHoB, oOwmas QopMyna, HOMEHKIAaTypa U H30Mepusl.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AlIKAHOB, SP>-TMOpPHIM3aIis aTOMHBIX OpOUTaneii
yriaepoja, 6-cBsa3b. Gu3nuecKkue CBOMCTBA aJIKaHOB.

XUMHYECKHE CBOWCTBA QJKAHOB: pPEAKUUU 3aMEIICHHs, HW30MEPU3ALMH, AEeTUAPUPOBAHU,
LUKIW3alWY, [UPOJN3a, KpekuHra, ropeHus. [IperncraBieHne o MeXaHU3ME peakUUl paguKaJbHOIO
3aMeIleHus.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE AJTKaHOB.

[Muknoankansl. OOwmwas Qopmyna, HoOMeHKIarypa M uzoMmepus. OCOOEHHOCTH CTPOECHUSA M
XMUMHYECKUX CBOMCTB MaiblX (LUKIOMPONAH, HUKIOOYTaH) W OOBIYHBIX (LHMKJIOMEHTAH, IIUKJIOTEKCaH)
HuKI0ankaHoB. CrocoObl MOTy4eHUs U IPUMEHEHHE [IUKIOAIKAHOB.

Ankenbsl. 'omosornyeckuil psii ajnkeHoB, oOmias ¢Gopmynia, HOMEHKIATypa. JJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl aJKEHOB, SP°-rHOpUIM3allks aTOMHBIX OpOHTaleil yriepoaa, - 1
n-cBsA3u. CTpyKTypHas M reoMmeTpuueckas (Imc-TpaHc-) nzomepusi. dusnyeckue CBONCTBA aJIKEHOB.
XVUMHUYECKHE CBOWCTBA: PEAKLMM NMPUCOEAVHEHHUS, 3aMEIICHHS B O-TIOJIOKEHUE TPU JBOWHOW CBS3W,
nojmMepu3anuu U okucieHus. IIpasuno MapkoBHuKOBa. KadecTBEHHbIE peakluy Ha JBOWHYIO CBS3b.
CrniocoObl mosryyeHHs U NPUMEHEHUE alTKEHOB.

Anxanuensl. Knaccudukarnms ankaaueHOB (COMPSHKEHHBIE, HM30JMPOBAHHBIC, KYMYIUPOBAHHbBIE).
Oco0eHHOCTH D3JIEKTPOHHOTO CTPOCHHSI M XUMHUYECKUX CBOUCTB COMPSKEHHBIX aueHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpsoKEHHBIX AueHoB. CrocoObl TNOJMy4YeHUS W NpPUMEHEHHe
aJIKaJInEHOB.



Ankunabl. [oMonorudeckwii psj alKWHOB, oOmas Qopmyna, HOMEHKIATypa W H30MEpHsL.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKHHOB, SP-THOPUAN3AIUS aTOMHBIX OpOuTaneit
yraepoaa. ®Puznueckue CBOMCTBAa QJIKMHOB. XHMHUYECKHE CBOMCTBA: pEaKLUHUU IPUCOEIUHEHUS,
JUMEpU3allMl U TpUMEpHU3alUH, OKUCIEHHA. KucinoTHele CBOICTBA aJKWHOB, MMEIOIIHMX KOHLEBYIO
TpOHHYIO CBsi3b. KauecTBeHHBIE peaknuu Ha TPOiHY0 CBsS3b. CrocoObl MOJTy4eHHUS M IpUMEHEHUE
QJIKHOB.

ApomaTtudeckue yrieBojopoisl (apensl). ['omonoruueckuit psinx  apeHoB, oOmas Qopmyna,
HOMEHKJIATypa U H30MepUs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH307a.
duznyeckue cBOMCTBAa apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMY 3aMEIECHNUS B
OCH30JIBHOM KOJIBIIE W YIJIEBOJOPOJHOM paJHKale, PEaKUUu MPUCOCTHUHEHUS, OKHCICHHE TOMOJIOTOB
oenzona. [IpencraBieHue 00 OPHEHTHUPYIONIEM JCHCTBUM 3aMECTUTENIed B OCH30JBHOM KOJBIC Ha
IpUMepe aJKUIBHBIX PaJWKaloB, KapOOKCHJIbHOM, TMIPOKCUIBHOW, aMHHO- W HUTPOTPYMIBI, aTOMOB
rajioreHoB. OcCOOEHHOCTH XMMMUYECKUX CBOWCTB crupoia. [lonmumepuzanus crtuposia. CrnocoOsl
MOJIy4YEHUS U IPUMEHEHUE apOMaTUYECKUX YIIeBOI0POIOB.

[Ipupoausii ra3. [lonyrusie HedTsaHble ra3sl. HedTh u e€ mpoucxoxaenue. KameHHblil yronas u
MPOJIYKThl ero mnepepadoTku. CrocoObl mepepaboTKH HedTU: MEeperoHka, KPEeKUHr (TepMHUYECKUM,
KaTaJuTHYecKuit), pudopmunr, nuponus. IlpoaykTel mnepepaOoTku HepTH, HX MNPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B OBITY.

I'enernyeckas cBs3b MEXKAY pPa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakuuu 3amelieHus: rajoreHa Ha
TUAPOKCOTPYNIY, HUTPOTPYIIlY, LHAHOTPYIIYy, aMHHOTpymmy. J[leficTBHe Ha TrajloTeHIPOU3BOHbIE
BOJTHOTO M CIIUPTOBOIO pacTBopa miénouu. B3aumoseiicTBie AUranoreHaJkaHOB ¢ MarHUEM U IIUHKOM.
[ToHsiTHE O METANIOOPraHNYECKUX COeANHEHUX. Vcronbp30BaHne rajJoreHnpon3BOIHBIX YIIIEBOIOPOJIOB
B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEILECTB.

OKCIEpUMEHTANIbHBIE METO/bl M3YyY€HHs BEIIECTB M MX HPEBpAllleHUH: H3ydyeHHe (U3HUECKHX
CBOMCTB yIJIEBOJOPOJIOB (PAaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIIMHA YIJII€BOJOPOJOB Pa3IMUHBIX KJIaCCOB
(obecuiBeunBaHuEe OpOMHOUN WJIM WOJHOW BOJIBI, pAacTBOpa IEpMaHraHaTa Kallds, B3aUMOJCHCTBHUE
areTuIeHa ¢ aMMHAuYHBIM PacTBOpOM oOkcuiaa cepeOpa(l)), kauecTBeHHOe OOHapyKeHHE yriepoja Hu
BOJIOPO/ia B OPraHWYECKUX BEILECTBaX, IOJIYUYE€HUE 3TUJIEHA U U3y4EHUE €ro CBOMCTB, O3HAKOMIIEHHUE C
komekuusamu «Hedts» u «Yroaw», ¢ obpa3namu IUIacTMAacC, KaydyKOB U pE3UHBI, MOJEIUPOBAHHE
MOJIEKYJ YTJI€BOJIOPOJIOB U TaJOr€HIIPOU3BO/IHBIX YIIIEBOJOPO/IOB.

Kuciiopoacoaep:kamue opranu4eckne coeJHHeHHs .

IIpenensHble OgHOATOMHBIE CcOMpTHl. CTpoeHHME MOJIEKY] (Ha IpUMEpe METaHoJa M 3TAHOJIA).
I'omonoruueckuil psan, obmas dopmyna, M30MepHs, HOMEHKJIATypa U kiaccupukanus. dusnueckue
CBOMCTBA Mpe/AENbHBIX OJHOATOMHBIX CIUPTOB. BoOJOpoaHbIE CBS3M MEXIy MOJIEKYJIaMU CIHPTOB.
XUMHUECKUE CBOICTBA: pEaKkUWU 3aMEUIeHUs, JerujpaTalliy, OKHUCIIEHUS, B3auMOJEiCcTBHE C
OpPraHMYeCKUMHU U HEOPraHMYEeCKUMHU KHuciaoTamMu. KauecTBeHHas peakiusi Ha OJIHOATOMHBIE CIUPTHI.
JlelicTBue 3TaHONAa M MeTaHOJa Ha OpraHu3M uernoBeka. CrnocoObl MOJIydyeHHs U TNPUMEHEHUe
OJIHOATOMHBIX CIIUPTOB.

ITpocTsie 3¢upbl, HOMEeHKIaTypa 1 n3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBONCTB.

MHOroaToOMHBIE CIIUPTHI — JTUJIEHIIMKOJIb WU INULEpUH. PU3NYECKHE M XUMHUYECKHE CBOMCTBA:
peakuuu 3aMeElleHUs, B3aUMOJCHCTBHE C OpPraHMYECKMMHM M HEOPraHWYEeCKMMH  KHUCJIOTaMH,
KaueCTBEHHasl peakuMs Ha MHOroaroMHble cnupTel. [IpencraBineHne o MexaHHM3ME peakuui
HyKJeouiabHOro 3amenienus. [leiictBue Ha opranusM uenoBeka. CrocoObl MOJY4YEeHUS U NMPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIMSHUE THJPOKCOTPYNIBI U OEH30JBbHOTO sjpa.
dusnueckue cBoicTBa penosna. OCOOEHHOCTH XUMUUECKUX CBOMCTB (eHosa. KauecTBeHHbIE peaKIMu Ha
¢enon. Tokcuunocts ¢enona. CrocoObl monyyeHust U npuMeHeHue ¢penona. OeHoapopmanbaeruHas
cMoJIa.



KapOoHuIbHBIE COCMHEHUS — QIBICTHABI M KETOHBL DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM
rpynnsl. ['oMonoruueckue psasl albJeTuA0B U KETOHOB, oOmmas (GopMysa, u3oMepus ¥ HOMEHKIIATYpa.
@u3NYECKUE CBOMCTBA AIBACTUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA QJIbJACTHIOB U KETOHOB: PEAKIIUU
npucoenuHeHns. OKUCICHUE aJIbJIETHI0B, KAUECTBEHHBIE PEaKUMU Ha anbJeruabl. CriocoObl MoTydeHus
U IPUMEHEHHUE AJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TTpeebHbIE KApOOHOBBIE KUCIOTEL. OCOOCHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
KucaoT. M3omepus u HoMeHKkiIaTypa. Pu3nyecKkue CBOKWCTBA OJHOOCHOBHBIX NMPEAEIbHBIX KapOOHOBBIX
KACIOT. BomopoaHbie CBSI3M MEXKIy MOJEKYIaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA:
KHACJIOTHBIE CBOMCTBA, PEAKIMA ASTEPUPHKAINU, PEAKIUH C y4acTUEM YIJIEBOJOPOJHOTO paJuKala.
Oco0GeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [IOHITHE O MTPOM3BOIHBIX KAPOOHOBBIX KUCIOT — CIIOKHBIX
a¢upax. MHOrooOpasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBONCTB HENPEICIBHBIX U apOMATHICCKHIX
KapOOHOBBIX KHCJOT, TUKAapOOHOBBIX KHUCIIOT, THIPOKCUKApOOHOBBIX KHCIOT. IIpenctaBuTenn BbICHINX
KapOOHOBBIX KHCIIOT: CT€apUHOBasl, MaJbMUTHUHOBAs, OJEUHOBAs, JIUHONEBAs, TUHONEHOBAs KUCIOTHI.
CriocoObl nostyueHus: ¥ IpUMeHeHne KapOOHOBBIX KUCIIOT.

Cnosxnble 3¢pupsl. ['oMmosornueckuit psia, oOuias popmyia, n3oMepus U HOMEHKIarypa. Ouszndeckue
Y XMMUYECKHE CBOMCTBA: THPOJIN3 B KUCIION U IIETIOYHOU Cpese.

XKupsl. Ctpoenue, pusnueckue U XUMUYECKHE CBOMCTBA JKUPOB: TUJPOJIU3 B KUCION U IIETOYHON
cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJEPKALIMX OCTATKH HENPEENbHBIX KUPHBIX KUCIOT. JKUpBHI B
MIpHUpOJIE.

MBpBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHUE.

OO6mas xapakTepucTuka yrieBoJoB. Knmaccudukanus yrieBojoB (MOHO-, TU- U TOJHCAXapUbl).
Monocaxapuapl: II0K03a, (PpyKTOo3a, rajnakro3a, pubo3a, nezokcupubo3a. Puszndeckue CBOWCTBA U
HaxoxaeHue B mipupojae. DorocuHTe3. XHUMHUYECKHE CBOWCTBA TJIIOKO3bl: PEAKIMU C YYacTHEM
CHUPTOBBIX M aJbJACTUAHOMN TPy, CIIUPTOBOE U MOJIOUHOKHUCIOE OpoxeHue. [Ipumenenue ritoko3sl, eé
3HaUY€HUE B IKU3HENCATENbHOCTH oOpranmi3ma. Jlucaxapuuel: caxapo3a, MajbTo3a U JIAKTO3a.
BoccranaBnuBaromye 1 HeBOCCTaHABIMBAIOUIUE aAucaxapuibl. ['uaponus aucaxapuaos. HaxoxaeHue B
npupoje u npuMeHenue. llomucaxapuasl: Kpaxmani, TIUKOTeH U 1eutono3a. CTpoeHrne MaKpOMOJIEKY
KpaxMaja, TJIMKOT€Ha W LeJUToo3bl. du3nyeckre CBOWCTBA Kpaxmaja M IEJUTIONI03bl. XHUMUYECKHE
CBOMCTBa Kpaxmalia: THAPOJIN3, Ka4eCTBEHHAs Peakis C MOJAOM. XMMHUYECKHE CBONCTBA IIEJUIOJIO3BI:
TUAPOJIU3, MoJIydeHHe 3QUPOB 1eUTI0I03bl. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
mENK).

DKCIepUMEHTAIbHBIE METO/Ibl U3YyYeHHsI BEIIECTB U UX MPEBPALICHUI: PaCTBOPUMOCTh Pa3IMYHBIX
CIHUPTOB B BOJI€, B3aHUMO/ICICTBHE 3TaHOJIAa C HAaTPUEM, OKHUCICHHE 3THUJIOBOTO CHUpPTA B ajbJETH]l Ha
packan€HHOW MEIHON MPOBOJIOKE, OKUCICHHE JTUIIOBOTO CIUPTA JUXPOMATOM Kalvs (BO3MOKHO
WCIIOJIb30BAHME BHJIEOMATEPUANIOB), KAayeCTBEHHBbIE pEaKUMU Ha albJIeruibl (C  TUIPOKCHUIOM
muammuncepeopa(l) u  ruapokcumom wmemu(ll)), peakums rimnepuna ¢ rugpokcuaom  meau(ll),
XMMHUYECKHE CBOMCTBA pPAcTBOpPA YKCYCHOM KHCJIOTBHI, B3aUMOJCWCTBHE pacTBOpa TJIOKO3bI C
ruapokcugom menu(ll), B3aumoneiicTBie kpaxmaiaa ¢ HOJOM, pELIeHHE SKCIEePUMEHTAJIbHBIX 3a/1a4 IO
teMaM «CrupTel U penonby, «KapooHoBbie KUCTOTHI. CIOXKHBIE dPUPBI».

A3oTcoaepKamme OpraHnyecKue CoeAMHeHNsI.

AMHMHBI — OpraHudeckue INpou3BOJHbIe aMMHuaka. Knaccupukamus aMuHOB: anmudaruyeckue U
apoMaTH4ecKHe; NepBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHHne MoJieKy, oomas Gopmyna, usomepus,
HOMEHKJIaTypa M (U3MYecKue CBOWCTBA. XMMHUECKOE CBOMCTBA adM(aTHYECKUX AMUHOB: OCHOBHBIE
CBOMCTBa, AJIKWIMPOBAHWE, B3aUMOJCHCTBHE IEPBUYHBIX AaMHUHOB C a30THCTOM Kucinotod. Comn
ANKUIaMMOHHUSL.

AHWINH — IpeJICTaBUTENIb aMUHOB apoMaTH4eckoro psiia. CtpoeHne aHwivMHa. B3anMHoe BiavsiHUE
Tpynn aTOMOB B MOJeKyile aHuwiInHA. OCOOEHHOCTM XMMHYECKHMX CBOMCTB aHWIMHA. KauecTBEHHbIE
peakuuu Ha aHUIUH. CriocoObI MOTydeHHs ¥ IPUMEHEeHHe aaudaTndeckux aMuHoB. [lorydeHne aHuIuHA
U3 HUTPOOEH30Ia.



Amunoxucnotsel. Homenknatypa u usomepusi. OTaenbHble IPEACTABUTENN (--aMUHOKHUCIIOT: IVIMLIKH,
anaHuH. OU3MYECKUe CBOIMCTBA aMUHOKHCIOT. XMMHUYECKUE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHBIX
OpraHMYeCKUX COCAMHEHHH, peakius TMOJMKOHACHCAIlMM, OoOpa3oBaHME NENTUAHOW  CBS3H.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CHUHTE3 U TUIPOJIU3 METTHIOB.

benku kak npuponaHbie nonaumepbl. IlepBuuHast, BTOpHYHAs M TPETUYHAS CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALINS, KAUECTBEHHbIEC PEAKIIMM Ha OCIIKH.

DKcrepuMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB M UX NMPEBPAICHUN: paCTBOPEHHE OEIIKOB B BOJE,
JeHaTypalus OEJIKOB IpU HarpeBaHHUM, LBETHbIE PEAKLMM Ha OENKH, PELIEHUE 3KCIIEPUMEHTAJIbHBIX
3aa4 Mo TeMaM «A30Tcojepkallie OpraHudeckue coeAuHeHus» U «Pacrno3HaBaHME OPraHUYECKHUX
COCIMHEHUI.

Brbicokomoieky IsipHbIe COeITUHEHU.

OcCHOBHBIE MOHSATHUSI XMMHH BBICOKOMOJIEKYJISPHBIX COCAUHEHUI: MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3B€HO, CTENEHb MOJIMMEpPHU3alUH, CpenHsAs MoJieKyinsapHas wmacca. OCHOBHbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3aisl U MOJTUKOH IEHCAIUS.

Pacuérnble 3aaum.

Haxoxnenue MonekyiasipHOH (OpMyJIbl OpPraHMYECKOTO COEIUHEHUS 10 MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIAIINX B €0 COCTaB, HAX0KJIEHUE MOJIEKYJISIPHONU GOPMYIIBI OPraHUYECKOIO COETUHEHUS
no macce (00bEMY) MPOAYKTOB CTrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuu 1U/UiaN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYJIbl OPraHUYECKOTO BEIIeCTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB HJIM CHOCOOOB TOJY4YEHHs, ONpPEJEICHUE JOJIM BBIXOJA IMPOJIyKTa
peaKkiuy OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss MeXNOpeAMETHBIX CBS3€d MNpU HM3Y4eHUHM opraHuyeckoil xumuu B 10 Kkmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK W TMOHATHM,
MPUHATHIX B OTAEJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO LUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIH3,
CUHTE3, Kiaccu(uKanus, HabltoIeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb, MOJICIUPOBAHHUE.

®duszuKa: Marepusi, aroM, BJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa, SHEPreTUYECKUU YpPOBEHbD,
BEIIECTBO, T€J0, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3UUECKUE BETHUUNHBI, SMHHUIIBI U3MEPEHHUS,
CKOPOCTb, JHEPI'Hs, Macca.

buonorus: kierka, opraHumsM, OJKocHcTeMa, Ouocdepa, MeTaboJIn3M, HaClIEACTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOPHBIA TUN NUTAHUSA, OpoxkeHHe, (POTOCHHTE3, ObIXaHHE, OCNKH, YrIeBOJBI,
YKUPbI, HYKJICMHOBBIE KUCJIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTAEMBbIE, TOTUIHBO.

TexHONOrus: NUIIEBbIE MPOAYKThI, OCHOBBI PALMOHAIBHOIO MHUTaHUS, MOIOIIUE CPEICTBA,
MaTtepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

INDTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI 110 XUMHHM HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coO0TBETCTBUH C CHCTEMHO-IEITEIBPHOCTHBIM IIOAXOAOM B CTPYKTYpEC JMYHOCTHBIX PE3YyJIbTATOB
OCBOCHHUA IIpCAMCETA «XUMHS» Ha YPOBHE CPCAHCTO O6H_ICFO 06pa30BaHI/I$I BBIZICJICHBL CJICAYIOIIHC
COCTAaBJIAOIIUE. OCO3HAHUC 06y‘laIOH_[I/IMI/IC$I pOCCHfICKOI’I Fpa)KHaHCKOﬁ HUIACHTUYHOCTHU, TOTOBHOCTb K
CaMOpa3BUTUIO, CAMOCTOATCIBHOCTH U CAMOOINPCACICHUIO; HAJIWYUC MOTHUBAIIUU K 06y‘-IeHI/IIO;
TOTOBHOCTh U CIIOCOOHOCTH 06yqa101u1/1x051 PYKOBOACTBOBATHCA NMPHUHATHIMU B O6I.I.ICCTB€ npaBUuJIaMu U
HOpMaMiu MOBCACHUA; HAJIMIUC ITPABOCO3HAHUS, 3KOJIOTHYECKOM KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTh eI 1
CTPOUTD JXU3HCHHBIC IIJIAHBI.



JIMYHOCTHBIE pE3yJNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXaroT CHOPMHPOBAHHOCTH ONBITA
MO3HABATEIPHOW M MPAKTUYECKOW JAEATEIbHOCTH OOy4alommMxcs B MPOIECcCce  peaau3aluu
00pa30BaTEILHON JIESATEIHHOCTH.

JIMYHOCTHBIE pE3yJNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXaroT CHOPMHPOBAHHOCTH ONBITA
MMO3HABATEIPHOW W  MPAKTUYECKOW ACATeTbHOCTH OOydJalonmmxcs B MPOLECCe  peaTH3aliu
00pa30BaTEILHON JIEATEIHHOCTH, B TOM YUCJIC B YaCTH !

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHUsl OOyYaroIMMHCS CBOMX KOHCTUTYIMOHHBIX IpaB U OOS3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPABOIOPSKY;

npeACTaBJICHUS O COIUAJIBHBIX HOPpMAX U IMpaBUJIax MEKINYHOCTHBIX OTHOIILIEHUH B KOJIJICKTUBC,

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATENIBHOCTH IPH CO3JaHMM Y4eOHBIX IPOEKTOB, PELICHUU
y‘le6HI>IX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJITHCHUN XUMHUYCCKUX SKCIICPUMECHTOB,

CIIOCOOHOCTH NMOHMMAaTh M NMPUHHUMAaTh MOTHMBBI, HAMEPEHUS, JIOTUKY M apryMEHThI APYTHX NpH aHAIN3e
Ppa3JIM4YHbIX BUJI0B y‘IC6HOI>1 JACATCIBbHOCTH,

2) NaTPUMOTHYECKOT0 BOCIIUTAHMS:

HNEHHOCTHOI'O OTHOIICHUSA K UCTOPUYCCKOMY U HAYYHOMY HACJIICIUIO OTE€YECTBEHHOMN XHUMUH,

YBaXCHUA K IMPOLECCY TBOPUCCTBA B o0acTu TCOPUU U NPAKTUYICCKOI'O MPUIIOKCHUA XUMHUHU, OCO3HAHUS
TOro, 4T0 JaHHBIC HAYKH €CTb PE3YJbTAT MJIHUTECIIbHBIX Ha6J'IIOI[eHHI>i, KPONOTJIUBLIX JKCHECPHUMEHTAIbHBIX
IIOMCKOB, IIOCTOSSHHOT'O TPYZa Y4EHBIX U IIPAKTUKOB;

HHTCPECA U MO3HABATCJIbHBIX MOTHBOB B IMOJTYUYCHHUU WU MMOCICAYIONIEM aHAIU3E I/IH(l)OpMaLII/II/I 0 IEepCaA0BbIX
JIOCTHUKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUSA, 9TUYCCKOI'O MOBECACHUA;

CIIOCOOHOCTH OIICHHWBATh CUTYAllUH, CBA3aHHBIE C XMMHUYECKUMH SBJICHUSMH, U MPUHUMATh OCO3HAHHBIC
pelLIeHHs], OPUEHTHPYACH Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE TOBEJEHHE M IOCTYNKH CBOMX TOBAPHIIEH C MO3UIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUI TOCTYIIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEH 3JI0pOoBOr0o M Oe3omacHOro oOpasza >KH3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U NICHXUYECKOMY 3/10POBbIO;

COOJTFO/IEHUS TIPaBUII OE30ITacHOr0 OOPAIICHHS C BEIIECTBAMH B OBITY, IOBCEJHEBHOMN KU3HHU, B TPYIOBOU
NeATeIIbHOCTH,

MOHUMAaHUS LEHHOCTU MPABUJI HHAWBHUIYATBHOTO ¥ KOJUIEKTUBHOIO OE30IaCHOT0 MOBEIEHHS B CUTYAIHSIX,
YIPOKAIOUINX 3A0POBBIO U KHU3HH JIIO/ICH;

OCO3HAHUS TIOCIIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YITOTPEOICHHUS alTKOT 0I5, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOr0 BOCHIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENbCKON JIeATEIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKON U APYTHX BUJAX JACSITEIbHOCTH;

YCTaHOBKHM Ha aKTHBHOE y4acTHE B PEUICHHH MPAKTUYECKHX 3a/lad COLMAIbHOW HampaBlIEHHOCTU (B
paMKax CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YyYEHHIO Mpodeccuil pa3TuvHOrO poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMHH;

YBaXKEHHUSA K TPYIY, JTIOASIM TPYyJa U pe3ylbTaTtaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHAYAIbHOM TpaeKToOpuu 00pa3oBaHus, Oyayliei npodeccuu
U peanu3ali COOCTBEHHBIX >KM3HEHHBIX IMJIAHOB C Y4ETOM JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K
XUMHH, THTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHMS:

3KOJIOTUYCCKHU uenecoo6pa3Horo OTHOLICHUA K ITPUPOAC KaK HCTOUHUKY CYIHICCTBOBAHUA )KU3HU HA 36MJ’IC;

HOHUMAaHHUS TJI00ATILHOrO XapakTepa ISKOJIOTMYCCKHUX HpO6J’ICM, BJIMAHUA 3KOHOMHUYCCKUX ITPOLCCCOB Ha
COCTOsSIHUE HpHpOI[HOfI u COHH&J’ILHOﬁ CpCabl;



OCO3HaHUus HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA IIOCTI/I)KCHI/Iﬁ XUMHU OJid pCUHICHUS BOIIPOCOB pallMOHAJIBHOI'O
IIPUPOJOIIOIL30BAHUS;

AKTUBHOIO HENpUATHS JEHCTBUM, NPUHOCAIIMX BpEl OKpYXaroled NpUPOAHONW cpene, yMEHUs
IIPOrHO3UpPOBATH HC6H&FOHpI/IHTHBIe OKOJOI'NYE€CKHUEC IIOCJIIC ACTBHU S MNpCAIPUHHUMACMBIX HeﬁCTBHﬁ n
MPEJOTBPAIIATh HX;

HaJIM4us PasBUTOr0 JSKOJIOIrHMY€CKOro MbIIJICHUA, IKOJIOTMUYECKOU KYJIbTYpPBbI, OIIbITa ACATCIBHOCTU
IKOJIOTTUYECKOHN HaIIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHLCA MMHU B HO3HaBaTeJII>HOI>'I, KOMMYHHKaTHBHOﬁ )41
COLIMAJIbHOM MPaKTHUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO POTHUBOCTOSATH UJEOIOTUU XeMohoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33pPEHHSI, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHUS CIeU(PUKA XUMHH KaK HayKd, OCO3HAHUS €€ poiiu B (DOPMUPOBAHUHU PAI[MOHATHHOIO HAYYHOTO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO TMpENCTaBlIeHHS 00 OKPYXKaIIeM MHUPE Kak O EIWHCTBE MPHPOABI U
YEJIOBEKA, B TIO3HAHHUHU TPUPOTHBIX 3AKOHOMEPHOCTEN U PEeIEHUH TPo0IJIeM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTU B 0CO00M 3HAYMMOCTH XUMUHM ISl COBPEMEHHOM IMBWIIM3AIMU: B €€ TYMaHUCTUUECKOM
HaIpaBJIIEHHOCTH M Ba)XHOM pPOJM B CO3JaHMM HOBOM 0a3bl MaTepUalbHOM KyJIbTYpbl, B peElIEHUU
I00ABHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTUUECKOU, MUIIEBON U
9KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEYeHHM YCIOBUN YCHEIIHOIo Tpylda M
AKOJIOTMYECKH KOM(OPTHOH KU3HU KaXKIOT0O 4WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: MOHHUMAHHS CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOJIb30BaTh IOJIydyaeMble 3HAHHS ISl aHalu3a U OOBSCHEHHS
SIBJICHUM OKpPY)KAIOIEro MHpa W MPOHCXOAANIMX B HEM HW3MEHEHMH, YMEHHs JAenarb OOOCHOBAHHBIE
3aKJTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEFOLIMXCS JAHHBIX C [ETbI0 TTOTYISHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO UCMOJIb30BaTh XUMUUECKUE 3HAHUS I PEeUIeHUs MPOOJieM B peasbHbIX
KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO W CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIy4YE€HUIO HOBBIX 3HAHUH M0 XUMHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTAMH;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpodhecCHoHaTbHOMN IeATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOSHHUS NPOrPaMMbl 10 XMMHH Ha YPOBHE CPEIHETO OOIIero
00pazoBaHus BKIIFOYAOT:

3HAUMMbIEe  JUI  (OPMHUPOBAHHMS  MHUPOBO33PEHHUS  OOYJAIOMIUXCS  MEKIUCIUIIIMHAPHBIC
(MexmpeaMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOUIUE I[ENOCTHOCTh HAyYHOW KapTUHBI MUpa U
crenuguKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHs,
SBJICHUE, TPOIECC, CUCTEeMa, HAy4YHbIH (DaKT, MPHUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCleI0OBaHUE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCalbHble y4ueOHble JelcTBUA (NO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC, pETYJISITUBHbBIE),
obecneunBaromue (GopmupoBaHue (YHKIMOHATHHOW TPAMOTHOCTH W COLMAIBHOW KOMIIETEHIIUU
oOyuaronuxcs;

CIOCOOHOCTH O0YYAIOIINXCSl UCIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAIbHbIE YdeOHbIe ISHCTBUS B TO3HABATENLHOM U COIIMANILHOM MPaKTUKE.

MetanpeaMeTHble  pe3ylbTaThl  OTPAXAalOT  OBJAJIEHUE  YHUBEPCAIBHBIMH  Y4eOHBIMH
M03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYASTUBHBIMH JIEHCTBUSMU.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a30oBble JJOrHYeCKHUeE eiiCTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LN JeATEeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX JIOCTHUKEHUS, COOTHOCUTh
pe3ynbTaThl NEeSTENBHOCTH c MMOCTaBJICHHBIMHU LEJISIMU;



UCIOJb30BaTh MPH OCBOCHUU 3HAHUM MPUEMBI JOTMYECKOTO MBILIUICHUS: BBIIENATH XapaKTepHbIE
MPU3HAKA TIOHATHI M yCTAaHABJIMBATh WX B3aWMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHSTUS JUISA
0OBSICHEHUS OT/ACIBbHBIX (PAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIACCH(PUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JACAYKTHUBHBIC, II0 QHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B SBICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIFOYCHHUS;

NPUMEHATH B TMpOIecce MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKAN 3HAK (CHMBOJI) SJIEMEHTA, XUMHUYECKAs
¢bopmyna, ypaBHEHHE XUMHUYECKOW PEAKIIMU — IPU PEIICHUN y4eOHBIX TIO3HABATEIBHBIX U IPAKTUIECKUX
3aja4d, MPUMEHATh HAa3BAaHHBIC MOJICJIHBIC TPEACTABICHUS JUISI BBISBICHUS XapaKTEPHBIX MPH3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB M XUMHUECKUX PEaKIUii;

(dbopMymHpOBaTh LEIM W 3a/la4d HCCIEIOBAHUS, HCIIOJIB30BaTh IMOCTABICHHBIE U CAMOCTOSITEIEHO
cOpMyYIIMpPOBaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHHMS W OCHOBHI UIS (POPMHUPOBAHHS
THITOTE3BI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA,

BJIQJIETh HABBIKAMU CaMOCTOSITEIIHLHOTO TUTAHUPOBAHUS M TIPOBENICHHS YICHUYECKUX IKCIIEPHMEHTOB,
COBEpPILIEHCTBOBATh YMEHUS HAOIIOAATh 3a XOJOM IIPOIecca, CaMOCTOSITEIHbHO IPOTHO3UPOBATH €T0
pe3ynbTar, (OopMYyIHpOBaTh OOOOIICHWS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3yJIbTaToOB
WCCIIEIOBAaHUS, COCTABIISTh 000CHOBAHHBIM OTYET O MPOETaHHOM padoTe;

npHOOpeTaTh OMBIT YYEHHYECKOW MCCIEOBATENbCKOH W TIPOCKTHOH MEATENbHOCTH, TPOSIBIISTH
CMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB peIIeHHUS MPaKTHYeCKUX 3ajad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCA B PA3IUYHBIX MCTOYHHMKAX WH(popMannu (HaydHO-TIOMYJISIpHAs JIUTEparypa
XUMHUYECKOTO COAEpKaHMs, CIIPaBOYHBIC ITOCOOUS, pecypchl MHTepHeTa), aHAIM3UPOBATh WHPOPMAIIHIO
pa3NUUHBIX BHAOB W (OPM TPEACTaBICHHS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh W
HETIPOTHBOPEYHBOCTH;

(bopMyIHpOBATH 3aMpOCHl U NMPUMEHSTH PA3IMYHBIE METOJBI NPH MOMCKEe M 0TOOpe MH(OpMAaLuH,
HEOOXOIMMOI /IJIsI BBIOJTHEHHUS Y4eOHBIX 33/1a4 OTIPEIeIEHHOTO THIIA;

IPUOOPETATh OTBIT UCHOIB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IMYHbIX
MIOVCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpATh ONTUMabHYI0 (hopMy mpeacTaBieHHss HHPOPMALUH (CXEMBbI, TPaduKH,
JMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIM SI3bIK B KayecTBE CPEICTBA MpU paboTe C XUMHUYECKOW HH(opManmeii:
OPUMEHATh MEXNpeAMeTHbIe ((U3MUecKHe M MaTeMaTH4YeCKue) 3HaKH M CHMBOJBI, (OPMYIHI,
ab0peBHATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA HATIISITHOCTH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYX/IaeMOI TEMBI B X0JI€ JMaJora M/UIU TUCKYCCHH, BHICKa3bIBATh
uzaeu, GopMylIupoBaTh CBOM MPEATIOKEHNUS OTHOCUTENHLHO BHITMOJIHEHHS MTPeUI0KEHHON 3a1a4H;

BBICTYNIaThb C IPE3EHTAlMel  pPe3ylbTaTOB  IIO3HABATEIBHOW  JEATEIBHOCTH, IOJIY4YE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBINOJHEHMM XUMHUYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKON PabOTHI MO MCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peajn3alun y4eOHOTO MPOeKTa,
1 (OpMYIHPOBATh BBIBOJBI [0 pe3yabTaTaM MPOBEAEHHBIX UCCIIEOBAHNN MYTEM COTJIACOBAHUS MO3UIIUI
B X07ie 00CyX/IeH!sI 1 0OMeHa MHEHHSIMH.

PeryasiTuBHbIe YHHBepCaJIbHbIC YU4eOHbIC 1eHCTBHUS:

CaMOCTOSITENIBHO TNIAHUPOBATh U OCYLLECTBIIATH CBOIO II03HABATEIBHYIO JESITEIbHOCTD, ONIPEEIIs €€
LEeJIM U 337]a4, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAaraeMblii aropuTM



JeWCTBUI TP BBHITIOJHEHUN Y4€OHBIX U UCCIEIOBATENbCKUX 3a/ad, BbIOMpaTh Hanbosee 3 PeKTUBHBIN
crnoco0 MX penIeHus ¢ y4ETOM MOTy4eHHs] HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKHX PEaKIsiX;
OCYIIECTBIIATH CAMOKOHTPOJIb IESTEIHHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

IIpenMeTHble pe3ysbTaThl OCBOECHHS MIPOTPaMMBbl 110 XMMHUHU Ha YIJIYOJEHHOM YpOBHE Ha ypOBHE
cpeaHero oomero 00pazoBaHus BKIIOYAIOT crienuuieckue Uil yaeOHOro npenMeTa « XUMHUsD HaydHbIe
3HAHUS, YMEHHUS U COCOObI JEMCTBUI IO OCBOEHUIO, HHTEPIPETAIlMM U TPE0Opa30BaHUIO 3HAHUM, BUJIbI
ACATCIIBHOCTH 110 MMOJTYUYCHUIO HOBOI'O 3HAHUA U IIPUMCHCHUIO 3HAHUU B Pa3IIMYHBIX y‘IC6HI)IX CUuTyanusx,
a TaKXKC B PCAJIbHBIX JXHU3HCHHBIX CHUTyallUsaX, CBA3AHHBIX C xumuen. B nporpamMme 10 XHUMHUHU
MPCAMCETHBIC PE3YJIbTAThI MIPCACTABJICHBI 110 I'OaM U3YUCHUS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUsD) OTPaXKaIoT:

c(OPMHUPOBAHHOCTh TPEACTABIICHUH: O MECTe W 3HAYCHUM OPraHUYeCKOW XWMHUU B CHCTEME
€CTECTBCHHBIX HayK W e€ poiu B OOECNEYCHWH YCTOWYMBOTO PA3BUTHS YEJIOBEUSCTBA B PEIICHUU
po0JIeM 3KOJIOTUIECKOM, YHEPTETHYECKON 1 MUIIEBOM 0€30MaCHOCTH, B PA3BUTHH MEIUIIUHBI, CO3IAHUH
HOBBIX  MAaTepUAIOB, HOBBIX  HWCTOYHUKOB  OJHEPTHH, B  OOCCIICUYCHWUH  PAIMOHATHLHOTO
MIPUPOJIOTIONIE30BAHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEeH KYJIBTYphl YelIOBEKa, a TaKKe
HKOJIOTUIECKHA 000CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3I0POBBIO M TIPHPOTHON CPEE;

BIIQJICHHE CHCTEMOM XUMHUYECKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIOJATaoNIe IMOHATHSI —
XAMHUYECKHI DJIEMEHT, aToOM, SAPO W DJIEKTPOHHas 000Jiouka atoma, S-, P-, d-aroMHBIe OpOuUTaNH,
OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMa, THMOpUIHM3aIHs aTOMHBIX OpOWTanel, MOH, MOJEKyIa,
BaJICHTHOCTB, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b, MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIepOaHBIA CKeleT, (DyHKIMOHAIbHAs TPYINa, PaguKall, CTPYKTYPHBIC
dbopmynbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJIETHBIC), M30MEpHs CTPYKTypHash W TPOCTPAHCTBEHHAs
(reoMeTrpuyecKasi, ONITUYECKas), H30MEPbI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTIIEBOJOPOIbI, KUCIOPO/I-
W a30TCOJIEpXKAIlUe OpraHUYeCKHUe COCIUHECHUS, MOHOMEp, TOJHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI (Iepuoauveckuii 3akoH [1. . Men neneesa, Teopus
CTPOCHHUsI OpraHmyeckux BemiecTB A. M. bByriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHCHHS M TPEBpAICHUS HEPTUU NPU XUMHUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIMA
SI3BIK XMMHH, MEPOBO33PEHUYCCKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS ITPUYMHHOCTH U CHCTEMHOCTH
XAMUYECKUX SIBJICHUW; MPEICTABICHUS O MEXaHM3MaxX XUMHUYECKUX PEaKIuil, TEPMOJUHAMUYCCKUX H
KUHETHYECKUX 3aKOHOMEPHOCTSAX WX IMPOTEKaHWs, O B3aUMHOM BIUSHHHM aTOMOB M TPYII aTOMOB B
MoOJIeKynax (MHAYKTUBHBIA U Me3oMepHbId 3hdextsl, opuentantsl | u Il poma); daxromoruueckue
CBEJICHUS O CBOMCTBaX, COCTaBE, IMOJIYYCHHH U O€30IaCHOM HCIOJIB30BAHUN BAXKHEHIIIUX OPTaHUYECKUX
BEIICCTB B OBITY U MPAKTUYECKOW JESITEIBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MMPOU3BOCTBA METAHOJIA, TepepabOoTKH HEPTH);

C(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISATh XapaKTEPHbIC MPHU3HAKK IMOHSATUH, YCTAHABJIMBATH WX
B3aMMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPH OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OpraHMYECKUX COCAMHEHUN;

chOpMUPOBAHHOCTH YMEHHIA:

WCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBIIEHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBIISITh YPaBHEHHUS XHMHUECKUX pPEaKIUW M pacKpblBaTh HMX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBLHBIX PEAKIUI IMOCPEICTBOM COCTaBIIEHUSI DJIEKTPOHHOTO OanaHca JTHUX pEakIui,
peaxiuit HFOHHOTO OOMEHA MyTEM COCTABJICHHS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHIA;

W3TOTABJIMBATH MOJIENM MOJIEKY]I OPTaHMYECKUX BEIECTB MJIS WJUTFOCTPAIUU HUX XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHUH: yCTAaHABIMBATh MPUHAICKHOCTh U3YYCHHBIX OPTaHUYECKHX BEIIECTB
M0 MX COCTaBy M CTPOEHUIO K OMPEIEIEHHOMY KIACCy/TpYIIe COCIMHEHUH, JaBaTh UM Ha3BaHHS IO



cucrematnueckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHANbHBIE Ha3BaHUS IS OTICIBHBIX
MPEJCTaBUTENICH OPraHNYEeCKUX BEIIECTB (ITUIICH, AlleTUJICH, TOIYOJI, TJMLEPHH, STUICHIJIUKOJIb, (PEHOIL,
dopmanpaeru, ameTanblIeru], aueToH, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTa, CTEapHHOBA,
OJIEMHOBAsI, NaJIbLMUTHUHOBAsI KUCJIOTBI, CTUPOJI U JAPYTue);

c(OPMHUPOBAHHOCTh YMEHHS OIPENENATh BUJ XMUMHUYECKOW CBSI3U B OPraHUYECKUX COCTUHEHUSIX
(KoBaJIeHTHAsl U MOHHAs CBs3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TIPUMEHSTDH ITOJIOKEHUSI TEOPHH CTPOEHUSI OPraHWYECKHX BEUIECTB A.
M. ByrnepoBa At 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE H XUMHUYECKHE
CBOMCTBA THUIIMYHBIX [PEACTABUTENEH pPAa3IMUHBIX KJIACCOB OPraHUYECKUX BEILIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, aJKaJAUECHOB, AJIKNHOB, apOMATUYECKUX YIIJIEBOJOPOJIOB, CIIUPTOB, allbJETHUIOB,
KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAUHEHUA M AMHHOB,
aMUHOKHCIIOT, O€JKOB, YrjieBOJAOB (MOHO-, AM- M MOJUCAXapuJ0B), WUIOCTPUPOBATH T€HETHUYECKYIO
CBSA3b MEXIY HHUMH YPAaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHYECKHX pEaKUUid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh MCTOYHHUKH YIJIEBOJOPOAHOTO ChIpbs (HE(DTH,
MPUPOJAHBIN Ta3, Yrojb), CHOCOObl €ro nepepadoTKM M MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAaHUN O €CTECTBEHHO-HAyYHBIX METOJaxX IO3HAHUSA —
HaOIOICHNHN, H3MEPEHUH, MOJICIMPOBAHUM, SKCIEPUMEHTE (peaJbHOM W MBICICHHOM) U YMEHHUS
MIPUMEHSTH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh YMEHHUSI TNPUMEHSATH OCHOBHBIE OIEpalMi MBICIUTENbHON AeATeIbHOCTH —
aHaJIu3 M CHUHTE3, CpaBHEHHUE, 000O0IIeHHEe, CHCTEMAaTH3allli0, BBISBICHHE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JIJIS1 U3YyYEHHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIINI;

C(OPMHUPOBAHHOCTh YMEHMH: BBISABIATH B3aUMOCBA3b XMMHUYECKMX 3HAHUH C MOHATUAMHU H
IPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYUHBIX NPEAMETOB Uil 00Jiee OCO3HAHHOTO IOHUMAaHUS
CYIIIHOCTH MaTE€pUAJIbHOIO €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHBIE 3HAHUS [0 OPraHUYECKOW XUMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPO/LY;

C(OPMHPOBAHHOCTb YMEHHI: NPOBOAUTH PACYETHI M0 XUMHUYECKUM (GOpMyJIaM M YpaBHEHUSIM
XUMUYECKUX DPEaKLUUH € HCHOJIb30BaHHEM (U3NYECKUX BEIMYMH (Macca, 00bEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PAacy€Tbl IO HAXOXKJICHHIO
XUMUYECKOH (pOpMyJibl BEIECTBA MO U3BECTHBIM MACCOBBIM JIOJSIM XHUMUYECKUX 3JIEMEHTOB, IIPOAYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO  IUIAHMPOBAaTh M IPOBOJUTH  XMUMMUYECKHH
SKCIEPUMEHT (MOJyuyeHHEe W U3y4eHHE CBOWCTB OPraHMYECKHX BEILECTB, KAYECTBEHHbIE pEaKIHH
YIJIEBOJOPOJOB PAa3IMYHbIX KIACCOB M KHCIOPOJICOAEP)KAIIMX OpPraHMYEeCKUX BEIECTB, pelIeHUEe
HKCIEPUMEHTAIbHBIX 3aJau [0 PACHO3HABAHUIO OPraHUYECKUX BEUIECTB) C COONIOJICHHEM IpaBHII
0e30macHOro OOpallleHusi C BelleCTBaMU M JabOpaTOpHbIM 000pynOBaHUEM, (BOpPMYIHpPOBaTh LEIb
UCCIIEIOBAHUS, NPEACTABIATh B Pa3IMYHOW (opMe pe3ylbTaTbl 3KCIEPUMEHTa, aHaJIU3UpoBaTh U
OLICHUBATh UX JOCTOBEPHOCTH;

chOpMHUPOBAaHHOCTH YMEHHIA:

CO6J'IIOILaTI> IIpaBUJIia 3KOJIOIr'MYCCKU uenecoo6pa3H0r0 IIOBCACHUA B 6LITy n pr,Z[OBOﬁ JACATCIBHOCTH B I CIIAX
COXPAHEHMS CBOETO 30POBbsI, OKPY>KAIOIIEH MPUPOJHON CPeIbl U JOCTHXKEHUSI €€ YyCTOMYMBOIO pa3BUTHUS;

OCO3HABATh OINACHOCTb TOKCHYECKOTO JEHCTBMS HA JKUBBIE OPraHM3MBbl  OIpPEICIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMbIch nokaszatens [T1K;

aHAJM3UPOBATh LEJIeCO00Pa3HOCTh MPUMEHEHUS! OPraHMYECKHX BEIIECTB B NMPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOILIEHHS PUCK-TIOJb3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH eJIEHANPABICHHBIA TOUCK XUMHUYECKOW HH(POPMALIUH B
pa3NMYHBIX MCTOYHHMKAaX (HayyHass M y4eOHO-Hay4yHas JIMTepaTypa, CpeicTBa MaccoBO HMHpopmaru,
WnuTepHer u Apyrue), KpUTUUYECKH aHAIU3UPOBATh XMMHMUYECKYI0 MH(pOpMalMio, nepepadbareiBaTh €€ U
MCIOJb30BaTh B COOTBETCTBHUHU C IMIOCTABIEHHON yueOHOM 3a1aueid.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoandecTBO 9acoB

DJIeKTpOHHbIE (LN (POBbBIE)

Ne n/m HanmenoBanue pa3jesioB 4 TeM NPOrpaMMbI Kontpoasubie | IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
11 [Ipenmer oprannueckoi Xumuu. Teopust CTpOEHHUS 6 bu6nuorexa [IOK
' opraHuueckux coeauHenuit A. M. byrneposa https://m.eds00.ru/d69df650
Wroro mo pazueny 6
Pa3nea 2. YriaeBoaopoabl
21 [IpenenvHbIE YIIIEBOAOPOABI — AJKAHBI, 4 bubaunoreka [IOK
) UKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbl: AIKEHBI, AIKAUEHBI, 11 1 bu6mmoreka LIOK
' AJKHHBI https://m.eds00.ru/d69df650
23 A 4 bub6mmoreka IJOK
' POMATHHCCKHE YIIICBOAOPOLI (apeHbI) https://m.edso0.ru/d69df650
24 [IpupoHbIE UCTOYHUKH YIIIEBOJIOPOIOB M HX 7 1 bubmmoreka LJOK
' nepepaboTka https://m.eds00.ru/d69df650
Hroro mo pazgeny 26
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
bu6mmoreka IJOK
3.1 Crpret. Geron ! https://m.edso0.ru/d69df650
32 KapOoHunbHBIC COSMHEHUS: alIbJICTH IBI M KETOHBI. 16 1 1 bubmmoreka [JOK
' KapOonoBbie kucioTsl. CiioxxHble 3gupsl. XKupbl https://m.edso0.ru/d69df650
Bbubnuoreka IJOK
6
3.3 YTaeBoaE! https://m.edsoo.ru/d69df650
Hroro no paszneny 29
Pa3nes 4. AsoTcoaepskamue OpraHu4ecKue coeJHHeHHs
bubmmoreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 7 1 1 httos://m.edsoo.ru/d69df650
HUroro mo pasnerny 7
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 3 3
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoanvecTrBo yacos IInanupyemasg @aKkruyeckas
Ne Tema vDoKa K n ata ata DJIeKTpOHHbIe HH(ppoBbIe
n/n yp Bcero OHTPOILHBIE LIPAKTHHCCKHE A A o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI HU3ydeHus H3ydYeHUst
IIpeamMet U 3HaYEHHE OPraHUYECKON XUMUH
1 |no pe l[CTaBJIeHI/Ie 0 MHorgo6 a3un O I‘aHI/I‘{eC’KI/IX 1 bubnmorexa LOK
pedl . p p https://m.edso00.ru/3686e6f5
coequHEHU I
ONEeKTPOHHOE CTPOEHHE aTOMa yriiepoa (OCHOBHOE
2 |u Bo36p éHHoepcocm;[HHﬂ) Byarnelgnfme( 1 bubmorexa HOK
YA . https://m.edsoo.ru/Oce6fd4c
BO3MO>KHOCTH aToma yriiepojaa
MexaHu3Mbl 00pa30BaHus KOBAJIEHTHON CBSI3U
3 | ctocoOkI pa3 LII;a cBsa3er. Teopus cTpoeHHs , 1 bubmorexa LIOK
pasp - eopu ¢Ip https:/m.eds00.ru/8d39f5c8
oprannyeckux coenuuennii A. M. bytineposa
Buasr nsoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
4 BJIJGIKT OHHI)IIZ 3(b(be£¥Km 1}3’p Mom;K I;Iapr 1 bubmorexa [TOK
P o y https://m.edsoo.ru/b0e61661
OPraHUYECKUX COCTMHCHUM
IIpencraBnenne o kiaaccubUKaUU U
5 CI/EJTI;MaTI/I‘IeCKa}I HOMeHK(JPIaT LIa (IUPAC) 1 bubmorexa HOK
yp https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
6 | Kmaccudukanms peakiuii B OpraHuuecko XMuMUu 1 bubmotexa [IOK
1A peakt p https://m.edsoo.ru/ba5706aa
AJIKaHbBI: TOMOJIOTHYECKHH P, 00111ast hopmyna
7 | HOMEHKJIaTypa U U30ME I/ISIPBJ"II[éK I(F_)IHH(?;: E o 1 Eubmiorexa TOK
yP A, P https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
dusznueckre U XUMHYECKUE CBOIICTBA aJIKAHOB.
8 | Haxoxnenwue ankaHoB B mpupoje. CriocoObl 1 Eubmiorexa ITOK
) https://m.edso0.ru/3137711c
MIOJIy4€HUS U IPUMEHEHHUE AJIKAaHOB
Huknoankansl: o0mas Gopmyna, HOMEHKIATypa U bu6mmoreka [JOK
9 1 )
M30MepHsi, 0COOCHHOCTH CTPOCHUS https://m.edso0.ru/156730d2
10 XUMHUYECKUE CBOMCTBA, CIOCOOBI MOTYYESHHS U 1 bu6mmoreka [JOK
MIPUMEHEHHE [TUKII0ATKaHOB https://m.eds00.ru/156730d2
AJKEHBI: TOMOJIOTHYECKHH psif1, obmias ¢popmyna,
11 | HOMEHKJIATYpa, SJIEKTPOHHOE 1 MPOCTPAHCTBEHHOE 1 bu6mmoreka [JOK

cTpoeHue MoseKyin. CTpyKTypHas U IIUC-TpaHC-
H30MEpHsl AIKEHOB

https://m.edsoo.ru/273b0ale
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duznueckue 1 XUMUYECKUE CBOUCTBA aJIKEHOB.

bubmuoreka [JOK

12 | ITpaBuno MapkoBHHKOBa. CIOCOOBI MOJTy4EeHUS U https://m.edso0.ru/21069ccd
MIPUMECHCHHE AJIKCHOB
[IpakTuueckas Tta Ne 1 o Tem

13 "Ig;qGCTBZC}I}?LIfII) Zizmigopragnjecexnx bubmmorexa HOK

. " https://m.edsoo0.ru/0941eed8
coequaenuii. OOHapy)KeHHUE Yriepoia U BOJOPOaa
Pemrenune pacuéTHbIX 3a7a4 Ha OTIpE/ICICHNE

14 MOJIEKYJISIPHOM (POPMYIIBI OPTraHNYECKOTO BEIIECTBA bubnuorexa [JOK
IT0 MaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX https://m.edsoo.ru/bf84d8eb
B €r0 COCTaB.

15 Pemenne pacuéTHbIX 3a71a4 Ha ONpe/IETICHHUE bubnnorexa [JOK
MOJICKYJISIPHOM (DOPMYJTBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921

16 Pemrenne pacy€THbIX 3a/1a4 Ha ONIPECIICHHE bubnuoreka [IOK
MOJICKYJISIPHO# (hOPMYJIBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AJKaJIMEHBI: COMPSHKEHHBIC, H30JUPOBAHHBIC

17 KYMYJ?I/IPOBaHHI)IE. OCO6CHI-,IOCTI/I BJI'I)eKTpOHH(;FO bubmorexa [TOK

https://m.edso0.ru/04298c0a
CTPOCHUS

18 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX JUEHOB. bu6mmoreka [IOK
CriocoObI MONyYeHHS U IPUMCHEHNE https://m.edsoo.ru/e561253d
AJNKUHBI: TOMOJIOTHYECKU psif, oOuias popmyna

19 | HomeHnkaTypa SJIGKTPOHHOI; I/II[ ’npoTTpaﬁche}II{H(;e bubmorexa I[TOK

’ . https://m.edsoo.ru/68b6cc4c
CTpOEHHUE MOJIEKYI, (pu3nuecKkue CBONCTBa
XHUMHUYECKHEe CBOMCTBA aTKMHOB. CII0COOBI bu6mmoreka [JOK

20 .

MOJIyYEHHUS U IIPUMEHEHHUE aIKHHOB https://m.edsoo.ru/23493a93

21 | KauecTBEeHHbIE peakliy Ha TPOIHYIO CBS3b bubmorexa HOK

https://m.edsoo.ru/7blc48da
ApEeHBI: TOMOJIOTUYECKUH psll, o0mmas popmyna,

oo | HOMEHKIATYpa. DJEKTPOHHOE U TPOCTPAHCTBEHHOE bubnnoreka [JOK
CTpOEHKE MOJIEKYJT OCH30J1a ¥ TOJIyoJa, UX https://m.edsoo.ru/a92a7094
(buznyeckue cBocTBa

23 XHMMHUYECKUE CBOMCTBA apEHOB: PEAKIUU bu6morexa [JOK
3aMeleHUs https://m.edsoo.ru/ad4alae4
XUMUYECKHE CBOWCTBA apEHOB: PEAKIINH Bubmiorexa LIOK

24 | mpucoeMHEHNUs, OKICIIEHUE TOMOJIOTOB OeH301a. httos://m.ed [addalaed

pS://m.easo0.ru/a44alae
CriocoOblI MosTyueHus: U IPUMEHEHHUE apeHOB
25 | Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTHPOIIA bubmorexa HOK

https://m.edsoo.ru/d5018a54
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26 [Tpupoustii ra3. IlonyTHeie HE(TAHBIC Ta3bI. bubmuoreka [IOK
KaMeHHBIN YTroJib ¥ IPOJIKTHI €ro MepepadoTKH https://m.edso0.ru/69b3398b
97 Hedts u cioco6s! e€ nepepadbotku. [Ipumenenue bubnmoreka [JOK
MIPOJIYKTOB repepaboTKi HeDTH https://m.edsoo.ru/21f9de78
8 Pemrenne 3aga4: pac4€rsl 10 YpaBHEHUIO bubnuorexa [JOK
XUMUYECKON peaKIuu https://m.edsoo.ru/5db8e526
29 | PacuéTsl 10 ypaBHCHHSIM XUMUICCKUX PEAKIIHIM. bubmmorexa MOK
https://m.edsoo.ru/5db8e526
30 | CucremaTu3anus ¥ 0000IIEHNE 3HAHKH 110 TEME bubmorexa HOK
https://m.edsoo.ru/5db8e526
" " bubnuoreka [JOK
31 | KontposibHas paboTa 1mo TeMe "YTJIeBOI0POIbI https://m.eds00.ru/95c9e298
30 ['eneTnueckas cBsI3b MEXKy pa3IUYHBIMU KJIacCaMU bubmuorexa [JOK
YIJI€BOJI0POIOB https://m.edsoo.ru/5db8e526
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psl, oOmias Gpopmyna, CTpoeHne bubmuorexa [JOK
33 .
MOJIEKYJI, ©30MEPHsl, HOMCHKIIATypa, https://m.edsoo.ru/df04c5cd
kiaccudukanuys, puznueckue CBOMCTBA
XHWMHUYECKUE CBOMCTBA MPEAEIIBHBIX OJTHOATOMHBIX
34 | ciuptoB. CriocoObI HOJIy‘II)CIfI/IH u npm\feHeHHe bubmmorexa ITOK
https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CIIUPTOB
35 [IpocTeie 3¢uphl: HOMEHKIATYpa U H30MEpHs, bubmuoreka [JOK
0COOEHHOCTH (PM3MUCCKUX U XUMHUECKUX CBOMCTB https://m.edsoo.ru/c2c788b2
MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U bubmuoreka [JOK
36 N .
TIIMIEPUH, UX (U3NYECKHE U XUMHUUECKUE CBOMCTBA https://m.edsoo.ru/ee4d84aa
37 CriocoObl MosTyueHus: ¥ IpUMEHEHUE bubnuoreka [JOK
MHOTOaTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d
38 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE bubnunoreka [JOK
cBoiicTBa. XUMUYECKUE CBOMCTBA (heHoIa https://m.edsoo.ru/2ce726f8
39 CriocoOslI mosTydeHus: U mpuMeHeHue (eHona. bubnunoreka [JOK
TokcuuHOCTB (heHona https://m.edsoo.ru/c77ddf4c
10 xapSorno Ty rovoROCCKRe pA Butmmorerca LIOK
’ ’ https://m.edsoo.ru/b139beaa
obmras hopmysa, U30MepHusi © HOMEHKJIATypa
a1 Anbaeruipl ¥ KeTOHBI: (PU3UYECKUE CBOMCTBA; bubnmoreka [JOK

pCaKkuu MPUCOCANHCHUS

https://m.edso0.ru/c887425¢
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PeaKI_[I/II/I OKHCJICHUA U KAYCCTBCHHBIC PCAKIIUU

bubmuoreka [JOK

42 aJIbJICTHJIOB M KETOHOB https://m.edsoo.ru/a393baa9
O1HOOCHOBHBIE TIpe/IeNIbHBIE KAPOOHOBBIE KUCIOTHI

43 oc)i)6eHHocm CTp(I))eIfI/ISI ux Moné)Kyn. N3omepus u ’ bubymotexa [IOK

https://m.edsoo.ru/fecOb113
HOMEHKJIaTypa
DU3NYECKUE U XUMUYECKUE CBOMCTBA MPEIETbHbBIX
44 | 01IHOOCHOBHBIX KapOOHOBBIX KMCIIOT Hapn}anepe bubmorexa HOK
. https://m.edsoo0.ru/40e6e0e9
MYpPaBbHHOHN KHCJIOTHI, €€ OCOOCHHOCTH

45 CriocoObl MoTy4eHus! U IpUMEHEHNE KapOOHOBBIX bubnuorexa [JOK
KUCIIOT. MHOTOOOpa3ue KapOOHOBBIX KUCIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX

46 FII/)I)IpOKCI/IKap6OHO§I)IX KI/ICJ'IO”’[.JI HpeIJ)ICTaBI/ITeJ';H bubmorexa ITOK

https://m.edso0.ru/83a08773
BBICIITUX KapOOHOBBIX KUCIOT. [ToHsITHE O
MIPOM3BOTHBIX KAPOOHOBBIX KUCIOT

47 CrnoxHbie Y(OUPBI: TOMOJOTHYECKUHN Psifl, 001Iast bubmuorexa [JOK
bopmya, H30MepHs 1 HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d

48 | duznyeckue U XUMUYECKHUE CBOMCTBA 3(prpoB bubmmorexa HOK

https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHHUIO
49 XI/IMI/IquKI())ﬁ peakuuu Ifa onpe/:[yeI;IeHHe bubmmorexa [IOK
9 ’ https://m.edsoo.ru/5db8e526
MOJIEKYJISIpHOM (hOpMYJIbl OPraHMUECKOIrO BEIIeCTBa
50 | PacueTsl o ypaBHEHHMSIM XUMUYECKHX PEAKIIHUi bubmorexa HOK
https://m.edsoo.ru/5db8e526
[IpakTuueckas padota Ne 2. Perenue

51 | OKCTICPHMCHTABHBIX 33/1a4 11O TeMe bubnnoreka [JOK
"Kucnopoacoaepskalime opraHnaecKue https://m.edso0.ru/486671fb
coeMHeHus"

59 XKupsl: ctpoenue, Gpu3nueckue U XMMUYECKUE bubnnoreka [JOK
cBoiicTa (ruaposus). JKupsl B mpupoie https://m.edsoo.ru/a19c5b98
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

53 | moromee I[gI;I)CTBHe CHOH}ITI/IF;6OOC§HT6TI/IHZCI(<)I/I;( bubmorexa [OK

: https://m.eds00.ru/3c566565
Mmororux cpeacrsax (CMC)

54 I'eneTnyeckas CBA3b yriaeBOAOPOIOB U bubnuoreka [IOK
KHCIIOPOICOAEPKAIUX OPTaHUIECKIX BEIIECTB https://m.eds00.ru/56790c96

55 KonTtponpHas pabota o teme bubnuorexa [IOK

"Kucnopoaconepkaiue opraHu4ecKue COeTMHEHHUS |

https://m.edsoo.ru/42c6678e



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/42c6678e

OO01as XxapakTepucTUKa yrieBoI0B U

bubmuoreka [JOK

56 | KaccudUKAIMS YTICBOAO0B (MOHO-, Jtu- ! https://m.edso00.ru/7a9693al
10JIMCAXapH/Ibl)
7 navonene 5 mpipose. Mmenermne pososs, cé | 1 uGmoresa LIOK
! PHPOAE. P : https://m.edso0.ru/b4bdda2d
3HAUCHUE B JKU3HEICATSIBHOCTH OPraHu3Ma
58 Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a. 1 bubnuorexa [JOK
Haxox/ieHue B pupo/ic U MIPUMEHEHUE https://m.edsoo.ru/eb0384e7
59 [Tonucaxapuapl: CTpo€HHE MaKpPOMOJIEKYII, 1 bubnnorexa [JOK
bu3ryYecKre 1 XUMUYECKHE CBOWCTBA, MPUMEHEHHUE https://m.edsoo.ru/72a04508
60 Bosokna. Haxoxaenue B mpupojie ¥ IpUMEHEHHE. 1 bubnnorexa [JOK
HckyccTBEHHBIE BOJIOKHA. https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha ONPEAECIECHUE JTOJIN bu6moreka [IOK
61 1 )
BBIXO/Ia MIPOJIYKTa PEAKIIUU OT TEOPETHUECKOTO https://m.edsoo.ru/7fde47ef
et B 10K
m pMyTIa, pus, P https://m.edsoo.ru/efa7e6ca
(buznyeckue cBoicTBa
63 XUMHUYECKUE CBOMCTBA, CIOCOOBI MOTYyYEHUS U 1 bubmuorexa [JOK
IpUMEHEHHS ann()aTHICCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
64 ustacckne cvoicrsn, Otsenmmie mpererasens |1 Bubmotera LIOK
A el https://m.edsoo0.ru/d1773e80
0-aMUHOKHUCJIOT
65 XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, HX 1 bu6mmoreka [JOK
OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHCIIOT. https://m.edsoo.ru/77df705a
66 benku kak npupoIHbIE TOJTUMEPHI; CTPYKTYPbI 1 bubmuoreka [JOK
0€EJIKOB, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/429e9899
KonTposbHas pabota no teme "Opranudeckue bubnnoreka [JOK
67 " 1 .
COEMHEHUS M UX [TPOU3BOIHBIE https://m.edsoo.ru/ce561bc?
P — ) Bubmioresa LIOK
N p a . https://m.edsoo.ru/bde3fdf6
Wnentuduxaiis opraHuuecKux COeAMHEHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmace/ I'adpuensa O.C., Octpoymos WU.I'., CnankoB C.A. AKITMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

XuMus B ypaBHEHUSX peakiuii: yueonoe nocooue / Koukapos XK. A.
Oprannueckas xumus: yueOHas nuteparypa / T.H.3axaposa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://infourok.ru/
https://m.edsoo.ru/
https://100urokov.ru/
https://resh.edu.ru
https://stepenin.ru/
https://scienceforyou.ru/



