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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1mo XMMHUHM Ha YpOBHE CpelHEro oomiero odopazoBanus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalbHOM  00pazoBaTENbHON
nporpamMmbl cpeanero obmero oopazoanusa(@OIl COO), npencraBiennsix B denepanbHom
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbI, U OCHOBHBIX MOJIoKeHUH «CTpaTeruu
pa3Butus Bocuutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi yyamuxcsi 10-11 xkmaccoB. HM3yuenue mnpeamera,
peaym3dyeMoe B YCIOBUAX AUPPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, IPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs oOydeHuss B opraHuzanusx mpodeccunoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHS SIBIISICTCS OJJHOU W3 MPUOPUTECTHBIX JUCIIUILTNH.

B mporpaMMe mo XWMUW Ha3HAuCHUE TMpeAMeTa «XUMHUS» TOJydaeT TMOAPOOHYIO
WHTEPNPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxeHusmu droc COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMsI, pe3yIbTaTOB 00y4eHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
MPOTPaMMOM 110 XUMHUU (YHKITHH:

¢ uHPOPMANMOHHO-METOIMYECKas, pealn3anrs KOTOPOH OOecIeynBaeT IMOoydYeHHe
NPECTaBICHUS O IIETSAX, COJACpPKAHWMU, OOIIel cTpateruu OOy4eHUs, BOCIUTAHUSI U
pa3BUTHS OOYYAIONIMXCS CPEACTBAMHU MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOMIAS, KoTopas npelycMaTpuBaeT  OIpejeleHHe:
NPUHIUIIOB  CTPYKTYPHUPOBAaHHUS ¥ TIOCIENOBATEIBHOCTH H3YYEHHUS  y4eOHOTO
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(GbOpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
JTOCTHKEHUI 00ydJarolmuxcsi B paMKaX HMTOTOBOHM arrectanuu B (QopMe €TUHOTO
rOCyJapCTBEHHOTO SK3aMEHa 10 XUMUH.

[Iporpamma 11t yriyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACPKAHKE, 00sS3aTEINbHOE ISl U3YUYCHUS
B paMKax OTHCNBHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHE €r0 MO KJaccaM, OCHOBHBIM COJIEPKATEIbHBIM JMHUSAM/pa3aenamM
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOTo ISl U3Y4eHUs
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 WHTEpPIpETAlMIO Ielell W 3aJad H3ydyeHUs IMpeaMeTa Ha
yrayOn€HHOM YpOBHE C YYETOM COBpPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPETHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CPEAHEro 00Iero odpa3oBaHUs



(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUM OOYyYaroOLIErocss IO OCBOCHHUIO COJEp’KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MpPOrpaMMme IO XHUMHU HPeaycMOTpeHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIONIEH, KOTOpask TOJIKHA ONPEAENATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeJHero ooiiero o0pa3oBaHusi XUMHUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIHEAYIOIUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCHIUTUIMH B By3aX M OpPraHU3aIMiX CPEIHEro npodeccuoHanbHOro oopa3zoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpenenEHubii mpoduiib 00ydeHHs, B TOM YHUCIIE€ C MEPCHEKTUBON MOCIEAYIOMIETO MOTYyYSHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro O0IIero oO0pa3oBaHUs H3YyYeHHUE Mpeamera «XHUMHUS
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN paliiOHaIN3aH y4eOHOTro
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUMX  MEXIUCIUIUTMHAPHBIH,
HaJIPEeIMETHBINA XapaKTep.

CocraBmsiromiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3yd€HUsS IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIOJIHEHNEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoNbIIMN  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa oOecredeHa
BO3MOXKHOCTh 3HAUUTENIBHOIO YyBEIHUYEHHs 00bEMa 3HAHUH O XMMHUYECKMX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHUKU U TEPMOJMHAMUKU. V3yueHne nepruoanueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] PHEPreTHUECKUX H3MEHEHUH NMpu e€ 00pa3oBaHWU M pa3pyLIEHUH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BeUIECTB. B Kypce OpraHMyeckod XHMHHM IIPH PACCMOTPEHUM PEAKLUOHHOU



CITOCOOHOCTH COSMHEHUN yIenseTcsi 0c000e BHUMAaHHE BOIIPOcaM 00 AIEKTPOHHBIX d(PdekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHid.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS U1 KJIAcCOB oOmpenesnéHHOro npoduis (raaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TNpeAMeTa s KJIacCOB XHUMHKO-(H3UYECKOTO
npoduns 00IbIIOe 3HAaYCHHE OYyIyT UMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia 1mo oOmei XuMHUH.
[Ipu u3yueHuu mnpenMera B JAHHOM cly4yae akLEHT OyneT craeiraH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHN B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W DHEPruH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:kaHUU MpeIMeTa Ui KJIacCOB XUMUKO-OHOJIOTrHYeCKOro nmpodus
OombIIMI yAETBHBIN Bec OyIeT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB JIJIs1 60Jiee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOMCTBAX MpPEJICTABUTENCH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIBITa MPAKTUUECKOTO MPUMEHEHHS HAYYHbIX 3HAHUHN U3y4eHHUe MpeaIMeTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil A3bIK U JIUTEpATYypay.
[Tpu uzyyennn ydyeOHOTo mpeamera «XHUMHs» Ha YIIyONIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATeILHOCTH YeJOBeKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YESHHS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opmupoBaHUE MPEICTABICHUI: O MAaTEpPUATHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTAX
¥ TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benymieil posm B 00ECleYeHUN YCTOWYHBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIMHBI, CO3/JaHUM HOBBIX MAaTEPHUAJOB, HOBBIX WCTOYHHUKOB DOHEPTUH, B
o0ecrieyeHUH  palKOHAJIBLHOTO MPUPOJIOTIOTH30BAHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKkKe IKOJIOTHYeCKH 000CHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CpPeJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JIEKAIIMX B OCHOBE XHWMHYECKOM COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAaMEHTAIBHBIX TOHATHH, 3aKOHOB U
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJUHAMHYCCKHX W KUHETHUYECKHX 3aKOHOMEPHOCTSX IMPOTECKAHHS XUMHYECKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00mmx
HAYYHBIX MPUHIUNIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (¢opMHupoBaHHE Yy OOyYaOIMIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKHX 3HAHUH JUIsi OOBSCHEHUS KIIOYEBBIX HICH W mpodiIemM



COBPEMEHHOM XHMHH, IS OOBSCHEHMsS U NPOTHO3MPOBAHUS SIBICHUH, HMEIOIINUX
€CTeCTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCII€ACTBUN OBITOBOI M MPOM3BOJCTBEHHOM JEATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepabOTKOMH
BELIECTB;

yri1yOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHns] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB M OOBICHECHUS XUMHYECKIX
ABJICHUM, MMCIOIIMX MECTO B IPUPOLE, B IPAKTUYECKON JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro OO0IIero oOpa3oBaHUS IPU M3YYEHUU IpeaMeTa «XHUMHS» Ha
yII1yOJIE€HHOM YpPOBHE 0COOYIO aKTyaabHOCTb IPUOOPETAIOT TaKHE LENU U 3a/1a4H, KakK:

BOCIIMUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJBI, YBAXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHMBALMUA K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIUIEKTYallbHBIX U  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
npohecCHOHANBFHOM U OOIIECTBEHHOW MESTENbHOCTH, OTBETCTBEHHOIO OTHOILICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMH W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTUE
OKOJOTHYECKONW  KYyJIbTYpbl, TNPUOOPETEHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMMUH.

[lpenmer M 3HAueHME OPraHUYECKOM XMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIe BO3MOXKHOCTH aToMa yriepoja. XUMHUYECKasl CBsI3b B OPraHMUYECKUX COEAMHEHUSX.
Tunbsl ruGpuau3anuyl aTOMHBIX opOuTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHass cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKylax
opranuyeckux euecTs. IloHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie u JIeKTpoduie.

Teopuss crpoeHus opraHudyeckux coenuHeHuid A.M. bytnepoBa u coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monexynsipapie u CTPYKTypHBIe (Qopmynbl. CTpyKTypHBIE (OPMYNBI pPa3IUYHBIX BHIOB:
pa3BEpHyTas, CoOKpalléHHas, ckeneTHas. M3omepus. Bunabl wu3oMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EKTbl B MOJNEKYNax OpPraHUYECKHX COECIUHEHUMH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenne o knaccuukanuu opraHudeckux Bemects. [loHsTHe 0 GyHKIIMOHATBEHON
rpynmne. I'omonorus. I'omonorndeckue psabl. CucteMaTnyeckass HOMEHKIATYpa OpraHMYecKuX
coenunenuit (IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakiuil.  OkuciaurenpHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKclepUMEeHTabHbIE METO/Ibl MU3YUYEHHUsl BELIECTB M UX MPEBPALCHUN: 03HAKOMIIEHHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI IO MPEBPAIIECHUIO
OpraHMYECKUX BELIECTB IMpH HarpeBaHuu (TUiaBleHUe, OOyrIMBaHWE U TOpPEHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opbutaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XYMHYEeCKHEe CBOWCTBA aJKAaHOB: peaKlMU 3aMElIeHMs], N30MEepHU3aIIH, JerUIpUpPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXxaHU3Me peaxkUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl Moy4eHHs U MPUMEHEHUE aJIKAHOB.

[uxnoankanel. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaTKaHOB. CIOCOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHuecKuil psiz aakeHoB, oomas GopMyia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYT AJKEHOB, SP’-THOpHIM3alMs aTOMHBIX opOuTaneii



yriiepoaa, o- 1 n-cBA3u. CTpyKTypHas U reomMeTpuueckas (uc-tpaHc-) uzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: DPEAKLMM IIPUCOCIAMHEHMs, 3aMCIICHHUS B -
MIOJIOKEHUE IIpU JBOWHOM CBS3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KagecTBeHHbIE peakiuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTYUYEHUS U IPUMEHEHHE AIKEHOB.

Anxanuensl.  Knaccugpukanuss ~— ankagueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsikEHHBIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'oMonorunyeckuil psj aJKMHOB, 00mmas (GopMysa, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHN, NUMEPU3aluid U TpUMEpU3aluuu, okuciaeHus. KucioTHble CBOMCTBA aJIKMHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peakuuu Ha TPOiHYIO cBs3b. CrocoObl
MOJIyYEHUS U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30:a.
dusnueckue cBOIcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUu IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpHEHTHPYIOMIEM IEHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tomumepuszanuss  ctuposna. CrnocoObl  HOMy4YyeHUS U NPUMEHEHME  apOMaTHYECKHX
YIJI€BOIOPOAOB.

[Tpuponusiii ra3. Ilonyrusle HedTsHBIE Ta3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu He(pTH: MeperoHka, KPEeKUHT
(TepMHUYECKHM, KaTaJIUTUYECKUM), pupopMuHr, nupoiaus. [Ipoaykrsl nepepadboTku HedpTH, HX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMY4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M UX IMpEeBpallleHud: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIAaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTHWIeHa C aMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJIOpPOJa B OpPTraHWYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHE ¢ KosulekuusmMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IIacTMacc, KaydyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJIEKYII
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoaconep:kamue oprannyeckne coeTHHeHNs.



[IpenensHble OnHOATOMHBIE cnupThl. CTpoeHHME MOJEKYN (Ha IpUMEepe METaHoJla U
stanona). ['omonoruueckuii psia, odmas popmyna, u3oMepusi, HOMEHKJIATypa U KIaCCU(PUKAIIHSL.
®usnyeckue CBOICTBA NPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM Mexny
MOJIEKYJIAMH ~ CIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkLHUM 3aMELICHMs, [eruJpaTaluy,
OKHCJICHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHUYECKUMHU KucioTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJA Ha OpPraHU3M 4YeJIOBEKa.
CriocoObI ostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

ITpocteie 3¢upbl, HoMeHKIaTypa 1 n3omepusi. OcoOEHHOCTH (PUBNYECKUX M XMMUYECKUX
CBOICTB.

MHoOroaToMHbl€ CHOUPTHI — ATWIEHIVIMKONb W INIHLIEpUH. PU3NYECKUE U XHUMUYECKHE
CBOICTBa: peakUuu 3aMEIIECHUs, B3aUMOJAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEAKLUs Ha MHOTOAaTOMHBIE cUpThl. [IpencraBienue o MexaHusme
peakuuii HykieouabHOro 3amerenus. Jleiicteue Ha opranusM yenaoBeka. CriocoObl MOTyYEHUS
U IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIEI M OCH30IBHOTO Spa.
®dusnueckue cpoiictBa (eHosma. OcoOEHHOCTH XMMHUYECKMX CBOMCTB (eHosa. KayecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enona. CrnocoObl MOJIy4YeHUs U IMpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHBIE COENMHEHHMSI — QIBJCTUABI M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Trpymmnbl. ['omMonoruyeckue psijipl alblerUA0B M KETOHOB, oOmas ¢opmyina,
U30MepHUs M HOMEHKJIaTypa. dusndeckue CBOWCTBA albACTUIOB U KETOHOB. XMMHUYECKHE
CBOICTBa aNbJErWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEHUE allbJIernJioB,
KaueCTBEHHbIE peaklMM Ha anpieruapl. CrocoObl MOSydyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeaelibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue cBOMCTBa OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MEXAY MOJIEKyJlIaMHU KapOOHOBBIX
KHACJIOT. XUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUHN, PEaKklUH C
y4acTHEM YIJIeBOJOPOJHOrO paaukaiga. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasne kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencraBuTeny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIAOThL.. CrocoOsl
MOJIyYEHUs U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonornueckuit psn, oduias Gopmyna, u3oMepus U HOMEHKIATYpa.
Pu3nYeCKUEe U XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON Cpefe.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: THJIPOJIU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

MBpUI4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBofoB (MOHO-, IU- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PyKTO3a, rajakrosa, pubo3a, Ie30KCHpuOo3a.
®dusnueckue CBOWCTBA W HaxoxkaeHwe B mnpupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpYyNN, CIMPTOBOE U
MOJIOYHOKHCIIOe Opoxenue. IIpuMeHeHHE TIIIOKO3bI, €€ 3HAa4YeHHWE B IKU3HEACATEIbHOCTH
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JAKTO3a. BoccraHaBinuBarome U



HEBOCCTaHABIIMBAIOIIME Jucaxapuibl. ['uaponu3 naucaxapuaoB. HaxoxaeHue B mpupoae u
npumenenue. llomucaxapunbl: Kpaxmaj, TJIMKOT€H M 1esuitosio3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmajia, TJMKOT€Ha U IeJUTtoyI03bl. (Du3nueckre CBONCTBA Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMApPOJW3, KAYEeCTBEHHAs PEaKius C HMOJOM. XHUMHYECKHE
CBOMCTBA IICJUTIONIO3BI: TUAPOJIU3, ToJydeHrne 3pupoB 1eitono3bl. [ToHaTre 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIHN IIENK).

DKCIepUMEHTaIbHbIE METOJbl M3YyYEHHUs BELIECTB M WX IMPEBpAIICHUIN: pPaCTBOPUMOCTD
pPa3JIMYHBIX CIHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJIA C HATPHUEM, OKHUCICHHE S3THIJIOBOTO
CIIUpPTa B aJbJIETU]I HAa PACKAJIEHHOM MEAHOM MPOBOJIOKE, OKHUCJIEHUE HTUJIOBOTO CIHUPTA
JUXPOMATOM Kajusi (BO3MOXKHO MCIIOJIb30BAaHUE BUICOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcunom meau(ll)), peakus rmunepuna
¢ ruapokcuaom Meau(ll), xumuyecknue cBoCcTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOACHCTBHE
pacTBopa TiroKo3bl ¢ TuapokcuaoMm meau(ll), B3aumomelcTBie Kpaxmana ¢ HMOJIOM, PEIICHHE
IKCIIEPUMEHTAIBHBIX 337124 110 TeMaM «CTIHupThl 1 heHOoIbD», «KapOoHOBEIE KUCTOTHL. CII0KHBIE
pUPBD».

A30Tcouepmamne OpraHu4e¢CKue COCIUHCHUSA.

AMUHBI — OpraHWU4YeCcKHe TMPOW3BOJHBIC aMmMuaka. Kiaccudukamuss aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUUHBbIE U TpeTU4YHbIe. CTPOECHUE MOJIEKYI,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBHUE MEPBUUHBIX
AMHHOB C a30THCTOH KHCIOTOMN. CoJIM alIKUIaMMOHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHdeckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakiuu Ha aHWIKH. CHocoOBl TMONY4YEHUS M TMPUMEHEHHE anudaTUYeCKUX
aMuHOB. [lonydyeHue aHmWIMHA U3 HUTPOOEH30JIa.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHUHOKHUCIIOT: TTIHMIUH, alaHuH. Dusnyeckrue CBOMCTBA aMHUHOKHCIOT. XHMMHYECKHE CBOMCTBA
aMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHMYECKUX COCIUHECHHM, pPEaKIus TOJUKOHICHCAIINH,
o0pa3zoBaHHe TMENTUIHON CBs3U. bronornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIHN3
MEITH/IOB.

benku kak npupoansle nonumepbl. llepBuuHas, BTOpUYHAs W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, E€HATypalus, KaueCTBEHHbIE peaklUHu Ha
OeJIKy.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypanus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMHM Ha OENKU, pelieHue
OKCIIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOIEpKallie OPTraHWYECKHE COCIUHCHUS» |
«Pacno3HaBaHne OPraHUYECKUX COSTUHEHUI.

Bbicokomo1eKy IsIpHBIC COCAUHEHHUS.
OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJIspHass Macca. OCHOBHBIE
METO/bI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — IIOJIMMEpPU3ALUS U IIOJTUKOHICHCALUs.



[TonmumepHbie MaTepuabl. [Tnactmaccet (monuaTUIIEH, MOJIUTIPOIUJICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonudTHIIeHTepedTanar). Y Tunusanus u nepepaboTKa MmIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HatypanbHbIe (XJIOMOK, IIEPCTh, MIEIK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KaIpPOH U JIABCaH).

[Tonmumepsl  crnenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dSIEKTPOINPOBOAISIINE
MOJIMMEPBI, OMopa3iiaraeMble MOJIMMEPHI).

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, pelICHUE
SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Pacro3HaBaHue miacTMacc U BOJOKOH).

PacuérHrble 3amaumn.

Haxoxnenne MosekyasipHoit popMyIibl OpraHuYeCKOro COCIMHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOH (OPMYIbl OPraHUYECKOTO
coequHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIeCTBa (Macce,
00BEMY) MIPOYKTOB pEaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popmyIbl
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIOCOOOB MOJYYEHUS,
ompeiesICHUE JOIU BBIX0a MPOIYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzarus MexnpeaMeTHBIX CBA3€M IMpH M3yueHUU opranumdeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSTUHN, TPUHATHIX B OT/IEIBHBIX NMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHHWE, HAy4YHBIH (akT, THIOTE3a, TEOpus,
3aKOH, aHalIM3, CHUHTE3, KiaccHuduKanusg, HAOMOJeHUE, M3MEpPEHHE, DKCIEPUMEHT, MOJEIb,
MOJICIUPOBAHUE.

®usuka: marepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKUE BEIMYUHBI,
€UHULIBI U3MEPEHUS1, CKOPOCTb, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTaboOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OEJKH,
YTJIEBOJIBI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3Hble NCKOMAaeMble, TOTLIHBO.

TexHOoIOoTHS: TTHUIIEBBIE MPOAYKTHI, OCHOBBI PAITMOHAIIBHOTO TMTUTAHHS, MOIOIIINE CPE/ICTBA,
MaTepHabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CJIEAYIOLIME COCTaBIIAIONINE: OCO3HAHUE 00YHYAIOUIMMHUCA POCCUHCKON IPaXkKAaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, FKOJIOTUYECKOM KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU M CTPOUTDH )KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YUEOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMUH,

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABaTeJIbHBIX MOTHBOB B TMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OICHUMBATh CHUTyallUHd, CBA3aHHBIC C XHMUUYCCKHMHU ABJICHHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapHHlefI (¢ HO3PIIII/II>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOoCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00PA3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOAOIOIb30BaHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHON POJNIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM 1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JelcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHblE), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TIPaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertarnpenMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCATHHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHAaBIMBATHL MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKJEHHUS (MHIYyKTUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPE0O0Pa30BBIBATH MOICIHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHUecKkass (opMyna, ypaBHEHHE XUMHUYECKOM peakuud — MpU peIleHUuH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMbIX BELIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpoIecca, CaMOCTOSTEILHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKON HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeNIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIIpaBOuHble Imocodus, pecypcel HHTepHeta),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJTIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ TMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIILHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro MpoekTa, M (OpMyIupoBaTh BBIBOJBI 0 pe3yjbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aIrOpUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX M MCCIIEJOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILLECTBAX U XMMHUYECKUX PEaKLUMAX; OCYLIECTBIIAThH CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE
caMOaHaJIM3a U CaAMOOLICHKHU.

IMPEJAMETHBIE PE3YJbTATbHI

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O MECTE€ M 3HAYCHMM OPTraHWYECKOW XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ pPOoJH B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
pelIeHrur MPoOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
PaIMOHATILHOTO TIPHPOJIOTIONL30BaHUS, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIICH KYIbTYPHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJTHON Ccpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MOHATHSA — XHUMHYECKHIH DJIEMEHT, aTOM, SIAPO M BJICKTPOHHAs 000J0YKa aTtoma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3Alls aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAs Macca, MOJSIPHBIM OO0BEM, YIJIEPOAHBIN CKeNlerT,
(GyHKIMOHATBHAS TPYIIA, pajuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
MU30MEpbI, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOAOPOAbl, KUCIOPOA- U a30TCOAEpKAaIlue
OpraHWYECKUE COEAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHbBIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3aKOH COXpaHEHMS MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS DSHEPrUM NPH XHUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllue B OCHOBE MOHHUMAaHUs
NPUYNHHOCTH M CHCTEMHOCTH XUMHWYECKHMX SIBIICHUM, TPEJACTABIECHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJMHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB B MOJIEKyJax (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorumueckue cBeqeHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCIIOJIb30BAHUH BAXKHEHIIINX OPTaHUYECKUX BEIECTB B OBITY
U TPAKTUYECKOW JIEATETHHOCTH YeJIOBeKa, OONMX HAyYHBIX MPUHINMAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISIBIATH XapaKTepHbIC MPU3HAKU MOHITHH, YCTAaHABIUBATD
WX B3aMMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
CBOIMCTB OPraHMYE€CKUX COCTUHECHUM;

c(OPMHPOBAHHOCTH YMEHHIA:



UCIIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY Ul COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKUX pEaKkUMd UM  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH  IOCPEJACTBOM  COCTABJIEHUS  3JIEKTPOHHOTO
OanmaHca ITMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIECHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTpAlUU HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUSI;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAAIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUIs  OTAENbHBIX IPEJCTaBUTENEH OpraHUYeCKUX BEIIEeCTB (ITWUJIEH, AaleTWIEH, TOJYoJl,
[JIMLUEPUH, STWIECHIJIUKOIb, (QeHos, (OopMaIbIEeruj, AaneTaabJeru], aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAas, NMaJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHIII, U30IIPEH, XJIOPOTIPEH, CTUPOI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEIACTABUTENEH pPa3IMYHbIX KJIACCOB OPTraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJIaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepaboTKU W NPAaKTUYECKOe NPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /I U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBS3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpraHUYECKON XMMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHMSIM XUMHUYECKUX PEaKLUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM



ra3oB, KOJIMYECTBO BEIIECTBA), XApaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBDI:
pacy€Thl MO HAXOXXIACHUIO XUMHUYECKOW (hOPMYIIBI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W MPOM3BOJICTBEHHOM MAESITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKHMA
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIC PEaKluu
YIJIEBOAOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHne HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOnrofeHreM TMpaBuwil  0Oe3omacHOro oOpallleHuss C  BElIecTBaMU U JIaOOpaTOPHBIM
o0opynoBanueM, (QOpMyIUPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBWiia IKOJIOTUYECKU IIeJIeCOO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpraHMYEeCKUX BEILLECTB, TOHMMAas cMbIca nokazarens [1/1K;

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKUX  BEHIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOMN
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHMKAX (HaydyHas W yuyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U
3.2 P 8 A 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTEL. CIOKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Wroro no pazueny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




n/n

IHOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

10 KITACC

KoanuyecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTYYCHHS U IPUMEHEHUE

13

14

15

Pemenne pac4€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYeCcKOro BEUIecTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as

99 (bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢buznyeckue cBoicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3aga4: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSANHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa
Pemenne pac4€THbIX 3314 HA

32 orpezeNieHue MOJIEKYIIpHOM (PopMyIIbl
OpPraHMYECKOTO BEIIeCTBA

33 CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XUMUYECKHX

35 peakuuii. CucremaTtusanus u 06001eHe
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonytHele HeDTAHBIE
rassl

37 KamMeHHbIit yronb U IpoyKThl €ro
nepepadboTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHG
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHE MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA MMPpEaACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITUPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mostyueHust 1 IpUMEHEHNE
denona
[TpakTuueckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
"CriupThl 1 peHObI"

54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe
AnbAETUIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOICTBA; peaKIy IPUCOCTUHCHUS

57 Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB

58 CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB
OIHOOCHOBHEIE MPECIbHBIC KAPOOHOBBIC

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

61 XVMUYECKUE CBOWCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMAUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a/1a4: O YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33134 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIBHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoie

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakui

75 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
TeEMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIaCCHU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MallbT03a U

79 nakTo3a. HaxoxaeHue B mpupoJie u
NpUMEHEHHE JIMCaXapH]IOB
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

OMMpECACIICHNUE JOJIM BBIXOAAa IMTPOAYKTA




pPCakru OT TCOPECTUUCCKU BO3MOKHOI'O

83

84

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKUE CBOMCTBA ann(aTuaecKnux
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

CriocoObI mosTydeHus 1 IPUMEHEHNE
ann(paTUIEeCKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBONCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THUIPOJIN3 TIENTH/I0B

benku kak npUpoaHbIE TOJIMMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1une TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OnoJiornyeckas POJb




94

[IpakTuueckas padora Ne 4. Perenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3aLINs U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus u nepepadoTka
TIacTUKa

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI /151 YYEHUKA

INa6puensu O.C. xumusa. 110 xmacc. YrayOneHuslii ypoBenb: yueOHuk/O.C. I'abpuensn, WU.T.
Octpoymos, C.1O. [Toromapés, - 7-e u3z., crepeotun. — M.: lpoda, 2019. — 368 c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tloypounsie pazpabotku no xumud, 10 kiacc, 'opkoBenko M.1O., 2016

2. Hacronbnas kaura yuutens xumud, 10 knacc, ['abpuensu O.C., Octpoymona N.I"., 2001

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1. https://infourok.ru/

2. https://myschool.edu.ru/

3. https://ege.sdamgia.ru/



https://obuchalka.org/20200713122650/pourochnie-razrabotki-po-himii-10-klass-gorkovenko-m-u-2016.html
https://obuchalka.org/20200727123247/nastolnaya-kniga-uchitelya-himii-10-klass-gabrielyan-o-s-ostroumova-i-g-2001.html
https://infourok.ru/
https://myschool.edu.ru/
https://ege.sdamgia.ru/
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