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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K PE3yNbTaTaM OCBOCHHS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusax Poccuiickoi
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO HW3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBanus ydamuxcsi 10 kmacca. Uzydenue
npenMeTa, pealn3yeMoe B YCIOBUAX AU(PGHEpEeHIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BAaHO O00OecTeunuTh O0O0Ie00pa30BaATEIbHYI0 M OOIIEKYJIbTYPHYIO
MOJIFOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOAUMYIO /I aJanTaluud UX K ObICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXe JUIsl TPOJOJDKEHUS 00yUeHus
B OpraHu3alusx MpodeccuoHaIbHOrO0 00pa3oBaHMsl, B KOTOPbIX XUMUS SIBISIETCA
OJTHOM M3 MPUOPUTETHBIX AUCLMILINH.

B nmporpamme mno XumuM Ha3HaueHUE TIpeaMeTra «XHMHs» I0JIy4aer
HOAPOOHYI0  HMHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOTrPaMMOM 10
XUMUHU (PYHKITHN:

e THPOPMAIIMOHHO-METOIUYECKAsl, pealu3alus KOTOpol obecreunBaer
MOJTyYeHHUE TMPEACTABICHUS O LENIAX, COAEp)KaHUU, O0Iel cTpaTeruu oOydyeHHs,
BOCIIMTAHUS M Pa3BUTHUA OOYYaIONIMXCA CpPEACTBAMM NpPEIMETa, H3y4aemMoro B
paMKax KOHKPETHOTrO Mpoduis;

e OpraHU3alMOHHO-IUIAHUPYIOIasi, KOTOpas MpelyCMaTpUBAET ONPECICHUE:
NPUHLUIIOB CTPYKTYPUPOBAaHUS U IOCIEAOBATEIbHOCTH M3y4YeHUs] Y4eOHOTO
MaTepuaia, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOIO0B K
(GOopMUPOBAHUIO CONIEPIKATENBHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTEIbHBIX
JOCTHKEHUN O00YyYarolMXCsl B paMKax MTOTOBOM aTTecTalMM B (pOpME €JUHOro
rOCy/apCTBEHHOI'0 SK3aMEHa [0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

e YCTAHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHue, 00A3aTeIbHOE IS
M3yYEHHUsI B paMKaxX OTICNBbHBIX Mpoduiel, mpeaycMaTpuBaeT pachpeeieHue u



CTPYKTypUpOBaHME  €ro Mo  KJaccaMmM, OCHOBHBIM  COJAEPKATEIbHBIM
JTUHUAM/pa3fienaM Kypca;

e TAET MPUMEPHOE pacrpe/iesieHne yueOHOro BpeMEeHHU, PeKOMEHYeMOTro IS
W3YUYEHUSI OTJETbHBIX TEM;

e IIpe/JIaraeT MPUMEPHYIO TMOCJIEAOBATEIBLHOCTh HU3YYEHUS  Y4eOHOTO
Marepuajia ¢ Y4E€TOM JIOTUKH TOCTPOCHMsI Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEAMETHBIX CBA3EH;

e TAET METOJUYECKYIO UHTEPIPETAIMIO 1IeJIeH 1 3a7a4 U3YUYCHUS MpeMeTa Ha
yrayoJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00pa3oBaHUs, COJIEPKATEIHLHONW  XapaKTePUCTUKU  IUIAHUPYEMBIX
Pe3yIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTEILHON MTPOrpaMMBbl CPEHETO OOIIEro
oOpa3zoBaHus (JINUHOCTHBIX, METAMPEAMETHBIX, TPEAMETHBIX), a TaKXKe C YUETOM
OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIbHBIX JEHCTBUM 0OydarImerocs 1o
OCBOCHUIO COJICPKAHUS MPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaeIaMyd YCTAaHOBIICHHOW TpOorpaMMON TI0  XUMUH
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COAEpKaHUS Y4eOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi TOJKHA ONPEAENSITBCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBHM ¢ KoHUENTyalbHbIMH TonoxeHussMu DPIroOC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  [OJYyYEHHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPEJHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha  pacllupeHue W  yriayOJeHue TeOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOy4YeHMsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO TOTYyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k MIaHUPYEeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOil  00pa3oBaTENBEHON MPOTpaMMBbl  CpemHEro o0Imero oOpa3oBaHUs
U3yueHHue rnpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXke Ha pelIeHHe 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOILIEUHTEIJIEKTYaJIbHbIX YMEHUN, YMEHUN pallMOHalM3aluu y4eOHOro Tpyla u



00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX  MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SABIISIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranuwdeckas xumus» u  «OOmas wu
HeopraHuveckas Xumus». [Ipu ompenenceHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpTraHM3allMHd CONEP)KaHUS ATHUX KYpCcOB B MpOrpaMMe MO XUMHHU 3a OCHOBY
npuHATel nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YyUYEHHUs IIpEeaAMETaA.

OcHoBYy copaepxkanusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyY€HHUs TMpeaMeTa. JTa CHUcTeMa
3HaHUW TIOJTy4YaeT OMNpENEIEHHOE TEOPETUYECKOE JOTMONHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIHK 00BEM  (PaKTOIOTHUYECKOTO
MaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydeHHUs TpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0OBEMA 3HAHUW O XHMHYCCKHUX
DJIEMEHTaX W CBOWMCTBAaX WX COCAMHECHHWN HA OCHOBE PACIIMPCHHS U YTIIyOJICHHUS
NPEJCTaBICHUH O CTPOCHHH BEIIECTBA, XMMHUYECKOW CBSI3W U 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHamuku. W3yuenue mnepuoandeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBbl ~ XMMHMYECKHX  DJJEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHud, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUTIOB ~ pEaKIui  JOmodHseTcss  (GOpMHpPOBAHHMEM  MPEACTaBICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWEe BOIpocaM 00 3JIeKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep [JOMOJHEHWHA K OOmmel cucreme
MIPEIMETHBIX 3HAHUH) OKA3bIBAIOT BIMSAHUE CMEXHBIEC IPEAMETHL. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. Ilpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUN B XUMHH U B (U3HKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJspHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHHHU BEUIECTB H JIPYTOE.



B TO Xe BpemMs B coIepkKaHUM IpeaMeTa Uil KIAcCOB XHMHKO-
Ounonornyeckoro npoduiis OoNbIIMK yAENbHBIA Bec OyIeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  ciayyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MpPUMEPY, TaKUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUABI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAX IPEACTABUTENIECH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3YYEHUS
CYLIHOCTH MPOI1ecCOB (POTOCUHTE3A, IbIXaHUSI, MUILEBAPEHHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OI1IeHaAYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha yriayOJEéHHOM YypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMH TIpeJAMETaMU, BXOJSIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAaMeThl», «MaremMartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAETCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0BEKa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YyYEHMs] TpeIMeTa Mpe.royiaraet
peanu3aluio TaKuXx 1eNei, Kak:

e GOpMHpOBAaHUE TMPEACTABICHUI: O MaTEpPHAIbHOM E€IUHCTBE MHUpA,
3aKOHOMEPHOCTSX Y O3HABAEMOCTH SIBIICHUI IPUPOJIbI, O MECTE XUMHU B CUCTEME
€CTECTBEHHBIX HAayK W €€ Beaylleld poii B 0OECIIEYECHUU YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEUECTBA: B PEIICHUN MPOOJIeM IKOJOTHUECKOM, SHEPreTUIECKOW 1 THUIIEBOM
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIIEUECHHHM PALMOHAIBHOIO MPUPOAOIOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUS H OOMEH KyJIbTypbl delIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIUEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMU
cpene;

e OCBOCHME CHCTEMBI 3HAaHMHM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa: (QyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XMMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHUH
BEIIECTBA HA  pPa3HbIX YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJAMHAMHUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMUYECKUX PEAKIUW, O XMMHYECKOM pPAaBHOBECHM, PACTBOpax M
JUCIIEPCHBIX ~ cUcTeMaX, 00 OOIMX HAay4YHbIX MPUHLOHUIAX XUMHUYECKOTO
IIPOU3BO/ICTBA;



o (hopMUpOBaHUE y oOy4Jaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUUYECKUX 3HAHUMU NJI1 OOBIACHEHUS KIIOUYEBBIX
uned u mpoOiieM COBPEMEHHOW XUMHH, ISl OOBSCHEHHS W IPOTHO3UPOBAHUS
SBJICHUN, HUMEIONIMX ECTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEUICHUS
npo0JieM, CBSI3aHHBIX ¢ XUMUEH, TPOTHO3UPOBAHMS, aHAJIN3A U OLEHKH C TTO3UIINI
HKOJIOTMYECKON 0€e30MacHOCTH MOCJIEACTBUI OBITOBOM W MPOM3BOACTBEHHOM
NEATeIbHOCTH  4eJOBeKa, CBA3AHHOM C  XMMHYECKUM  MPOU3BOJACTBOM,
HCIIOJIb30BaHUEM U MEPEepabOTKON BEIECTB;

e yryOJIeHHE MPEJICTABICHUN O HaYYHBIX METOJIaX MO3HAHMS, HEOOXOAUMBIX
JUIsT TpUOOpETEeHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECCTB U OOBSICHEHUS
XUMUYECKUX SBICHUM, MMEKIHUX MECTO B TMPUPOJE, B MPAKTHUECCKOU
NESATeIbHOCTH U TTIOBCETHEBHOM KU3HH.

B mnnanme peanuzanuu TEpPBOOYEPENIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIINUX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHETro OO0IIero oOpa3oBaHMs MPU W3YUYECHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BOCIIUTAHHUE YOKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUI TIPUPOIbI, YBAKCHUS
K MPOIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX M MPUKIAJTHBIX UCCIETOBAHUM
B XUMHH, (POPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

e Pa3BUTHE MOTUBAIIMM K OOYYEHHIO U TIO3HAHWUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCTIHTAHUIO Ha OCHOBE YCBOCHHMsS OOIIEUETIOBEYECKUX
IICHHOCTEH;

e Pa3BUTHE MO3HABATEIIBHBIX MHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPYECKUX
criocoOHOCTeH o0y4Jaronxcs, GoOpMUPOBAHKE Y HUX CO3HATEIIFHOTO OTHOIICHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIEHTHOM
npodeccruoHaIbHON U 00IIeCTBEHHON J1eITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 37I0POBOM 00pase KU3HHU;

e GOpMHpPOBAHWE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOJONOIH30BAHMS,
pa3BUTHE OKOJOTHYECKOW KYIbTypbl, NPUOOpPETEHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOMN DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO611ee ynciIo 4acoB, MPEAYCMOTPEHHBIX /IS U3YUCHUSI XUMHUH Ha YTIIyOJICHHOM
ypoBHE cpeaHero obmiero odpazoanus B 10 kmacce cocrapmsier 102 gaca (3 gaca
B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMHUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTnyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl H3yYEHHs] BEHIECTB M HUX MPEBPAILICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKME CBOMCTBA aJIKAHOB: PEAKUHUHU 3aMEILICHUs, H30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omwas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHOB. CrocoObl MOJTy4YeHUs U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3AuUd U OokucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarntvie). OCOOEHHOCTH JICKTPOHHOTO CTPOCHUS M XUMUYECKHX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNI AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOUHYIO CB3b. CIIOCOOBI MOTyUCHHS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHUE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaIKWIBHBIX PaTUKaOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3pl. HedTh U €€ nmpoucxoxieHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIEBOJ0POIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENOoYn. B3anMOIENCTBUE NUTAJOI€HAIKAHOB C MAarHUEM U LIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJMHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAYy MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CmocoObl TOMyYeHHsS W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILECHHS], B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlefictBie Ha opraHu3M 4esnoBeka. CrocoObl MOJYy4YeHUS] W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIIBI U
O0eH30apHOTO snpa. Pusznyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHbie coeTMHEHUS — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHenusi. OKUCIEHNUE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckue cBoCTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHSTHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHE TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUIPOJIU3, MoNdyuyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B AJbJIETUJ HA PACKAJIEHHOM MENHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojep:Kanue opraHndecKue coeIMHeHu .

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMWCTRA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJiekyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @u3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpupoansie mnonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIIsIpHAs



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJIUCTUPOJ, MOJIUMETUIMETAKpWiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaM MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpPraHMYecKOro BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHMX CBOWCTB MIIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS uYepe3 HCIOJIb30BaHME KaK OONIMX €CTeCTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knetka, opraHu3M, J3KocucTeMma, Owocdepa, wmeTaboIH3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MHUIIEBBIE MPOAYKTHl, OCHOBBI PAI[MOHATIBHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUNU HA YIJYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOoOTBeTCTBMHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHHUE
OOy4YaroMMUMHCS POCCHUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTA M CAMOOTPE/IEICHUIO; HATMYUE MOTUBALIMH K
0Oy4eHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHIATHIMA B OOIECTBE TMpaBWJIIaMU M HOPMaMH TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbI; ClIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMera «XUMHUS» OTPaXarT
c(OpPMHUPOBAHHOCTh OTbITA TIO3HABATEIBLHONM M MPAKTHYECKOW JeATEIHbHOCTH
oOydJaromuxcs B MPOLecCe peajan3alud 00pa3oBaTeNIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPAaBONOPAJIKY;

OPEICTAaBIEHUS O COLMAIBHBIX HOpPMAax M IPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TMO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMeHThl JPYTUX IIPU aHAIU3E PA3IMYHBIX BUJIOB YUEOHOH JESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS:

LEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTECUYECTBCHHOUN XMMHH;



YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAaYKH €CTh pPe3yibTaT
JUINTENBHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa W I03HABATEIbHBIX MOTHBOB B TMOJYYCHUH U TMOCIECAYIOIIEM
aHaau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3AHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dopMupoBaHus KYJbTYPBbI 310POBbS:

MOHUMAHUSI IIEHHOCTEeHW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIFO/ICHUST TIpaBUJI OE€301aCHOTO OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJIOBOU I€ATEIbHOCTH;

MOHMMAaHUS 1IEHHOCTM MpaBWI HWHIUBUIYAIbHOTO W  KOJUJIEKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW  APYrHMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIIMAIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHON TPAEKTOPUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;

6) PK0JIOrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKH LEJIECOO0Pa3HOro OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAJIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHHM IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOJOTOIb30BAHNS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHs] NPOrHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX ACHCTBUNA U IPEAOTBPALIATh UX;

HaJIM4Yus Pa3BUTOrO HKOJOTMYECKOTO MBIIIJIECHHUS, SKOJIOTUMYECKON KYJIbTYPHI,
OmnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbOopMHUPOBaHUHU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIEHUsI 00 OKPYKAIOIIEM MHUpPE KaKk O €JUHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIMpPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTEPHANBHON KyJIbTYpbl, B PEIICHUH TJIO0ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIIOBUN YCHENIHOTO TPYJa U IKOJOTHUYECKU KOMGMOPTHON KU3HU KAKIOTO WieHA
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAaHHBIE 3aKIIOUECHUS Ha
OCHOBE HAaydHbIX ()aKTOB W HWMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpECa K NO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH;



TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
JEeSTENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMbl IO XMMUH Ha YPOBHE
cpelHero oo1ero oopa3oBaHus BKIIOYAOT:

3HAYMMBbIE U1l dbopmupoBaHus MHUPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYyYHOM KapTHUHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPruUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbIH (PakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPyTHUE);

yHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (TO3HaBaTEbHbIC, KOMMYHUKATHUBHBIE,

PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COIIMAIILHOM KOMITIETEHIIMH 00YyYaloInuXCs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M yHUBEpCAJIbHBIE Y4YeOHBIC
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIEe JeiCTBUS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OmnpeAessaTh IEJIH JEATEeIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C NTOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUUYECKOT'O MBIINIJICHHUS:
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU JUIA KIACCH(PHUKAIIMK BEIICCTB MU
XUMHUYECKUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMUECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpPHU PEIICHUH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a3oBbIe HccCIe0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB U XHUMHUYECKUX
pEaKLnii;

dbopMyTUpOBATH LEJIM U 33J1a4d UCCIIEIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIBLHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHHPOBAHHWS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEeOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OPUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX HWHPOpManuu (Hay4dyHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTE;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TIPEICTaBICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArpPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMHYECKOM HH(POpMaLMe: NpPUMEHATh MeEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYeCKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISAHOCTH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMBI B XOJ€ AUAJIOTa U/ UTU
JTUCKYCCHH, BBICKA3bIBATh UJEU, GOPMYIHPOBATH CBOU MPEATIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBITIOJHEHUN
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH padoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro NMpoeKkTa, U (popMyInupoBaTh BHIBOIbI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X071 00CYXJIeHUSI © OOMEHA MHEHHUSIMHU.

PerynsiTuBHbIe yHHBepcaJibHbIEe YUeOHbIe elicTBUS:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILIECTBIISITh CBOIO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAessiss €€ LeJd W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEPE
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuTM JEHUCTBUNA TIpH
BBIMIOJIHEHUN y4YE€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Hambosee
3¢ (eKTUBHBII CcHOocoO0 MX pelIeHus € y4E€TOM IOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JACSATEIBHOCTH Ha OCHOBE CaMoOaHaJIW3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TEHCTBHIA
0 OCBOCHUIO, MHTEPIIPETAIIMU M MPEoOpPa30BAHUIO 3HAHUM, BHUJBI JESITEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IHYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMHEHl. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHMS Kypca «OpraHuyeckass XuUMUSA»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTepHUaJOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEeJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aTroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alus AaTOMHBIX OpOuTanel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasT M MPOCTPAaHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHS OPTraHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIA U Me30MepHBIi 3¢ dekTol, opueHTanTsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHI:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYCCKUX BEIIECTB JJIS WIUTFOCTPAIUH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHWM: YCTaHABIMUBATh MPUHAIICIKHOCTh W3YUCHHBIX
OpPraHWUYECKUX BEIIECTB 1O WX COCTaBy H CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBOAWTH TpUBHATBHBIC HA3BaHUS IJIS OTICIBHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEHIECTB (ITUJICH, alleTUJICH, TOIYOJI, TJIUICPHH,
ATWJICHIJIMKONb, (EeHOJ, (GopMaabACTHUIl, alleTalbJCTH, alleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJIEMHOBAS, MATbMUTHHOBAS KUCJIOTHI,
TJIMIHMH, aJaHWH, MajlbTo3a, (PyKTO3a, aHWJIWH, JTUBHHHII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHUS
opranudeckux BemiectB A. M. ByTtiepoBa 11 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, aJIKEHOB, aJKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJEBOJOB (MOHO-, JHM- M IOJHMCAXapHI0B),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIY  HUMH  yYPaBHCHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IpPUMEpPaxX
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHCHHUM OT
KPaTHOCTH M THUTIa KOBAJICHTHOU CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHHUKHU YTIIECBOIOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHYECKOE TPUMEHCHHE TIPOTYKTOB MIepepabOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAOJFOACHUN, U3MEPCHUH, MOJICIUPOBAHUN, YKCIICPHUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3TH 3HAHUS,

c(hopMHUPOBAaHHOCTH YMEHUS PUMCHSTH OCHOBHBIC orieparuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJTEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJYyYEHUE M M3YYEHHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33j1a4 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHHEM TPaBHUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOJIFOIaTh MpaBHIa SKOJIOTHYECKH IeJIeCO00Pa3HOTo MOBEICHHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHMMAs cMbIch rokaszareis [1/1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MH(OPMAIIUK B PA3IMYHBIX HCTOUYHMKAX (Hay4YHasi M y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, epepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoiasbubie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX coequHEHn A. M. 8
byrneposa

Hroro mo pazueny 8

Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrIeBOIOPOIbI — allKaHBI, 5

' HUKJIOATTKAHBI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1

' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4

' nepepaboTKa
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1

Utoro no pazneny 35

Paspnen 3. Kucsiopoacoaep:xamnue opranu4ecKkue CoeAUHEHNs
3.1 Cruptsl. DeHon 11 1
3.2 KapOoHumnbpHbIE COeTUHEHUS: allbCTUIBI U 21 1




keToHbl. KapOoHOBBIE KHCITOTHI. CII0KHBIC
s¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Hroro no pazgeny 12

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nun
OPraHNYeCKUX COCTUHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHCHUAX. MexaHu3Mbl 00pa30BaHUs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBs3EH

Teopus cTpoeHust OpraHU4eCcKUX
coenqunenuit A. M. byriepoBa

Buasl nzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEeIMHEHUN

[IpencraBnenue o KiaccuGpuKaI 1
cucremaruueckas Homenkinarypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoOblI osTyueHus: ¥ IpUMEHEHUe
AJIIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATYypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHUS M XUMHYECKHX CBOKCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHbix 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITbI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. CucreMaruzanus 1 00001IeHnE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiji, 001Iast
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LIMC-TPaHC-U30MEpUs
aJIKCHOB

15

dusnyecKkue 1 XMUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObI mosryyeHus U NpUMEHEHNE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo treme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 onpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYECcKOro BellecTBa
ANKaaMeHbl: CONPsHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIUPOBaHHBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHHs U IPUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATYypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosryyeHus U NpUMEHEHUe
AJIKMHOB

26 Pemenue 3angau: pacy€Tsl 0 ypaBHEHUIO
XMUMHMYECKON PEaKINU

97 Cucremaru3zanus 1 000011eHNe 3HAHUH IO

TEMC




28

ApeHBI: TOMOJIOTHYECKUH psif, oOmIast
dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a ¥ TOJIyoJ1a, UX PU3NYECKUE
CBOMCTBA

29

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCO0OEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenune pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHM4eCcKOro BENeCTBa

33

CriocoObl MosTydeHus: U MpUMEHEHNE
apeHoB

34

I'enetnueckas cBI3b MCXKAY pa3iIndYHbIMHU
KiIacCaMHU yIrjieBoa0pOa0B

35

Pacu€thl o ypaBHEHUSIM XUMHUYECKUX
peakmuii. Cucremaruzanus u 00001IeHne
3HAaHUH 110 TEME

36

[Ipuponaustii raz. [lomyrabie HeQTSIHBIC
rasbl

37

KaMmeHHBI# yroib U MpOIyKThl €ro
nepepaboTKu

38

HedT1b 1 cniocoOrl e€ nepepaboTKH.
[TpumeHeHre npoIyKTOB NepepaboTKu




HeTH

39

I'enernueckas CBA3b MCKAY pa3IM4YHbIMUA
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peakLuu
3aMelleHus TajJoreHa

41

JleicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtemaru3anusa 1 0000IIeHHe 3HAHUH 110
pazaeny "YrieBoaoposr"

43

KonTponbHas paborta o teme
"YrneBonoposr"

44

[IpenenpHBIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCU(HUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U TPUMCHCHUC
OJHOATOMHBIX CITMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroatoMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3UYECKHE U XUMHUECKUE
CBOICTBa




CrniocoObl mosTyyeHHs ¥ IpUMEHEHHE

49
MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTPOEHUE MOJIEKYIbI, (PU3NYECKUE
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

ol Xumudeckue cBoicTBa (heHoma

59 CriocoObl nosTyuyeHus: U IpUMEHEHUe
(dbenona
[IpakTueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CnupTsl U (heHoIbI"

54 Cucrtemaru3anusa 1 0000IIeHHe 3HAHUH 110
TeMe
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHON TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHs U HOMEHKJIaTypa

56 AnbJIeruipl U KETOHbI: (U3NYECKHe
CBOICTBA; peaKkuu IPUCOEAUHEHUS

57 Peakuuu okucieHus 1 KaueCTBEHHbBIE
peaKkuu aJlbJIeruI0B U KETOHOB

58 CriocoObl MoJTy4eHus albJICTHI0B U
KETOHOB
OAHOOCHOBHBIE Mpe/ieNIbHbIE KAPOOHOBBIE

59 KHCTIOTBI, 0COOEHHOCTH CTPOEHUS HX
MOJIEKYI

50 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I3I/I‘-ICCKI/IC CBOMCTBA




61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOWCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apoMaTU4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTeny BbICIINX
KapOOHOBBIX KHUCIOT

64

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl osTyueHus: U IpUMEHEHne
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe YQUPBI: TOMOJIOTHYECKUN P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peaklnu, Ha OIpeieieHHe
MOJIEKYISIpHOM (hOpMYIIbI OPraHU4IEeCKOTO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
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