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MOSACHUTEJIbBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
®epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOecIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTLINH.

B mporpamme mo XWMHUM Ha3HauYCHHE TpeaMeTa «XUMHS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolIMMU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUsl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIECTENTLCTBOM TOMY SIBJISIFOTCS CJIEIYIONIME BBIMOJTHSEMBIE MPOTPAMMOM 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh oOecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast pe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax HTOrOBOW arrectaniud B (OpME €AUHOr0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET MHBAPMAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKaxX OTAENbHBIX mpoduneii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX — PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpamMMme MO XMUMHUH MPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3zoBaHus. 3a TmpeaeraMd  yCTAHOBJICHHOW MPOTPAaMMON IO  XUMUU
00s13aTenbHON (MHBAaPUAHTHOM) COCTAaBISIOLICH colep)kaHusa y4eOHOTO IMpeamMera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoHuentyaiabHeiMH mnoJoxeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX U OpraHU3AIUsIX CpeIHEro npogecCHoHaIbHOrO
oOpazoBanusi. B 3Tol cBsI3u H3ydeHHE NpeAMeTa «XHUMHSI» OPHUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIb
0oOy4YeHHs1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOLIEr0 MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpPaMMBbI  CpeHEro oOIIero oOpa3oBaHUs
U3ydeHHE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha pelleHue 3aaad



BOCIUTAHMS U COLMAJIBHOTO Pa3BUTHs OOydaroluxcs, Ha (popMUpOBaHUE Y HHUX
OOILIEMHTEIUICKTYaIbHBIX YMEHUN, YMEHUHN palMoOHAIU3alMu Y4eOHOro Tpyla U
0000MIEHHBIX  CIOCOOOB  JIESITENIBHOCTH, HMMEIONUX  MEKIUCIUILUTMHAPHBIN,
HAJIpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xxumus» u  «OOmas u
Heopranuueckas xumusi». [lpu onpezaenennu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3allMi COJEPXKAHMUS 3THX KYpCOB B IporpamMMmMe IO XHMHH 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUECHUS IIPEIAMETA.

OcHoOBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TIOJydyaeT OmNpeneNiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IpeaMeTra oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBaX MX COCIMHEHMI Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
NPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIIU, pACCMATPUBAEMBIX C TOYKH 3PCHHS XUMHUUECKOU KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CHUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oasupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PCHUS DHEPTETHUSCKUX U3MEHEHHI Tipu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe C TOYKHU 3pEHHUs MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHUM 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHmveckoil XMMHUHU MPU PACCMOTPEHHU PEAKIMOHHOW CIIOCOOHOCTH
COCIIMHEHUI ynemnseTcs oco0oe BHUMaHUE BOMIPocaM 00 dJIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIhii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npoduiis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3NYeckoro mnpoduius 0osblioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuaia mo oomie xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJeKyJsipHas Teopusi B (puU3HMKe), 3aKOHBI COXPaHEHHUS



MacCcbl M DHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, NPEACTABIEHUS O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro nmpoduist 6OJIbIINNA yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilydae mpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
O0OCTOSITEIFHOTO ~ PAacCCMOTPEHMsSI XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYXKaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYyYHBIX METOOB ITO3HAHUS U ONbITA IPAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMus» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3ajaueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHUU Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YIrayOlnEHHOM YpOBHE M3y4YEHHUs IIpeIMeTa IpearoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupOBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHny PalrMoOHAIBHOTO MPHUPOIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJBTYypbl UEIOBEKA, & TAKXKE SKOJIOIMUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 1 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoiM
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJUMBIX [IJII TPUOOPETeHHs] YMEHHI OPUEHTHPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON NEATEIBHOCTH U ITIOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOLIUX
GYHKIUNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYCHUU
npeaMera «XuUMHUsD» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
IpUOOPETAIOT TAKKUE LIETU U 3a7a4H, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEOBAHUM B XUMHUH, (POPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, HHTEIVIEKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOW IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henenwo), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3Ha4YeHUME OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XHMMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSAX. Tumbel TruOpUAM3aluu  aTOMHBIX — OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM pajnukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3 HEKTHI).

[IpencraBinenne o kinaccupukaluum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarndyeckas
HoMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUIECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HAIPEBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIAaTypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKHE CBOWMCTBA
QJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, W30MEpPU3aLNH,
JNErHIpUPOBaHUs, UKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (IIUKJIONpPOIAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB,  Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Ouc-TpaHc-) u3oMepus. PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJMMEpU3aluu U OKucieHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakiy Ha JBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymyauposaruvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsDKEHHBIX  nueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepusanus
COMpPSKEHHBIX JUEHOB. CrOcOObI MOTy4YeHHs U IPUMEHEHUE aJIKaIuEHOB.

Anxunel. 'oMOIOrHYeCcKuil psi alKUHOB, 001as popMysia, HOMEHKIATYpa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTanei yriepona. @u3anyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellIeHUsl B OEH30IbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas U mpoAyKThl ero nepepadotku. Croco0Osl nepepadboTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTE€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlof€éHa Ha THAPOKCOrpyIIy, HUTPOIpyNIy, LIUAHOTPYIILY,
amMuHorpynmy. JleiicTBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wwENound. B3auMoOaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJITIOOPraHUYECKUX COECTUHEHMSIX. Hcnonp3oBanue
TaJIOTEHIIPONU3BOIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U TIIPpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs BEIIECTB M WX MpPEBpallleHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3INYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajus, B3aUMOJACHCTBHUE alleTHJIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOIY4YCHHE OSTUICHA WU
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3uaMu IUTACTMAcC, KaydyyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOJAOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHbIE CcHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuUMeEpe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa U Kilaccuukaimuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOaOponHBIE CBS3UM MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKUMU 3aMELEHUs, JACTUApATaIlliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU U  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakiys Ha OHOATOMHBIE CITUPTHI. JelicTBHUe 3TaHOIa 1 METaHOIa
Ha opraHu3M uejoBeka. CrocoObl NOJYy4YEHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHoroaromHubie CHUPTBHl — S3TUJIEHIJIMKOAb W IinuepuH. dusnueckue u
XMMHUYECKHE CBOMCTBA: PEAKLUU 3aMELICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHMHU KHCJIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. (CrnocoObl NOMy4YEeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIBI HU
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennsie peaknuu Ha ¢(eHos. TOKCHYHOCTH (eHona.
Crioco6b1 mosrydenust v mpuMenenne perona. denondopmanbaeruaHas cModa.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XMMHMYECKME CBOMCTBA  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpeNeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNKU, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MYpaBbHMHOW KHCJIOTHL. [loHATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJENbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBAA, JUHOJEBAS,
JUHONIeH08as KUcHoThl. CocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKHUE CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMpPEeIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuiibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XUMHUYECKHE CBOWCTBA IITFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbAETUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JaKkTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAsl peakiusi ¢ HOJ0M. XUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTH Pa3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIE KUCIOTHI. ClI0KHBIE YPUPBI.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenuie moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (HU3NUECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJieKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknaTypa u uzomepus. OTAENbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJMUWH, anaHuH. @Du3nueckue CBOKWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHCHUM, peaKIus MOJMKOHIACHCAIINKM, O0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKaliue OPTraHUYECKue COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3JIEKTPONPOBOIALIME MTOJTUMEPBI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM  JIOJISIM  3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOPMYJIBI OPraHUYECKOr0 COCIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuuu W/ HUCXOAHBIX BEIIECTB, YCTAaHOBJICEHHWE CTPYKTYPHOU (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU N3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK MW TMOHSATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEeOpWsi, 3aKOH, aHallu3, CHHTE3, Kiaccupukanus, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYUHBI, €IUHULBI M3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTe3, HbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON T'PaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3aiy o0pa3oBaTeIbHON N1eATeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B IMpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUIMTEIIBHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHHUU U MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIIEICTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEHM 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHU3MUYECKOMYy U
IICUXUYECKOMY 3/10POBBIO;

coONIoAeHMsT TpaBWJl OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHus, Oynaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1IE€JIECOO0PA3HOTO OTHOILIEHUS K MNPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUSA HEOOXOJAMMOCTH WCIOJb30BaHUS JOCTIKCHUN XUMHUU IS
peleHns BONpOoCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBIIIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UUBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXXHOHW pOJH B
CO3JJaHUU HOBOWM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJIbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPecCHOoHATIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTEMa, HAYYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYarOIUXCS;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJSITUBHBIMU
EUCTBUSIMH.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIUPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyJIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpPMAMK, HEOOXOJUMOM Ui BBIMOJHEHHUS Y4eOHBIX 3ajad
OIPENIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa IMpu pabote ¢
XUMUYECKON uH(OpMaIueli: MPUMEHATh MEXIpeaMeTHbie ((usuyueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eiCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIITOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4YaeMbIX BELIECTB, peaau3alii y4eOHOTrO MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
[0 pe3yJbTaraM IMPOBEIEHHBIX HCCIEAOBAHUM IyTEM COIJIACOBAHUS IO3ULIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraeMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH Y4YeOHBIX W HCCIENOBaTeIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(dEeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMOaHalu3a MU
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
U1 y4eOHOTo npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CIIOCOOBI ACHCTBUIM
10 OCBOEHHUIO, HHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMs M MPUMEHEHUIO 3HAHUW B Pa3IMYHbIX YYEOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIECHBI IO TOJaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHUH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHHUU yCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUN HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYypPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
30POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
TpyIma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIINEe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsSI MacChl BEIIECTB, 3aKOH COXpaHEHUs
W TpEeBpallleHUs OdHEPruu TMpU XUMHUUYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUKA aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTol, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHUHU U O€30MaCHOM
WCIIOJIb30BAHUU BAXKHEUINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh UX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIEKTPOHHOIO 0OajliaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl UILTFOCTPALlUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIACCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUILEPUH,
STUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, NUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXIY  HUMH  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATb HA KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HeTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BbISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4YEeHUSs
CBOWCTB BEIECTB U XUMUYECKUX PEAKLU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro OoOpalieHus ¢ BeEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABIATh B Ppa3nuuHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOJTHOM CPEIbl U TOCTHKEHUS €€ yCTOMUYMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBbIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokasarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM

[Ipenmer oprannueckoit xuMuu. Teopus

1.1 CTPOECHUS OPraHUYECKUX coeTUHEHn A. M. 8
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yTIeBOAOPOALI — AJTKAHBIL, 5
' LUKJIOAJKAHbI
5 HenpenenpHbie yriieBoaOpOIbI: aTKCHBI, 14 1
) aJIKaJIMEHbI, aJTKUHBI
2.3 ApomaTudecKue yrieBo0pOo bl (apeHbl) 8
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U X 4
' nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1
Hroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Crnuptsl. ®eHon 11 1
19 KapOonunbHbIE COeAMHEHNUS: alTbETHIBI 1 )1 1

keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC




s¢upsl. XKupsl
3.3 VYrieBoanl 9
Hroro no pasgeny 41
Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust
4.1 AMuHBI. AMMHOKUCIIOTHI. benku 12
Uroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
5.1 BricokoMoneKysipHbIE COEAUHEHUS 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaYE€HHE OPraHUYECKON XUMUU,
IpeCTaBIeHUEe 0 MHOT000pa3uu
OPraHUYECKUX COCIUHEHUN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa YIiiepo/a

XI/IMI/I‘IGCKa}I CBA3b B OpFaHI/I‘IeCKI/IX
CcoeTMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3CH

Teopust cTpoeHUs OPraHUuYECKUX
coenuHenuit A. M. byrneposa

Buas! uzomepun: CTpyKTypHas,
IPOCTPaHCTBEHHAs!. DJIEKTPOHHBIEC (P PEKTHI
B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN

[Ipencrasienue o knaccupukanum u
cucreMarnueckass HoMmeHkiatypa (IUPAC)
OpTraHUYCCKUX BCIICCTB

Knaccudukanus peakiyii B opraHu4ecKoi
XUMHUHI

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110




TEMC

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopMyna, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII

10

dusnyeckue U XUMUYECKUE CBOMCTBA
AIKAHOB

11

Haxoxnenue ankanoB B nmpupoje. CriocoOsl
MOJTYYCHUS U TPUMEHEHNE ATKaHOB

12

[uknoankansl: o0mast popmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0COOCHHOCTH
CTPOCHUS U XUMHUYECKUX CBOUCTB, CITIOCOOBI
HOJTYYCHHS U TPUMEHECHUE

13

Pewienne pac4€THBIX 3a/1a4 Ha ONPEACIICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA [10 MACCOBBIM JOJISIM aTOMOB
3JICEMCHTOB, BXOJAIIHUX B €0 COCTaB.
Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TeME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue U1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa

16

CrniocoOblI oty4eHus ¥ MPUMEHEHHE alKEHOB

17

[IpakTuueckas padora Ne 1 o reme




"TTosryueHune 3TUIIEHA U U3YyUEHHE €TI0
CBOMCTB"

Pemienne pac4€THBIX 3a/1a4 Ha ONPEICIICHUE

18 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEIECTBA
AJKaIueHbl: CONPsKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIMPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTUEHOB

21 Crioco0bI MOTy4eHUs ¥ IPUMEHEHUE
aIKaJUEHOB
AJKWHBI: TOMOJIOTUUECKHH psiJl, 001as

2 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢u3nueckue CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b

)5 CrniocoOblI Moy4eHus U NpUMEHEHHE
AJIKUHOB

26 Pemenue 3amay: pacy€rsl MO ypaBHEHUIO
XUMHYECKOW peaKkIuu

7 CucremaTtu3zaius u 0000IICHIE 3HAHUI 110
TeMe
ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas

73 dbopMyina, HOMEHKJIaTypa. DJIEKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U TONIyoa, UX (U3NYECKHE




CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

29
3aMelEeHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

30 MIPUCOETNHEHUS, OKHCIIEHUE TOMOJIOTOB
OeHzona

31 OCO0EHHOCTH XUMHUYECKHUX CBOMCTB CTHPOJIA
Pemenne pacuéTHbIX 3aa4 Ha OINpe/ieTeHHIE

32 MOJIEKYJISIPHOM (hOPMYIIBI OPTaHUYECKOTO
BEIIECTBA

33 CriocoOsI TToTy4YeHUsT 1 TPUMEHEHNE apEHOB

34 I'eneTnueckas CBA3b MEXKIY Pa3THUHBIMH
KJIacCaMM YIJIEBOJOPOIOB
Pacuétbl o ypaBHEHUAM XMMHUYECKHUX

35 peakuuii. Cucrtemaru3aius u 0000IIeHNe
3HaHUI 110 TEME

36 [Tpupoansrii ra3. [lomyTHeie HEPTIHBIE Ta3bI

37 KameHHbI# yroib u MPOTyKTHI €ro
nepepaboTKu
Hedts 1 ciocoOw1 €€ mepepaboTKu.

38 [IpumeHeHne MpOayKTOB MepepadboTKH
HePTH

19 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU
KJIacCaMH YTJIEBOJI0POIOB
["amoreHonpon3BOAHBIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEILICHUS
rajioreHa

41 JelicTBue menodeit Ha




rajoreHnpoun3BoiHbIe. B3anmonaeicTeue
JUTAJIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110

42 pazneny "YrieBonopoasr"

43 KoHnTtponbHast pabota mo Teme
"Yraesogopoer"
[IpenenvHBIC OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHH psit, obmas hopmyna,

44 CTPOEHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuukanms, Gu3niecKue
CBOMCTBa

45 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
OJIHOATOMHBIX CIIUPTOB

46 Crioco0bI MoTy4eHUs ¥ IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB
[TpocTeie a¢upbl: HOMEHKIATYypa U

47 HU30MEepHsI, 0COOEHHOCTH (QU3HUECKUX U
XUMHUYECKHX CBOWCTB
MHOT0aTOMHBIE CITUPTHI: ITUICHTITUKONb U

48 TJIMIEPHH, UX QU3UYECKUE U XUMHUYECKUE
CBOMCTBa

49 CriocoObI MOTy4eHUs ¥ IPUMEHEHUE
MHOTOATOMHBIX CITHPTOB

50 @DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCUYHOCTH peHOTa

51 XuMmudeckue cBoicTBa (heHoma

52 Crioco0bI nostyueHus 1 npuMeHeHne GpeHona

53 [TpakTuueckas padota Ne 2. Pemenue




AKCIIEPUMEHTANLHBIX 3314 110 TeMe
"CrupTsl ¥ heHoBI"

54

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

55

ANBIIETUIBI M KETOHBI: JICKTPOHHOE
CTpOCHHUE KapOOHWIIBHOM TPYIIIIHI,
TOMOJIOTHYECKHE PsAJIbI, 001Ias ¢popmyia,
U30MEpHsI © HOMEHKJIATypa

56

Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

57

PeaKI_[I/II/I OKHUCJICHHUA U KAYCCTBCHHBIC
PCaKMu AJIbACTUAOB U KETOHOB

58

CriocoOsI TTOTy4deHUs albACTUIOB U KETOHOB

59

OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE
KHCIIOTBI, OCOOCHHOCTH CTPOCHHS UX
MOJIEKYII

60

N3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHUCJIIOT

62

Oco0EeHHOCTH CBOWCTB MypPaBbHHOM
KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHUCJIOT

63

OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIAX
KapOOHOBBIX KUCIIOT




64

[TonsaTue o MpoU3BOIHBIX KAPOOHOBBIX
KHUCIIOT

65

Crioco0bI nostyueHust 1 NpuMEHEeHHe
KapOOHOBBIX KHUCIIOT

66

CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN P,
obmas popmyina, n3oMepus U HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenne pac4€THBIX 3a1a4: 110 YPABHEHUIO
XUMUYECKOU PEAKLUU, Ha ONPEIEICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

69

[TpakTuueckas padota Ne 3. Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
"KapOoHoBsie KucioTsl. CroxxHbie 3¢pupst"”

70

Kupsr: ctpoenue, pusnveckue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COJIEPIKAIITIX
OCTAaTKH HCHPCACIBbHBIX JXUPHBIX KUCJIOT.
Kupsl B mpupoe

72

MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Molollee Aeiictrue. Ilonsatue o
cuHTeTHYecKuX Mormux cpencrax (CMC)

73

['eHeTr4ecKas CBS3b yIieBOJIOPOIOB U
KHUCJIOPOJICOACPKAIINX OPTraHUYECKUX
BEIIECTB

74

Pacuérel mo ypaBHEHUAM XUMHUYECKHUX
peaxkuuit




75

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

76

OO01mas xapakTepuCTHKA YTIIEBOJOB U
KJIacCU(UKAIUS yIIeBOJ0B (MOHO-, TU- U
HOJICaxapu/Ibl)

77

Momnocaxapuasl: GU3NIECKHE CBOMCTBA U
HaXO0XJIEHUE B IPUPOJIE

78

[TpumeHeHue TI0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

Jucaxapunbl: caxapo3a, MajabT03a U JIAKTO3a.
Haxoxnenue B mpupoze U IpUMEHEHNe
JUCaxapuioB

80

[Tommcaxapuapsl: CTpPOCHUE MAaKPOMOJIEKYJI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBRA,
IPUMEHEHNE

81

ITousTHe 00 HNCKYCCTBCHHBIX BOJIOKHaxX

82

Pemienne PACUCTHBIX 3a1a4 Ha OMMPCACIICHUC
A0JIM BbIXOOA MPOAYKTA pCAKIIUU OT
TCOPCTUYICCKHU BO3MOKHOT'O

&3

Cucremaruszanus U 0000IEHUE 3HAHUHN 110
pazneny

84

KoHnTtponbHas paborta mo Teme
"Kucnopoaconepxamniyue opraHn4eckue
coenuuenus"

85

AMUHBL: KTaccUpUKAIM, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, u3oMepusi,
HOMEHKJIaTypa v (PU3HUYEeCKHe CBOMCTBA

86

XUMHYECKUE CBOMCTBA ann(paTHIecKux




AMHHOB

87

AHUWJIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI moTyueHus 1 IpUMEHEHHE
annpaTHIECKUX aMUHOB

89

AMUHOKHCIIOTHI: HOMEHKJIATypa U U30MEpPHsI,
¢usnueckue cpoicTBa. OTHENbHbIE
IIPEICTaBUTENN 0-AMHUHOKHCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYEHHE AMUHOKHUCIIOT.
CuHTe3 U THAPOIN3 TENTHAO0B

91

benku kak mpupoIHbIe TIOTHMEPHI;
CTPYKTYpPHI O€JIKOB

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1uﬂe TCTCPOUUKIINYCCKUC
COCOAMHCHUS. HyK.HeI/IHOBbIe KHUCJOTHI:
COCTaB, CTPOCHHUC U Ouonoruueckas POJib

94

[IpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"A3zoTcoaeprKaiiye OpraHu4ecKue
coenquHeHus"

95

[Ipaktuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"PacniozHaBaHne OpraHU4ECKUX
coequueHui"

96

KoHnTtponbHas paborta mo Teme
"A30TcoAepKallle OPraHUYECKUE
coenuueHus"




97

OCHOBHBIE ITOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUHN U
METO/Ibl UX CHHTE3a —IIOJIUMEPHU3ALINS U
MOJIMKOHICHCALIUs

98

[Mnactmacchl. YTunm3anus u nepepadoTka
IJ1aCTuKa

99

DJ1acTOMEpBI: HATypAJIbHBIN CUHTETUYECKUE
Kayuyyku. Pe3una

100

Bosokna: HaTypaibHbIe, HCKYCCTBEHHBIE,
cuHTeTnueckue. [lomumeps! ciennaabHOro
Ha3HAYCHUS

101

[IpakTuueckas padora Ne 6. Permenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacmo3HaBaHue miacTMacc U BOJIOKOH"

102

O060011eHNEe U CUCTEeMAaTU3AIs U3YYEHHOTO
MaTepuaia 1o reMe "'BbICOKOMOJIEKYIISIpHbIE
coenquHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 knacc/H.E.Ky3nenosa, H.H.I'ara, U.M.TutroBa; BEHTAHA I'PA®
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