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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpaMMa mo XMMUU Ha YPOBHE CPEIHETO OOIIEro oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepainuny», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
benepanbHO 00pa3zoBaTEIBLHOM MTPOrpamMmbl cpeiHero ooiero oopazopanusi(POI1
COOQO), npencrasiennsix B denepanibHOM TOCyAapCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, c yuérom Konuenuuu mnpenojgaBaHus y4eOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3youmx OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3sutus Bocnutanusi B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopspxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHST Ha YpOBHE YTIYyOJEHHOTO H3YUYCHMs] 3aHMMAET BaXKHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBaHusi ydammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, peanu3syemMoe B YCIOBUAX JU(PepeHIIpOBaHHOTO,
npouibHOrO 00y4YeHUus, MNpPU3BAHO OOecrneunuTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaluyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKKe JJIs
IPOJOIKEHUST O0yUYEeHHs] B OpraHuU3alusX MpoQecCUOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX TUCITUTLIIUH.

B mporpamme no XuMuM Ha3HayeHHUE NOpeaMeTra «XUMUS» I0JIy4aeT
NOoAPOOHYI0  HHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATalOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICEHHOCTU LEJIEH, COAEpMKaHUS,
pe3ysbTaTtoB OOy4YeHUs U TPeOOBaHUU K YpPOBHIO TMOJTOTOBKH BBIITYCKHHUKOB.
CBUIETENHLCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJIHSAEMbIC MPOTPAMMON IO
XUMUHU QYHKIHUU:

e HMH(QOPMALMOHHO-METOAUYECKAs, peanu3alus KOTopoill obecreunBaer
MOJIyYEeHHE TMPEJCTABICHHUS O LENAX, COJAEpKaHUHU, OOLIeH cTpaTeruu
00yueHHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYAIOIINXCSI CPEJICTBAMU MIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOIO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBAET
OMpe/IeJICHUE: TPUHIHUIOB CTPYKTYPUPOBAHUS W MOCJIEAO0BATEILHOCTU
M3YUYCHHsS] y4eOHOTro maTepuasna, KOJUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; TOAXO0I0B K (HOPMHPOBAHUIO COIAEPKATEIHLHON OCHOBBI
KOHTPOJIA W OILIEHKH OOpa3oBaTENbHBIX OCTIKCHUN OOyJaroInXcs B
paMKax HWTOTOBOM arrectaniud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO0 XUMHH.

[Iporpamma asis yriryOJI€HHOTO U3yUEHUS XUMUU:

e YCTaHABIMBAE€T WHBAPHAHTHOE IMPEIMETHOE COJEp)KaHHe, 00s3aTelIbHOE
JUISL W3Y4YEHUST B paMKax OTACIbHBIX Mpoduiiei, mnpeaycMaTpuBacT



pacrpesieieHne M CTPYKTYpUpPOBaHME €ro I0 KiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JIaéT MPUMEPHOE pacTIpeIeIICHIE YUeOHOTO BPEMEHH, PEKOMEHIYEMOT0O JIJIsi
U3YYCHUS OTIIETbHBIX TEM;

e IMpejuiaraeT NPUMEPHYIO TMOCJIEN0BATEIBHOCTh H3YyUYEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e J1aT METOIMYECKYIO MHTEPIIPETAINIO LEJIeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yTiyOJIEHHOM ypOBHE C YUYETOM COBPEMEHHBIX MIPUOPUTETOB B CUCTEME
cpenHero oOImero o0pa3oBaHUs, COACPKATEIbHOM XapaKTePUCTUKU
IUTAHUPYEMBIX  PE3yJIbTATOB OCBOEHHUSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPaAMMBI CpPEITHETO o01ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaInpeJMETHbIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HaBaTEIbHBIX  JEHUCTBUNA  00ydYaromerocs 1o OCBOCHHIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM TO3HIMSIM B MPOrpaMMe MO XMMHUU TPETyCMOTPEHA
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusl. 3a npee’aaMu yCTaHOBIIEHHOM TPOrpaMMOid O XUMUHU 00s13aTeNIbHON
(MHBapHaHTHOW) COCTAaBIIAIONICH cOAEpX aHUs YYEOHOro mpeaMera «XUMUs»
ocTa€Tcsi BO3MOXKHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJKHA
ONPEIEHATHCSA B COOTBETCTBUU C HAPABIEHUEM KOHKPETHOI'O MPOQPHIIs 00yUEHHUS.

B coorBerctBuM ¢ koHuentyanbHeiMM nosiokeHuamu PIOC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHUsT HAa YPOBHE CpEIHEro o01iero oOpa3oBaHUS
XUMHUSI Ha YpOBHE YINIYOJIEHHOTO W3Y4Y€HHUsI HAIpaBleH Ha pean3aluio
IPEEMCTBEHHOCTH € MOCIEAYIOIIUM TArlOM NOJYyYEeHHUSI XUMUYECKOT0 00pa3oBaHus
B paMKax W3Y4YCHHs CHEIHMAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHYECKHX
JTUCITUTIINH B By3aX U OPTaHU3AIUAX CPEIHETO MPOodeCcCHOHATHHOTO 00pa30BaHUA.
B sTo cBsA3M H3ydeHUe npeaMera « XuMHUs» OpUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
pacmiipeHre u yriayOJeHHe TEeOpeTUYeCKOW U MPAKTHYECKOW MOJITOTOBKU
00ydJaronmxcsi, BRIOPABIIMX OMPENEAEHHBIN MPOPMIH 00ydYeHHs, B TOM YHCIE C
NEPCHEKTUBOM  IOCIEAYIOIIEr0o IMOJYYEHHs] XUMHUYECKOro 0Opa3oBaHUs B
opraHm3zanusx mnpodeccuoHanbHOro oOpazoBanus. Hapsiigy ¢ sTuMm, B cBeTe
tpeboBarnii ®I'OC COO k IaHUpyeMBIM pe3yJibTaTaM OCBOCHHS (enepanbHON
00pa3oBaTeIbHOM IPOrpaMMBI CPETHETO 00IIIero 00pa3oBaHUs U3YUYCHHUE ITPEIMETa
«XuMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3a/a4 BOCIUTAHUS W COLUATLHOTO
pa3BUTHS OOydJaromMxcs, Ha (QOpMUpOBaHHE Yy HHUX OOIEWHTEIICKTYaTbHbIX
yMEHUH, YMEHHIA palMoOHANIHM3aIMd y4eOHOTO TpyJa M OO0OOMIEHHBIX CIIOCOOOB
NeSATETbHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAATPEIMETHBIN XapakTep.



Cocrapnsomumu npeamMeTa «XuMHsS» Ha YPOBHE YIIIyOJIEHHOTO M3yYCHUS
ABISIOTCA yriayOn€HHele Kypchl — «Opranuwdeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHnu mojIxoA0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COAEPKAHMS 3THX KypCOB B IPOrpPaMME IO XHUMHUHU 3a OCHOBY
npuHATH nojoxenust @I'OC COO o paznuuusax 6a30BOro 1 yriayO0JaéHHOTO ypOBHEN
U3YUYEHUS IPEIMETA.

OcHoBy comepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOPraHU4YeCKass XUMHSD» COCTABIIIET COBOKYIHOCTb IPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIMUXCA K 0a30BOMY YpPOBHIO M3YUEHHs IpeaMera. JTa CHUcTeMa
3HAHUW T[IOJYy4YaeT OMNPEAEIEHHOE TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIOIEE
OCO3HaHHO OCBOMTH CYIIECTBEHHO OO0JbIINI 00BEM (PaKTOIOTHYECKOT0 MaTepHaia.
Tak, Ha yryOa€HHOM YpPOBHE HM3y4YeHHUs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEILHOTO YBEIUYEeHHS 00bEMA 3HAHUN 0 XUMUYECKUX DJIEMEHTAX U CBOMCTBAX
UX COEMHEHUHN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHUS MPEACTABICHUN O CTPOCHUHU
BEUIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX NPOTEKaHWs pPEaKluH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XUMUYECKOM KUHETUKU M TE€PMOJUHAMHKHU.
N3yuyenue nepuonuyeckoro 3akoHa u llepuoamyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKHUX MPEICTABICHUIX
O CTpOEHMM aroma. XHUMHUYEcKas CBS3b OOBSACHAETCI C TOYKH 3pPEHUS
SHEPreTUYECKNX U3MEHEHUN NpH €€ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakUuid JOMOJHSAETCA
(opMHUpOBaHMEM MPEACTAaBICHUNH 00 3IEKTPOXMMHUYECKHX MpoIeccax U
AJIEKTPOJIM3€E PACIIaBOB M pacTBOPOB BelIECTB. B Kypce opraHnyeckoi XUMHUH MTPH
PAaCCMOTPEHHHM PEAKIIMOHHOM CHOCOOHOCTH COEOUWHEHUN yaAelsercs o0co0oe
BHHMaHHE BONPOCaM 00 3JEKTPOHHBIX 3PPeKTax, 0 B3AUMHOM BIIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HaueHre UMEET TO, YTO Ha COIEPHKAHUE KYPCOB XUMHUU yTITyOJIEHHOTO
YPOBHS U3yUEHUS I KJIACCOB OMpeNeaEHHOro npod s (TIaBHBIM 00pa30oM Ha HX
CTPYKTYpPY M XapakTep MOMOJHEHUH K OOmied cucTteMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHME CMEXHbIE MpeAMETbl. Tak, HampuMmep, B COJAEpKaHUHU
nmpeaMeTa JUis KIIacCOB XUMUKO-(pu3udeckoro npoduss 60mbIoe 3HaueHne OyayT
UMETH AJIEMEHTHI Y4eOHOro Marepuaia 1o oomei xumuu. [lpu nzydenun npeamera
B JAHHOM Clly4ae akUEeHT OyJeT cielaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILTHOCTH 3aKOHOB U TEOPHIl B XUMHUU U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOPUs
(MoneKysipHasi TEOpHUs B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChI M DHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELECTB U APYTOE.

B To ke BpeMs B COAEpKAHUM TMpeaMeTa il KIACCOB XUMHUKO-
Ouosornueckoro npoduist OOJIBIINI YIeIbHBIA BeC OyJeT MMETh OpraHhyYecKas
xumus. B aToM ciydae npenocrasisieTcss BO3MOKHOCTB JIJ1s1 00Jiee 00CTOATEIHHOIO



PaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOIAT, K IIPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTBI, KakK
JUNUJIBI, O€JIKH, YII€BO/Ibl, HYKJIEUHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHuS 0
COCTaBE U CBOMCTBAX INPEACTABUTEIIEM OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
ClIy’KaT OCHOBOHM [UIsl M3Y4YEHMsI CYIIHOCTH NpoIeccCOB (POTOCHUHTE3a, JIbIXaHUS,
MUIEBAPCHHUS.

B mmane <¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHMS
0O0lIIIeHayYHBIX METOJIOB MTO3HAHUS U OTbITa TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM M3y4YeHHe NpenMera «XHUMHUS» Ha YrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpeAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uHpopmatrka» U «Pycckuil sI3bIK U IUTEpaATypay.

[Ipu uzyuenuu yueOHOro npeamMera « XuMus» Ha yriryOaEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CpPEIHEro 00I1ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/lauyeil MEepBOCTENEHHONW 3HAYMMOCTH SIBIsieTCS (DOPMHUPOBAHHE OCHOB HAyKH
XUMHUH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOMN A TENbHOCTH
YeJI0BEKa U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Penienne aTon 3agayu Ha
yrayOJ€HHOM YpOBHE M3YyYEHMs MpeAMeTa NpeanojiaraeT peaau3aluio TaKhX
LeJIeH, KakK:

e (QopmMupoBaHHe TNPEICTABICHUN: O MAaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poau B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHHMH  MpoOJemM
AKOJIOTMYECKOM, SHEPreTUYECKOW M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJHULMHBI, CO3JaHUHA HOBBIX MaTE€pPUAIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
o0ecreyeHnr palroHaIbHOrO MPUPOJONOJIB30BaHMS, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYpbl YEJIOBEKA, a TaKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M IPUPOJIHOM CPEJIE;

e OCBOCHME CHCTEMBI 3HAHWUW, JEXKAIIMX B OCHOBE XHMHUYECKOHU
COCTaBJISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA: (PyHIaMEHTAIbHBIX
MOHSTUWA, 3aKOHOB M TEOPHM XHMMHH, COBPEMEHHBIX NPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJIMOJEKYJSIPHOM, O  TEPMOAUHAMUYECKHX W
KMHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHHUS XUMHUYECKUX PEAKLHU, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HBIX IIPUHIUIIAX XUMUYECKOIO MPOU3BOACTBA;

e (opmupoBaHue y oOy4aromuxcs OCO3HAaHHOTO ITOHUMAaHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM A1 OObSICHEHUSA
KJIIOYEBBIX MJIed U MpoOJeM COBPEMEHHON XUMUH, JJISl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUI, UMEIOIMX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pelieHus mpobJieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OLIEHKHU C ITO3UILIMHA DKOJIOTHYECKON O€30IIaCHOCTH IT0CIIEACTBUI
OBITOBOM ¥ TMPOW3BOJCTBEHHOMN JMESITEIILHOCTH YENOBEKa, CBA3AHHON C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTIIyOJICHUE MPEJICTABICHUH 0 HAYYHBIX METOaX MO3HAHUS, HEOOXOIMMBIX
U1 TIPUOOPETEHUsT YMEHUW OpPUEHTHPOBATHCA B MHpPE BEIIECTB H
OOBSICHEHUs] XMUMHUYECKHX SBJICHUM, HMMEIOIUX MECTO B IMpUPOJAE, B
MPAKTUYECKOMN JEITEIbHOCTH U TTOBCETHEBHOM JKU3HMU.

B miane peanuzanuu nepBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
(GYHKUMNA 1IEJIOCTHOM CHUCTEMBl CPEIHEro oOIIero oO0pa3oBaHUs NpPHU U3YYECHUHU
npeaMera  «XuUMUS» Ha  YyrayOJ€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKKUE LIETU U 3a7a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBIIGHUW MPUPOJIbI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX U
NPHUKJIATHBIX HCCIICIOBAaHUN B XUMHUH, (GOPMHPOBAHHWE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO W CaMOBOCIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeYeI0BeYeCKIX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKHUX
crocoOHoCTe o0ydaronuxcsi, (OpPMHPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBUIO YCIEUIHON NMpodecCuoHaIbHOM U O0LIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HHU;

dbopMuUpOBaHUE YMEHHH W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BaAHUSA,
Pa3BUTHE IKOJIOTHIECCKON KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN AEATETbHOCTH.

OO1ee 9rcIo 9acoB, MPEAyCMOTPECHHBIX JIJIST M3yUCHUsST XHMHUU Ha YTITyOJICHHOM
YpOBHE cpeqHero obrmiero oopasoBanwsi, coctabiser B 10 kmacce — 102 gaca (3

yaca B HEJIEIIO).



COJAEPXAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYEeCKONM XMMMH.

[IpeameT u 3HaUYEHHE OPTaHUYECKON XUMUH, TTPEICTABICHHE O MHOT0O0pa3uu
OpraHUYECKUX COCIMHEHU.

DNEeKTPOHHOE CTPOEHUE aToma Yriepojia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BaneHTHble BO3MOXKHOCTM aToMma yrjiepoja. XHWMHYEcKas CBS3b B
OpraHUYEeCKUX COEUHEHUAX. TUIIbI TMOPUAU3AIIMY ATOMHBIX OpOUTalell yriepoia.
Mexanusmbl  00pa3oBaHMsSl KOBAJIEHTHOM CBsI3M (OOMEHHBIM W JOHOPHO-
aKLEeNnTOpHBIN). THIBI TEepeKpbIBaHUS ATOMHBIX OpOUTaied, G- U T-CBS3U.
Opunapnasi, [BoMHAass U TpoitHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MOJIEKYJIaX
opranuveckux BemiecTtB. I[loHATHe 0 CBOOOAHOM paauKaie, HykKiIeopuie u
anexTpodue.

Teopust crTpoeHns opraHudeckux coeauHennit A.M. DbyrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYPE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIMHEHUUA. MOJeKyJIsApHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble (OpMyYJBI  pa3MYHBIX BUJOB: pPa3BEPHYyTas, COKpALEHHAs,
ckenerHass. M3omepus. Bunabsl H30MEpUM: CTPYKTypHas, INPOCTPAHCTBEHHAS.
DneKTpoHHbIEC 3QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM (MHyKTUBHBIN 1
Me30MEPHBIN 3(PPEKTHI).

[IpencraBinenue o kinaccuukauu oOpraHuYeckux BemiecTB. lloHsiTue o
¢yHkunonanbHOM rpymnmne. I'omonorus. ['omonornueckue psanpl. Cucremaruueckas
HOMeHKiatypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KJIaccU(PUKALMS OpraHUYecKuX peakuuil. OKUCIUTEThHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPTAaHUYECKON XUMUH.

OKCHEPUMEHTAIbHBIE METOJAbl M3YYEHHsS] BELIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3iaMH OPraHMYECKUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
OMBITHI MO NPEBPALIEHUIO OPraHUYECKUX BELIECTB MPHU HarpeBaHUM (ILJIAaBJICHUE,
0oOyIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

YrieBoaopoasbl.

Anxanbl. ['omonornyeckuii psiji aikaHoB, o01mast popmysia, HOMEHKIATypa |
M30MepuUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Spi-
ruOpUIM3aIisl aTOMHBIX OpOWTaNei yriepona, c-cBsi3b. dusmyeckne CBONCTBA
AJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUMM 3aMEIICHUSA, W30MEPU3aLNH,
JNEruApUpOBaHus, IMKIN3ALUK, TINPOJIN3a, KpeKUHra, ropenus. Ilpeacrasinenue o
MEXaHU3ME PEaKIUi paguKaJIbHOIO 3aMEIECHUS.

Haxoxnenue B mpupoe. CriocoObl MOJIy4eHUs: U MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmMyina, HOMEHKIATypa u uzomepusi. OcoOeHHOCTH
CTPOCHUS U XMMUUYECKHUX CBOMCTB MaJIbIX (IIMKJIONPOIIaH, IUKJIOOYTaH) U OOBIUYHBIX
(LMKJIONEHTAaH, HUKJIOTeKCaH) MKIoanKkaHoB. CriocoObl MONy4YeHUs U TPUMEHEHNE
LU KJIOQJIKAHOB.

Anxensl. ['oMmonorudeckuil psj aakeHoB, oOmmas Gpopmysa, HOMEHKIATYPA.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-TUOPH N3
aTOMHBIX opOuTaneil yriepona, 6- U m-cBA3u. CTpyKTypHass U reoMeTpuyecKas
(umc-tpaHc-) uzomepus. Gusnyeckrue cBOKWCTBA AIKEHOB. XMMUYECKUE CBOMCTBA:
peaKkuMy IPUCOCAVHEHMS, 3aMEUICHUS B O-TIOJIOKEHHWE IIPU JBOMHOM CBS3H,
noJInMepu3anuu U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbBIE peakuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ajikagueHoOB (CONPsKEHHBIE, U30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpspkEHHbBIX
nueHoB. CriocoObl OJyYEeHHS M IPUMEHEHHE aJIKaueHOB.

Ankunbl. ['oMonoruueckuii psiji alkKUHOB, o01Ias Gopmylia, HOMEHKIATypa 1
U30MEpHsl. DJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
rudpuan3alus aTOMHBIX opOuTaneidl yriaepoga. @U3NyYeCKHe CBOMCTBA aJKUHOB.
XHAMHUYECKHE CBOMCTBA: PEAKLIUH IPUCOCIUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALINH,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaklMi Ha TPOHWHYIO CBsI3b. CrocoObI MOJYYEHHUs] U PUMEHEHHE
AJIKAHOB.

Apomarnueckue yrieBoJopoabl (apeHsbl). ['omMonmoruyeckuili psifi apeHoB,
oOmras popmysa, HOMEHKIIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJbl OcH30a. DU3NYECKue CBOWCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa OCH30J1a M €TI0 TOMOJIOTOB: PEaKIIMH 3aMEIICHUS B OCH30JIbHOM KOJIBIIE 1
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUUHd NPUCOCIAMHEHUS, OKUCIECHUE TOMOJIOTOB
oenszona. IIpeacraBmeHue 00 OpPUEHTHPYIOIIEM JACHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX pPAIUKaJIOB, KapOOKCUIHHOMH,
TMAPOKCHIIBHOM, aMHUHO- W HHUTPOTPYNIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CriocoObl MOTyYeHUS U
IIPUMEHEHHUE apOMATUYECKUX YIIIEBOJLOPOIOB.

[Ipuponusiii ra3. [lonytasle HEQTIHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yronp U npoAykTsl ero nepepaborku. Crnocods! nepepadoTku HedTu:



NEPETOHKa, KPEKWHT (TEPMHYECKUH, KATATUTUYECKHU), pUDOPMHUHT, MHPOIH3.
[IponykTel nepepaboTKu HEDTH, UX IPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHUE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUIEHUs TaJoreéHa Ha THUAPOKCOTPYIIY, HUTPOTpyNIy, LHAHOTPYMIY,
amuHorpynmy. JleiicTBMe Ha TalIOT€HIIPOW3BOJHBIE BOJHOTO U CIHUPTOBOTO
pactBopa mi€noyu. B3ammopeicTBre OUrajJOr€HAJIKAHOB C MAarHUEM M LIMHKOM.
[Tousarue 0 METAJJIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M HX MPEBPAILCHUMN:
u3yueHue (U3NYECKUX CBOMCTB YIVIEBOJOPOJIOB (PacTBOPUMOCTD), KAYECTBEHHBIX
peakluii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuyMBaHHE OpOMHOM WM
MOJHOM BOJBI, PacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICHCTBUE alETHIICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyXEHUE
yTiiepoja v BOJ0OPOia B OPraHMYECKHUX BEIIECTBAX, MOJydeHUE ITUIICHA U U3YUEHUE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Koyutekiuamu «Hedte» u «Yromawy», ¢ oOpasinamu
MJIacTMacC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHHE MOJIEKYJ YTJEBOJIOPOJIOB U
rajOreHNPOU3BOJIHBIX YTIIEBOIOPO/IOB.

Kuciaopoacoaep:xanue oprannyecKue coelMHeHUsl.

[IpenenvHuble ogHOaTOMHBIE cnupThl. CTpoeHUE MOJIEKYJ (Ha MpuMepe
METaHOJIa W 3TaHojia). ['oMosiormueckuil psan, obmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  Kkiaccupukanus. Duznueckue CBONUCTBA  MPEJETbHBIX
OJIHOATOMHBIX CIHUPTOB. BomoOpoaHBIE CBS3UM MEXKIYy MOJIEKYJIaMH CIHUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIUU 3aMEIICHUs, JIeTUJpaTallui, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMH W  HEOPraHUYECKUMH  KUCIOTaMHU.
KauecTtBeHHas peakius Ha OHOATOMHBIEC CIIUPTHI. JIeHCTBUE ATAaHOJA U METAHOJA
Ha opranu3M uyesnoBeka. CrocoObl MOJTy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢pupbl, HOMeHKTIaTypa U m3oMmepusa. OCOOEHHOCTH (HU3UIECKUX U
XUMHYECKUX CBOKCTB.

MHoOroaToMHbI€ CHUPTHI — STWICHIIUKOIb W TiHIepuH. Dusnmyeckue u
XUMUYECKUE CBOMCTBA: peaKIMK 3aMEIECHUsI, B3AUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKkilisi HA MHOITOATOMHbBIE CIIUPTHI.
[IpencraBieHue o MexaHU3Me peakinii HyKiIeoPpHIbHOTO 3aMmenieHus. JleiicTBue Ha
opranusm denoBeka. CriocoObl MOTy4YeHUs: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYMNIBI H
O6enzonpHOrO simpa. dusmyeckue cBoicTBa (heHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KadecTBennbie peaknuu Ha (eHon. ToxcuyHOCTh (PeHoma.
Crioco6bl mostyyeHust u npuMeHeHue gpenona. erondopmanbaeruaHas cMoIa.

KapGonunbHbie cOeIMHEHUS — aJIbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW TpyImIibl. ['OMosiorndeckue psibl ambJeruoB U KETOHOB, OOIas
dbopmyna, u3zomepuss U HOMEHKiIarypa. PuU3nyecKue CBOMCTBA albJETHIOB U
KETOHOB. XMIMHUYECKHE CBOWCTBA AJIbJAECTH/IOB U KETOHOB: PEAKIINU MPUCOCTUHEHUSI.
OxucneHrue anpJerujoB, KadeCTBEHHbIE peakiuu Ha anbaeruibl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHUE AJIBJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeebHbIe KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIatypa. Pusnueckue cBOcTBa
OJIHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNKU, PEAKIUU C YYaCTHUEM YIIJIEBOJOPOJIHOTO pajuKana.
Oco0eHHOCTH CBOWCTB MYypaBbUHOM KUCHIOTHL. [loHSTHE O MNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTU CBOMCTB HEMPENENIbHBIX U apOMAaTHUUYECKUX KapOOHOBBIX KHCJOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IE8AS,
JIUHONIeH08as KUCIO0Thl. CrIoCOOBI MOTYyUYEHHS U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuid psa, obmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE U XWMHUYECKUE CBOWCTBA: THAPOIW3 B KHUCIOW U
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckue 1 XUMUUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 11esnoyHon cpene. OCoOOEHHOCTH CBOWMCTB KUPOB, COAEPKALIUX OCTATKU
HETpeETbHBIX XKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mas xapakTepucTtuka yrieBojioB. Knaccudukainus yrieBoaoB (MOHO-, qu-
U monucaxapunbl). MoHOcaxapuabpl: TIIOKO3a, (QpPYyKTO3a, TalakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaXOXkjaAeHHE B mpupoge. DorocuHTes.
XHUMUYECKHAE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHOMN
TPy, CIHPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHUE B KU3HEJEATEILHOCTH OpraHu3mMa. J(ucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccranapiuBaroiirie 1 HEBOCCTaHABIMBAIOLIUE Aucaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B npupone u npumeHenue. [loaucaxapuasl: kpaxmall,
JIMKOTeH W 1nenono3a. CTpoeHre MaKpOMOJEKYyJl Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MYECKHE CBOWCTBA KpaxMmaja M UEJUIRJIO3bl. XHMHUYECKUE
CBOMCTBa Kpaxmaja: THJpOJIh3, KaueCTBEHHAs peaKUus C HOJO0M. XHUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THIPOJIN3, TOoydeHrne 3(pupoB 1meintonao3sl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEIIECTB M HX MPEBPAICHUIN:
pPacTBOPUMOCTh PA3JIUYHBIX CIIUPTOB B BOJI€, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIOBOIO CIMPTA B AJIbJIETHU]I HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ASTUJIOBOIO CHUPTA JAUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJbAETUlbl (C TUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapokcumaom meau(Il)), peakius riautepruHa ¢ THAPOKCHIOM
menu(Il), xumudeckrue CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICUCTBHE
pacTBopa riaoko3sl ¢ ruapokcuaom menu(ll), B3aumoieiicTBie Kkpaxmaia ¢ HOJ0M,
pelIeHre JKCIEepUMEHTAJIbHBIX 3a1ad 1o TemaM «CrnupTel U (DEeHOIBDY,
«Kap6onoBbie KuciaoTbl. CI0KHbBIE 23PUPHI».

A3oTcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMUHBI — OpraHMYecKUe MPOU3BOAHBIE aMMuaka. Knaccudukanus amMuHOB:
anudaTuyeckue M apoMaTHYeCcKue; IMEepBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moiekyn, obmas (popmyia, uzoMepus, HOMEHKIATypa U (U3HUECKHUe
cBOMCTBa. XMMHUYECKOE CBOWCTBA anu(aTUUECKMX aMHUHOB: OCHOBHbBIE CBOICTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHCIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWINH — IPEACTABUTENIb aMUHOB apOMATHYECKOT0 psiaa. CTpoeHre aHUINHA.
B3auMHoe BiuAHHME Tpynm aroMoOB B MoJsiekyle aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiWHA. KauecTBeHHble peakuuu Ha aHWwiMH. CriocoObl
NOJIyYEHHUs] M NpUMEHEeHHe anudarnueckux aMuHOB. lloinydyeHue aHwIMHA W3
HUTPOOEH3071a.

AmuHOKHCI0TE. HoMeHKknaTypa u uzomepus. OTaeabHbBIE IPEACTABUTENH Ol
AMUHOKHUCJIOT: TJWLOHWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHHOKHCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT KaKk aM(OTEpHBIX OpPraHUYeCKHX
COCIMHEHMI, peakiusl TMOJIMKOHACHCAlMK, OOpa30BaHWE NENTHUIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U TUAPOJINA3 ENTUIOB.

benku kak mpuponnsie monumepbl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBOHCTBa OEJIKOB: THAPOJIN3, JACHATypaius,
KauyeCTBEHHbIE PEAaKLIUH Ha OEJIKH.

DKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUsS BEHIECTB M HUX MPEBpAlICHUIN:
pacTBopeHHEe OETKOB B BOJE, JCHATyparus OEIKOB IMPU HArpeBaHWH, IBETHHIC
peaknuu Ha OCJIKM, peIIeHWe OKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaM
«A30TcoaepKaniue opraHnuecKue coeIMHeHus» U «Pacrio3HaBaHue opraHnueCcKux
COCIUHEHUI».

BricokomoJiekyJIsIpHbIEe COeIUHECHUS.

OCHOBHbBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNN, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAITHSI.

[Tonumepnbie Matepuanbl. Ilmactmaccbl (TONMATUIIEH, MOJHUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOI, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJMdTUIICHTepePTanar). Y THin3alius 1 nepepaboTka miacTyka.

D1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKH
(OyTamueHOBBIN, XJIOPOIIPEHOBHIN, H30MPEHOBLIN) U CUIIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIIIUE MTOJIMMEPHI, OMOpa3iaraeMole OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUsS BEIIECTB W MX MpPEeBpallCHUM:
O3HAKOMJICHUE ¢ 00pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE OSKCIEPUMEHTAIbHbIX 3amad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnrblie 3amaun.

Haxoxnenue MosekyasipHOil (OpMysbl OPraHMYECKOTO COEIUHEHHUs II0
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISIIMX B €r0 COCTaB, HAX0XKACHUE MOJIEKYJIIPHOM
(bopMyJIbI OPraHMYECKOTr0 COeAMHEHUS 110 Macce (00BEMY) MPOAYKTOB CrOPAHMUS, T10
KOJIMYECTBY BelllecTBa (Macce, 00BbEMY) MPOAYKTOB PEAKIMH W/MIM UCXOIAHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OpMYJibl OPraHMYECKOro BEIIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB MOJIyYEHHS, ONpPEAEICHUE J0JIU
BBIXO/Ia IPOJYKTA PEAKIUU OT TEOPETUYECKH BOZMOMXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXXIpeaMETHBIX CBA3EH MPU U3YUYECHUH OPTraHUYECKOW XUMUU B
10 knacce ocylecTBISETCS Ye€pe3 HCIONb30BaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUN, TaK MW TMOHATUH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBeHHO-HAYYHBIE MOHATHS: SBJICHNE, HAYYHBIA (DaKT, THIOTE3a,
TEOpus, 3aKOH, aHAIMW3, CUHTE3, KiIaccupukanus, HaOIIOACHHE, H3MEPEHUE,
AKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

@dusnka: Marepus, aroM, DJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUUECKH YpPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (DU3MYECKUE BEIUYMHBI, CIWHHIIBI W3MEPEHHsS, CKOPOCTh, DHEPTHS,
Mmacca.

buonorus: kierka, opraHum3M, S3KOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPODHBIA THUI TMUTAHUA, OPOKEHUE,
doTtocuHTe3, npIXaHWe, OETKHU, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
dbepMeHTHI.



I'eorpadusi: mone3nbie HCKOMAEMBbI€, TOTUIHBO.
TexHOonorus: NHUILIEBbIE NPOAYKTHI, OCHOBBI PAlUMOHAIBHOIO ITUTAHUS,
MOIOIIIME CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBHMM ¢ CHCTEMHO-ACSATEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS TNpeaMera «XUMHS» Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHUsl BBIACICHBI CIEAYIONIUME COCTABJISAIONIME: OCO3HAHUE
00YyYalOMIMMHUCA POCCUUCKOM TPaKIaHCKONW MJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPE/ICTICHUIO; HATMYME MOTHUBAITUU K
00y4YeHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJIU4YHe
MIPaBOCO3HAHUS, SKOJIOTMYECKON KYJIBbTYPhI; CIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIHHOM M TMPAKTUUECKON AeATEeITLHOCTU
00yJaromuxcs B Mpoiiecce peaan3ainy 00pa3oBaTeIbHON AeATEIbHOCTH.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIbBITA [MO3HABATEIHLHOM M MPAKTUUECKON AESTETLHOCTU
oOyJarommxcsi B Mpolecce peann3ainuu o0pa3oBaTEIbHON NEATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHMS 00YUYarOITUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIpaB U 00sI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTABICHUS] O COLMAbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITENILHOCTH MPHU CO3/TaHUH YIESOHBIX
MPOEKTOB, PEIICHUHU YUYEOHBIX U O3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPH aHATN3E PA3TUYHBIX BUIOB YICOHOU JIeATEIHLHOCTH,

2) NaTPHOTUYECKOT0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HacCJEIUIO
OTCUYECTBECHHOM XMMUHU;

YBaKCHHS K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M IMPAKTUUICCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yibTaT
JUTNTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPyJda YUYEHBIX U IPAKTHKOB;

MHTEpECa U M03HABaTEIbHBIX MOTHUBOB B ITOJTYYEHUHU U MOCJICAYIOIIEM aHATN3E
uH(OpMaIH O MEePEIOBBIX JOCTIKCHHUSAX COBPEMEHHON OTEYCCTBEHHOM XUMHH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO MMOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE TMOBEJECHHWE M TOCTYNKH CBOUX TOBapHIIEH C
MO3UIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUS TMOCIEACTBUMN
MOCTYIIKOB;

4) popMuUpoOBaHUS KYJbTYPbI 310POBbSI:

NOHUMaHUSl LIEHHOCTEH 310pOoBOro U 0Oe3omacHoro obpasza >KH3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (pu3myeckomy u
MICUXUYECKOMY 310POBBIO;

coOJIIOZICHNs TpaBuyI 0€30MacHOrO OOpallleHHs C BEIIeCTBAaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM EATEIHLHOCTH;

MOHWUMAaHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAJIbHOTO M  KOJUICKTHBHOTO
0€30IMacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUA W HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETCHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKON
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE€3HOH, TBOPYECKOM U JAPYrMX BHAAX
NeATETHLHOCTH,

YCTAaHOBKA HAa AaKTHBHOE YYacTHE B PEIICHHH NPAKTHYSCKUX 3aaad
COI[MAJIbHOM HAIMPaBJIICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPakTUYEeCKOMY M3Yy4EeHHUIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHSI TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYIY, JIOASIM TPyAa U pe3ybTaTaM TPYIOBOU e TeILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIbHOW TpPAaCKTOPUU
oOpasoBanmsi, Oynymielr mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) ’K0JI0rM4eCKOro BOCIIUTAHUSA:

IKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPHUPOJEC KAK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJie;

MOHUMAHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COITUATLHOM CPEeIbI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIOJIb30BAHUS JOCTIDKCHUA XUMHH  JJIs
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOIH30BAHUS;



AKTUBHOTO HENPHUATHS JCUCTBUH, TMPHUHOCIIIMX Bped OKpYKaroUen
OPUPOJIHON cpele, YMEHHs] MPOTHO3WPOBATH HEOIArONpHUSTHBIE SKOJIOTHMYECKUE
NOCJIEICTBUS NPEAIIPUHUMAEMBIX JEHCTBUN U NIPEIOTBPAIATh UX;

HAJIM4YHs PA3BUTOIO KOJIOIMYECKOr0 MBIIUICHHMS], SKOJIOTHYECKON KYJIbTYPBI,
OIbITA NEATEIBbHOCTH 9KOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOU
IOpPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO IPOTUBOCTOATH  HJI€OJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 O0IIECTBEHHO! NPAKTUKH;

NOHUMaHUSl CHEeUUPUKA XUMUU Kak HayKd, OCO3HAaHHS €€ pOoJu B
(OpMHUPOBAaHMHU PALMOHAIBHOIO HAy4YHOT'O MBIIIJICHUS, CO3/1aHUU LIEJIOCTHOTO
IOpPEICTaBICHU 00 OKpYXkarolleM MHpE KaK O €IMHCTBE NMPUPOAbl U UEIOBEKa, B
NO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS;

yOeKAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHU IS  COBPEMEHHOU
UBUJIM3ALMH: B €€ TYMAaHUCTUYECKON HAITPABICHHOCTH U BaKHOM POJIM B CO3[IaHUNU
HOBOM ©0a3bl MaTepHaJbHOW KYJbTYpbl, B PpELIEHUU TII00AJIBHBIX MpoOIeM
YCTOWYHMBOTO Pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOU, MMUIIECBOU U
AKOJIOTMYECKON 0€30MacCHOCTH, B Pa3BUTUM MEIULMHBI, O0ECIIEYEHUU YCIOBHM
YCHEMIHOIO TPY/la U SKOJOTMYECKH KOM(DPOPTHOM KU3HH KaKJI0T0 WieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: T[OHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJIy4aeMble 3HAHUS /I aHadu3a U OOBSCHEHUS SBJICHHIN OKPYKAIOIIEro MUpa U
IPOUCXOMSIINX B HEM U3MEHEHU, YMEHUS JIeJaTh 00OOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C UEbI0 MOTYyUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS JJIs
penieHus: Ipo0JIeM B pealibHbIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEA0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HEMPEephIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pasnuyHbIX chepax mpodeccruoHambHOM
NEeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MerarnpeamMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI TI0 XMMHUHU Ha ypOBHE
CpeIHero o0IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble Uil (GOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYUaIOIIHUXCS
MEXTUCITUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE TOHSATHUS, OTpaKaIOUUe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENH(PHUKY METOJOB ITO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, JHEPTHs, SIBJICHUE,
IPOIIECC, CHCTEeMa, HayYHBI (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCIIeIOBaHNE, HAOTIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJIbHbIe Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obOecrieurBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
TPaMOTHOCTH M COITUAIEHON KOMITETEHIIMN 00yYarOIuXCs,
CIIOCOOHOCTH o0yJaronmxcs UCTIOJb30BaTh OCBOCHHBIC

MEXTUCIMIUTMHAPHBIE, MUPOBO33PCHUCCKHE 3HAHUS M YHUBEPCAJIbHBIC y4eOHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pE3YJIbTAaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMH, KOMMYHHMKATHUBHBIMH U  PETryJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCcAJbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JJOrMYEeCKHUeE AeiiCTBUS:

CaMOCTOSITENIbHO  (popMyMpoBaTh M aKTyalIM3UpOBaTh  MIPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEIU JEATEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HX
JTIOCTUAKEHUSA, COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTH C TOCTABJICHHBIMU LEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICJIITh XapaKTEpHbIE MPU3HAKU TMOHSATUM M yCTAHABIMBATh MX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIKE MOHATHS I OOBSCHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBLIOMpATh OCHOBAaHUS M KPUTEPUU JJId KiIacCU(PUKAIIMKU BEIIECTB M
XUMHYECKUX PEaKIni;

YCTAHABJIMUBATh MPUYUHHO-CIC/ICTBEHHBIE CBSI3M MEXKIY H3y4a€MbIMU
ABJICHUSIMU;

CTPOUTh JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMUU CHUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) AJIEMEHTA, XUMHUUECcKas popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pelIeHUH YUYEOHBIX TMO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJEJbHBIEC MPEACTABICHUS I BBISBICHHS XapaKTEPHBIX ITPU3HAKOB
U3y4aeMbIX BELIECTB U XMMUYECKUX PEAKIIM.

2) 0a3oBbI€e HCCJIeI0BaTEILCKUE 1eHCTBHS:

BJIaJ€Th OCHOBAMU METOJIOB HAYYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHX
peakuuii;

dbopMyIHpOBaTh LENU U 3a/1a41 UCCIIEIOBAHUS, HCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMyJIHMpOBaHHBIE BONPOCHI B KadyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (POPMHUPOBAHUS TUIOTE3bI 1O MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYXICHUIA;

BJIAJETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIETAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
NEeSATEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
MOMCKY METO/IOB PEILIEHUS MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3TUYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX HWHGoOpManuu (Hay4HO-
NOMmyJisipHasi JIUTEparypa XUMHUYECKOTO COJAEp’KaHUs, CIPAaBOYHbIE TMOCOOUS,
pecypebl HTepHETa), aHanM3UpOBaTh MHPOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpEICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

(opMyIHpOBaTh 3aMpPOCHl U NPUMEHSTH PA3NIUYHBIE METOJbI MPU MOUCKE H
orObope wuH(poOpMaMy, HEOOXOAMMOW MJi1 BBINOJHEHUS YYEOHBIX 3aaad
OIPEIETEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUA
uHpopmanyu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MPH PabOTE ¢ XUMUUYECKON
uHpopMaIMeil: MPUMEHATh MEXKIpEeAMETHbIe ((pU3nueckne U MaTeMaTHYECKHE)
3HAaKH U CUMBOJIBI, POpMyIIbl, aOOpeBUATYphl, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJHUYCCKHUE CPEACTBA HATTIAAHOCTH.

KoMMyHMKATHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eiicTBUSI:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMO TEMbI B XOJI€ JUAJIOTa U/UIIH
JTMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIHUPOBATH CBOU MPEJI0KEHUS
OTHOCHTEJIBHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEN pEe3yJIbTATOB IMO3HABATEIbHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMM MPH BBIIOJIHEHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIENOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajn3alu yueOHOTro NpoeKTa, U (pOpMYyJIHPOBATH BBIBOJIbI
N0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COrJACOBAHMS MO3ULUNA B
X0J1e 00CyX AeHUsI 1 OOMEHa MHEHUSIMH.

PerynsiTuBHbIe yHUBepcaJbHbIE YUeOHbIE TeHCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIIATh CBOK ITO3HABATEIbHYIO
NESATENIBHOCTh, ONpeAeisas €€ Lelu W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBaTh MpejaraeMblii aJIrOpuTM JEUCTBUH IpuU
BBINIOJIHEHUH YYEOHBIX M HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ (PeKTUBHBIA C€MOCO0 MX pEelEeHUs C YYETOM IOJYYEHUS HOBBIX 3HAHHHA O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILIECTBIATh CaMOKOHTPOJb JACSATEIbHOCTH HAa OCHOBE caMoOaHajiu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3ybTaThl OCBOEHUS MPOrPAMMBI [0 XUMHUH Ha YIIIyOJIEHHOM
YpOBHE Ha ypOBHE CpEAHET0 001Iero 00pa3oBaHusl BKIIOYAIOT ClIeU(PUIECKUE IS
y4eOHOro npeaMera « XUMHs Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUN 1O
OCBOCHMIO, MHTEPIIPETAIlMU U MPeoOpa30BaHUIO0 3HAHUM, BUIbBI JEATEILHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUM B PA3IMYHBIX YyUeOHBIX
CUTYyallUsIX, a TAK)KE B pPeaJbHBIX KU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX ¢ XuMue. B
OporpaMme MO XHWMHUM TPEIMETHBIE PEe3yJbTaTbl MPEACTaBICHbl [0 ToJaM
U3YYECHHUS.

10 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHUS»
OTPAXKAOT:

c(hOpPMHPOBAHHOCTh TMPEJCTABICHUNA: O MECT€ W 3HAYCHUH OpPraHUYECKON
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAYK M €€ pOJId B 00OECIEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH IPOOJIEM IKOJOTHUECKON, YHEPTeTHICCKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHHU MEIMIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIHH, B oOecreyeHnn palMOHAIBHOTO
IPUPOAOTIOIH30BaHUsI, B (POPMUPOBAHUU MHUPOBO33PEHUS U O0OIIEH KyJIbTYpbI
YeJIOBEKa, a TAKKE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
Y IIPUPOJHOU CPEE;

BJIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHHMM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUYECKHUM 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
obojyiouka aroma, s-, P-, O-aTOMHbIE OpOWTANIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aTroma, THOpuau3anus AaTOMHBIX opOuTanel, HOH, MOJeKya,
BaJIECHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIN 00BEM, YIIepOAHBIN CKeNeT, (yHKIMOHATbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmynbsl (pa3BEpHYThIE, COKpalIEHHbBIE,
CKEJIETHbIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKasi), M30MEpbl, TOMOJOTUYECKHH psAJl, TOMOJIOTH, YIJIEBOJOPOJIHI,
KHCJIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHs, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COEIMHEHHs; TEOpPUHU, 3aKOHBI
(nepuoanueckuit 3axkoH JI. VM. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS
U TIpeBpalleHUs] DSHEPrud IMpU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHUMN; TPEACTABICHUS O
MEXaHMU3Max XUMHUYECKUX pEakluil, TEePMOAMHAMHUUYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHMSI, O B3AUMHOM BIIMSIHUM aTOMOB M T'PYIIIT aTOMOB B
MoJIeKyJlaX (MHIYKTUBHBIA U Me30MepHbIN 3ddexTri, opuentantsl 1 u Il pona);
(haKkTOJIOTMYECKHUE CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U 0OE€30MaCHOM
UCIIOJIb30BAaHUU BAKHEWIIMX OPraHUYECKUX BEIIECTB B OBITY M NPAKTUYECKOMN
NEeATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX TPUHIIMIAX XUMHUYECKOT0 MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, NEPEPadOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHUU: BBISABIATH XapaKTEpPHBbIC NMPU3HAKU TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLINE MOHITHUS MpHU
ONMCAHUU COCTaBAa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

c(hOpMHPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUIECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMMUYECKUX PEAKIMN M PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUUNA  IOCPEICTBOM  COCTABJIEHUS
AJIIEKTPOHHOIO OajlaHca »J3TUX peakUui, peakuuid HOHHOrO OOMEHa MyTEM
COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMN;



M3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BEILIECTB IS WLIFOCTPALUN
UX XUMUYECKOI'O U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMH: yCTAHABIMBAaTh MPHUHAJJICKHOCTh H3YUYEHHBIX
OpPraHMYECKMX BEIIECTB II0 HMX COCTaBy U CTPOCHHUIO K OIPEIEIEHHOMY
KJaccy/Tpynmne COEeIMHEHUHM, JaBaTb UM Ha3BaHHWA IO CHUCTEMaTHYECKOU
Homenkiatype (IUPAC) u npuBonuTh TpUBHAIbHBIE HA3BaHUS IJISI OTICIbHBIX
IPEICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATUJICHTIUKOIb, (eHon, GopManbaerui, aueTanbIerul, aieToH, MypaBbUHAs
KHUCJI0TA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAs, aJIbMUTUHOBAsA KUCJIOTHI,
IJIMIMH, aJlaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, W30IPEH, XJIOPOIPEH,
CTUPOJ U IpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OMNpEAeNIATh BHJ XWMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCJAMHEHHSIX (KOBAJICHTHAs W HWOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opraHnueckux BemiectB A. M. bytiepoBa 111 00bsICHEHUS 3aBUCMOCTH CBOMCTB
BEILECTB OT X COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh COCTAB, CTPOEHUE, (PU3HUECKHUE
U XUMHYECKME CBOWCTBA THIHWYHBIX [MPEICTABUTENEN Pa3JIMUHBIX KJIACCOB
OPraHUYEeCKUX BEILECTB: aJKaHOB, IMKIIOAJIKAHOB, AJIKEHOB, AJIKAJIUCHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbAETH]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAUHEHUH M AMHUHOB,
AMUHOKHUCIIOT,  O€JIKOB, YIJIEBOJOB  (MOHO-, JAM- M  MOJIMCAXapHUAOB),
WUIKOCTPUPOBAaTh ~ TIE€HETUYECKYK)  CBS3b  MEXAY HHMM  YPaBHEHHUSIMU
COOTBETCTBYIOIIIMX XHWMHUYECKHX pPEAKIMM C MCHOJIB30BAHUEM CTPYKTYPHBIX
opmy;

c()OpMHPOBAHHOCTh YMEHHUS TMOATBEPXKJIAaTh HAa KOHKPETHBIX NpHUMEpPax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COETHMHEHUI OT
KpPaTHOCTH M THIA KOBAJIEHTHOMN CBA3M (G- U M-CBS3H), B3aUMHOI'O BIUSHUSA aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIH r'a3, yToJb), CIIOCOOBI €0 MepepadoTKU U MPAKTHIECKOE
IpUMEHEHHUE POAYKTOB epepaboTKu;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMs — HAOJIOIEHUHU, U3MEPEHUH, MOJEIHUPOBAHUH, SKCIIEPUMEHTE
(pea’nbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE ONEPALIUY MBICITUTENBHOM
JESTENIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTH3alUIO,



BBISIBIICHUE MPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — N1 U3YUYEHHUSI CBOMCTB BEUIECTB U
XAMUYECKHUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATHUSIMU WM TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIA
0oJiee OCO3HAHHOTO TOHWUMAaHUS CYIIHOCTH MAaTE€pUaJIbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKON XUMHUH sl OOBSICHEHHS U
IIPOTHO3UPOBAHUS ABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHPOBAHHOCTh YMEHHUM: IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYIJIam
U YpaBHEHUSIM XMMHUUYECKHX PEAKIMil C HCMOJIb30BaHUEM (U3HUYECKUX BEIUYHMH
(Macca, 0OBEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Pacd€Thl MO HAXOXKICHUI0 XHUMHUYECKOH (OpMyIIbl
BEILECTBA 1O M3BECTHBIM MACCOBBIM JOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMII: TPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMUKA  DKOJOTMYECKOM  O€30HaCHOCTU  MOCJIEACTBUSA  OBITOBOH U
IPOU3BOJICTBEHHOM JIEATETbHOCTH YEIOBEKa, CBA3aHHOM ¢ repepaboTKON BEUIECTB,
UCIIOJIb30BaTh MOJIYYEHHBIC 3HAHUS JIJI1 IPUHSATHUSI TPAMOTHBIX pelIeHUu mpolieM
B CUTYallUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUJIAHUPOBATh W TPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (IMOJyYeHHE W U3YYEHHUE CBOMCTB OpPraHHMYECKUX
BEUIECTB, KAYECTBEHHBbIE pPEAKLUHMH YIIEBOJAOPOJAOB pAa3jIMYHbIX KIJIIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIECTB, PEIICHHE JKCIEPUMEHTAIbHBIX
3a/lady MO pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPABUI
0e30macHOro O0OpallleHusT C BEUIECTBAMU M JIA0OPATOPHBIM 000PYJIOBaHUEM,
(GopMynHpoBaTh 1€JIb HUCCIEAOBAHMS, NPEJICTABIATh B pa3IuyHOU (dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

co0JII0aTh MpaBUjIa SKOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAaHEHUS CBOETO 370POBbS, OKPYKAroIIEh
IPUPOJIHON CPEIbl U TOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA >KUBBIE OpPraHU3MBI
ONPENCTEHHBIX OPraHUYECKUX BENIECTB, NOHMMAs cMbIca nokaszareis [I/K;

aHATM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHHUS! OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH II€JICHANIPABICHHBIM TIOUCK
XUMHUYECKON MH(POPMAIINH B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U Y4eOHO-HAyqHAS
JUTEpATypa, CpeicTBa MaccoBoil nHpopmaruu, UHTEpHET U ApyTrHUe), KpUTUIECKU
aHATM3WPOBATh XUMHUUECKYI0 MH(MOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHH C IMOCTABICHHOMN YueOHOM 3a1auei.



TBETCTBHUH C MOCTABJICHHON yueOHO 3a1a4ei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HanmenoBaHue pa3jeioB U TeM (undposrbie)
n/n NMporpamMmblI Bcero Konrpoaeueie | Tpakruteckue o0pa3oBarTejibHbIE
padoThI padoThI pecypen
Pasnes 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
IIpeamer oprannueckoi xuMuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COeTMHCHUN A. M. 8
bytneposa
Hroro mo pazneny 8
Paznen 2. YraeBoaopoabt
91 [IpenenbHbIE YI1€BOAOPOIBI — AJIKAHBI, 5
UKII0ATKAHBI
99 HenpenenbHble yrieBoaopo/Ibl: aJKEHBI, 14 1
aJIKa/IMEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbl) 8
24 [IpuponHbIE HCTOYHUKH YIIIEBOAOPOIOB U UX 4
nepepaboTka
2.5 ["amoreHnpon3BOAHBIE YTIEBOIOPOIOB 4 1
Hroro mo pazneny 35
Pasznen 3. Kuciiopoacoaepxaiue oprannyeckue coeinHeHus
3.1 Cnuptsl. ®enon 11 1




KapOoHHUIIbHBIE COCTUHCHHUS: AJTbJICTUIBI 1
3.2 keToHbl. KapOoHOBBIE KUCITOTHL. CII0XKHBIC 21
a¢upsl. XKXupsr

3.3 VrieBoast 9

Hroro no pazgeny 41

Pa3nen 4. A3orconepxaiye opraHudecKue coeJuHeHUs

4.1 AMuHBI. AMUHOKHCIIOTEL. beku 12

Hroro no pazneny 12

Pa3nea S. BeicokoMoOIeKy IS pHBIE COCAUHEHHU S

5.1 BpICOKOMOIIEKYIISIpHBIE COCIUHEHUS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

[Ipenmer u 3HaYeHUE OPraHUYECKON XMMUH,
MIpe/ICTaBICHUE O MHOI000pa3uu
OpPraHUYeCKUX COCTMHEHUMN

DJEKTPOHHOE CTPOCHUE aTOMa yTiiepoa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHHS ).
BasieHTHBIE BO3MOKHOCTH aToMa yriepo/ia

XUMUYecKas CBSI3b B OpPraHMYECKUX
COoeMHEeHMIX. MeXaHu3MbI 00pa3oBaHuUs
KOBaJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa
CBSI3EH

Teopus ctpoeHust opraHMuecKUX
coequHenuit A. M. bytneposa

Bunsl n3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!. DJIEKTPOHHBIEC AP PEKTHI
B MOJIEKYJIaX OPTraHUYECKUX COCITUHEHUH

[IpencraBnenue o knaccuukauu u
cucremarnyeckas HomeHkiatypa (IUPAC)
OpPraHMYECKUX BEILECTB

Krnaccudukarus peaknuii B OpraHndecKon
XUMUU

CucreMarusauus 1 0000LIEeHUE 3HAHUN 10
TEME




AJKaHBI: TOMOJIOTHUECKUHN PsiJl, 00IIIast
(dbopMyIia, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

10

duznueckre U XUMHUYECKUE CBOMCTBA
AJIKaHOB

11

Haxoxnenue ankanoB B pupojae. CrocoOsl
MOJTyYeHUs ¥ IPUMEHEHUE aJTKaHOB

12

[uxnoankanel: obmas Gopmyia,
HOMEHKJIaTypa M U30MepHsi, 0OCOOCHHOCTH
CTPOCHHS U1 XUMHUYECKUX CBOWMCTB, CIOCOOBI
MIOJTyYCHHS U TIPUMCHEHHUE

13

Pemenue pacuéTHbBIX 3a7a9 Ha ONIpeieTieHNe
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUUECKOTO
BEIIIECTBA I10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOAIIUX B €r0 COCTAB.
CucreMmaTu3aius 1 0000IeHIE 3HAHUI 110
TeMe

14

AJTKEHBI: TOMOJIOTHYECKHA psijI, o0Ias
¢dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CtpyKTypHas ¥ IUC-TPaHC-U30MEPUs
AJIKEHOB

15

dusnueckre 1 XMUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBa

16

Crioco0n1 IIOJIY4YCHUA U IIPUMCHCHUC AJIKCHOB




[Ipaktuueckas padora Ne 1 o Teme

17 "Tlonyuenue >TUICHA U U3yYECHHUE €TO
CBOMCTB"
Pemenne pacu€THBIX 3a71a4 Ha ONpeeeHne

18 MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIIECTBA
AnKanueHsl: conpsikEHHbIE, 30JIMPOBAHHBIE,

19 KyMynupoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOT'O CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIMEHOB

21 CriocoObl oNTyueHHs U MPUMEHEHUE
aJIKaJJMeHOB
AJIKMHBI: TOMOJIOTUYECKUH psf], 0011as

29 dbopmya, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY,
¢u3nyeckue cBOMCTBa

23 XHUMHUUYECKUE CBOKWCTBA QJIKUHOB

24 KadecTBeHHBIE peakIi Ha TPOWHYIO CBSI3b

o5 CriocoObI ONTyYeHHs U IPUMEHEHNE
AJIKUHOB

26 Pemienue 3aad: pacy€Thl 10 ypaBHEHUIO
XUMHUYECKON pEeaKIU

97 CucreMarnzanus 1 00001IeHre 3HaHU 110
TemMe
ApeHbl: TOMOJIOTUYECKUH pAJl, 001as

28 ¢dbopmyna, HOMEHKIATypa. DIEKTPOHHOE U

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI




OeH30J1a ¥ TOJyoua, UX (PU3UUECKUe
CBOMCTBA

XnUMHUYecKrue CBOMCTBA ApPCHOB: pCaKIINH

29
3aMeIIeHus
XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOSAMHCHHUSI, OKUCIICHUE TOMOJIOTOB
OeHzoua

31 OCoOEeHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa
Pemenue pacu€THbIX 3a71a4y Ha ONpeieeHne

32 MOJIEKYJIIPHOH (hOPMYJIBI OPraHUYECKOTO
BEIIIECTBA

33 CriocoObI TToNTyYeHHs U IPUMEHEHUE apEHOB

34 ['enernyeckas cBsI3b MEXIY pPa3InYHBIMU
KJIaccaM# yTIIeBOJIOPOJIOB
PacuéTsl o ypaBHEHUSIM XUMHUYECKUX

35 peakuuii. Cucremarusanus u 06001eHne
3HaHUH 10 TEMeE

36 [Tpupoausriii ras. [lonyTHbIe HePTSIHBIC Ta3bI

37 KamenHslii yroiib v po1yKThl €ro
nepepadoTKu

38 Hedtp 1 ciocoOs! e€ mepepaboTKu.
[IpumeHeHne MPOTyKTOB NiepepaboTKu HedTH

39 ['eneTrueckast CBSA3b MEXTy Pa3TMIHBIMU
KJIaccaM# yIJIeBOJIOPOJIOB
["anoreHonpon3BOIHBIE YTIIEBOIOPO/IOB:

40 ANIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEIICHH

rajJorcHa




41

JlelicTBue 1eno4Yel Ha
rajoreHnpoun3BoiHbie. B3anmoneiictue
IATAI0reHaIKaHOB ¢ MAarHUEM U IIUHKOM

42

CucreMarn3anus 1 0000IIeHre 3HaHU 110
pazneny "YrieBogopoast"

43

KonrponsHas pabora mo reme
"Yrnesogopoasr"

44

[IpenenbHBIE OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHUH psifl, o01tast popmyia,
CTPOCHHE MOJICKYJI, U30MEPHS,
HOMEHKJIaTypa, Kinaccudukarus, Guandeckue
CBOMCTBA

45

XnUMHUYecKrue CBOMCTBA MMpCACIbHBIX
OAHOATOMHBIX CITUPTOB

46

Crioco0bl oJTy4eHus: U IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

47

IIpocTeie 3¢upbl: HOMEHKIIATypa U
U30MepHsi, 0COOEHHOCTH (PU3NUECKUX U
XMMHYECKHUX CBOWCTB

48

MHOroaTroMHbI€ CITUPTHI: STUIICHTIIUKOJIb 1
FJ'II/IIIepI/IH, Hux (1)I/ISI/IIIGCKI/IG U XUMHUYCCKHUC
CBOUCTBA

49

CriocoObl ONTyYeHHs U IPUMEHEHNE
MHOTOaTOMHBIX CITUPTOB

50

@DeHoI: cTpoeHHEe MOJIEKY I, (PU3ndecKue
cBoiicTBa. TOKCHYHOCTH (peHoIIa

51

XUMHYECKHE CBOMCTBA (heHoma

52

CrniocoOblI ontydeHus U npuMeHenue dpeHomna




53

IIpaktuueckas pabora Ne 2. Pemenue
9KCIEPUMEHTANIBHBIX 33/1a4 10 TeME
"Crupthl 1 peHobr"

54

Cucremaruzanusg 1 0000IIIEHE 3HAHUT 110
TEME

55

AJ'IBI[GFI/II[BI M KCTOHBI: 3JICKTPOHHOC
CTpOeHHE KapOOHUIILHON TPYIIIIHL;
TOMOJIOTHUYECKHE PsiJIbI, 001mas Gpopmya,
M30MEpHsi © HOMEHKJIATypa

56

AJNBIETUIBI ¥ KETOHBL: (DH3MYECKUe
CBOWCTBA; PEAKIMU IPUCOCINHEHUS

57

Peakuuu okuciaeHUs U Ka4eCTBEHHEIS
pCaKiuu ajIbJACTUI0B U KCTOHOB

58

Crioco0n1 MOJIYUCHUA aJIbACTUA0OB U KECTOHOB

59

OHOOCHOBHBIC TIPECIbHBIEC KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOEHHUS UX
MOJIEKYJI

60

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pr3nyecKre CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHUCI0Thl. MHOTrOOOpa3sue KapOOHOBBIX
KHUCJIOT

63

Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
IMKapOOHOBBIX, THIPOKCHKAPOOHOBBIX




kucnort. [IpencraButenu BICIINX
KapOOHOBBIX KUCIIOT

64

Ilonsrue o IIPOU3BOAHBIX Kap6OHOBBIX
KHUCJIIOT

65

CriocoObl osTy4eHus: U MpUMEHEHUe
KapOOHOBBIX KHCIIOT

66

CrnosxHbIe 2(hUPBI: TOMOJIOTHUECKUH PSI,
obrrast popmya, ©30MepHsl © HOMEHKIATypa

67

duznyeckre U XUMHUUECKHUE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: 110 YPaBHEHHUIO
XUMHUYECKOM PEaKIuK, Ha ONPEICIICHHE
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BELIECTBA

69

IIpaktuueckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
"Kap6onoBbie kucnotsl. CroxxHbie 3pupsr”

70

XKupsr: ctpoenune, Gpusnueckue u
XMMUYECKHUE CBOUCTBA (THIPOIIN3)

71

Oco0eHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
OCTaTK! HENPEIEIIbHBIX KUPHBIX KACIIOT.
Kups1 B npupone

72

Mpbuta KaK CoJId BBICIITX KapOOHOBBIX
KHCJIOT, UX MoroIree aeiicreue. Ilorsrue o
CUHTeTHYeCKuX Motomux cpeactsax (CMC)

73

I'eneTnueckas CBA3b YIJIeBo4OpO 0B U
KHUCJIopoacoacpKalliuX OpraHu4YCCKuX
BCIIICCTB




Pacuétsl o YPaBHCHUAM XUMHUYCCKHUX

74 .
peaxkuuit

75 Cucremaruzanus 1 00001IeHNe 3HaHUH 110
TemMe
OO6m1ast xapaKTepUCTUKA YTIIEBOJIOB U

76 KJTaCCH(UKAIUS YTIIEBOJOB (MOHO-, IU- U
MOJIMCaXapHUIbl)

77 Monocaxapupl: pu3nyeckre cBoicTBa u
Hax0XJEeHUE B IPUPOJIE

78 [IpumeHeHue TII0K03bI, €€ 3HaUeHUE B
KHU3HENEATETHHOCTH OpraHn3Ma
Jlmcaxapuasl: caxaposa, MajJbTo3a U JIaKTO3a.

79 Haxoxnenue B mpupoje ¥ IpuMeHEeHne
JicaxapuioB
[Tonucaxapuabl: CTpOEHHE MAKPOMOJIEKYI,

80 (u3HUYecCKre 1 XUMUIECKHE CBOHCTRA,
MIpUMEHEHHE

81 [TonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemrenne pacueTHBIX 3a7]a4 Ha ONpeieIeHNe

82 JIOJIM BBIXOJIA MPOIYKTA PEAKIIUK OT
TEOPETUYECKH BO3ZMOKHOTO

83 Cucremaruzanus 1 00001IeHNEe 3HaHUH 110
pazneny
KonTponbHas pabota no teme

84 "Kucnopoacoaepariie opraHu4ecKkme

coenuHeHus"




85

AMUHBI: KJIacCU(PUKALIUS, CTPOCHHE
MOJIEKYJI, oOmmas popmyia, uzoMmepus,
HOMEHKJIaTypa U (PU3HYecKre CBOWCTBA

86

XVMHYeCcKHe CBOMCTBA alln(paTHnIecKuX
aMUHOB

87

AHUIMH: CTpOEHUE aHWJIMHA, 0OCOOEHHOCTHU
XMMHUYECKHUX CBOICTB aHWJINHA

88

CriocoObl osTyyeHHsl U IPUMEHEHUE
anrpaTHIECKUX aMUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MepHs,
¢dbusmdeckue croiictBa. OTAeNbHBIC
MPEICTABUTENMN O-AMUHOKHUCIIOT

90

XHUMHUYECKHE CBONCTBAa aMHHOKHUCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE AaMUHOKHCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

91

benku kak npupoaHbIe MOIUMEPHI;
CTPYKTYpHbI O€JIKOB

92

XUMHAYECKHAE CBOMCTBA OEIIKOB

93

A3soTcoaeprKanye reTepouKINnYeCcKue
COCAUHCHUA. HyKJIeI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOECHUE U OMOJIOrHyecKast pojib

94

IIpaktuueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A30TcozeprKalie OpraHn4ecKue
COEUHEHMS"

95

IIpaktuueckas pabora Ne 5. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 10 TeMe
"Pacnio3HaBaHune OPraHMYECKUX COCTUHEHHIT"




96

KonTponpHas pabota mo Teme
"AzoTconepkalire OpraHn4ecKue
coenuHeHus "

97

OcCHOBHbBIE IOHSTHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUH U
METO/Ibl UX CHUHTE3a —IIOJINMEPU3aLusl U
noJIMKoHAeHcanus. [nactmaccsl.
YTunuzanus u nepepadboTKa MIacTuka

98

BouiokHa: HatypanbHbIE, UCKY CCTBEHHBIE,
cuHretndeckue. [lonumepsl crienuanbHOro
Ha3HAYCHHUS

99

DJIaCcTOMEpBI: HaTypaJbHbIA CHHTETUYECKHE
Kayuyku. Pe3una

100

[IpaxkTrueckas padota Ne 6. Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacmo3HaBanue miacTMacc U BOJIOKOH"

101

WtoroBast KOHTpOJIbHAsA paboTa 3a Kypc 10
KJacca

102

O06o01IeHne U cCUCTEMaTH3alHsI H3YYEHHOTO
MaTepuaia 1o reme "BbICOKOMOIIEKyISIpHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102







