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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUM Ha ypOBHE CpeAHEro oOIero odpa3oBaHMs pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanusi(POIl COO), mnpencraBieHHbIX B DenepaibHOM ToCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHbIC 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTHUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha ypoBHE yriayOnE€HHOIO M3Y4EHMsI 3aHUMAET BaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4gHOro oOpa3zoBaHusi yuammuxcs 10—-11 kmacco. M3ydyeHwe mnpemmera, peaqn3yeMoe B
ycIoBusAX MU (GEepeHIMPOBAHHOTO, MPOPWIBHOTO  OOY4YeHHs, TPHU3BAHO O00OECHEYHUTh
00111€00pa30BaTENIbHYIO U OOLIEKYIbTYPHYIO ITOATOTOBKY BBIITYCKHHUKOB LIKOJIbI, HEOOXOJUMYIO
JUIsL aJanTallMii HUX K OBICTPO MEHSIIOIIMMCS YCJIOBUSIM JKH3HU B COLIMYME, a Takxke s
IPOIOJDKEHUs 00Y4eHUs B OpraHU3aLusaX NpodeccuoHanbHOro o0pa3oBaHus, B KOTOPbIX XUMHUs
ABJIIETCS OJJHOM M3 MPUOPUTETHBIX JTUCIUILINH.

B nporpamMe mno XMMuUM Ha3HadeHHE mpeaMeTa «XHMHA» IOJIy4aeT IOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarammumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, CoAep KaHus, Pe3yJIbTaTOB 00y4YeHUs! U TpeOOBaHUI K YPOBHIO
NOJATOTOBKU BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCSI CJIEIYIOLIME BBINOIHSIEMbIE
IpOrpamMMoil o XuMuM QyHKIHU:

] wHQOPMAIMOHHOMETOAWYECKas, peanu3anus KOTOpPOH oOecreynBaeT  MOJIY4YCHHE
IpPEICTaBICHUs O LIeNsAX, COAEp)KaHuM, oOmel crpareruu oOy4deHHs, BOCHUTAHUS U Pa3BUTUSA
00y4arouuxcs CpeACTBAMHU MIPEIMETA, U3y4YaEMOTr0 B paMKaxX KOHKPETHOTO MPOQHIIs;

[]  opraHu3alMOHHOIUIAHUPYIOMIas, KOTOpas IMpeaycMaTpuUBaeT OMpeleieHHe: MPHUHIIUIIOB
CTPYKTYPUPOBAHUS U TIOCIIE0BATEIIBHOCTA U3YUYECHHS YUeOHOT0 MaTepHalia, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII M OILIEHKH O0Opa30BaTENIbHBIX JOCTIDKEHUM OOydJalomuxcs B paMKax HTOTOBOU
aTTectanuu B (hoopMe €IMHOTO TOCYJapPCTBEHHOTO 9K3aMeHa M0 XUMHUH.

[Iporpamma 11t yriryOJI€HHOTO U3yUYEHUSI XUMUH:

[] ycTaHaBNMBaeT WHBAPHAHTHOE MPEIMETHOE COJAepKaHHe, 00s3aTeNbHOE AN W3Y4YCHHS B
paMKax OTAENbHBIX Tpoduiield, mpeaycMaTpruBaeT pacupeeiieHue U CTPYKTYPHUPOBAHHUE €T T10
KJIaccaM, OCHOBHBIM COJIEPKaTEIbHBIM JIMHUSIM/pa3iesiaM Kypca;

[] naér mpuMepHOe pacmpefeseHHe Y4eOHOro BpPEMEHM, PEKOMEHAYEMOro Uil H3Yy4YeHUs
OTJIEIbHBIX TEM;

[] mpeanaraeT NPUMEPHYIO IOCIENI0BATEIbHOCTh M3Y4YEHHs y4eOHOTro Mmarepuaia ¢ y4€ToM
JIOTHKH MIOCTPOEHUS KypCa, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSA3EH;

[ ma€T METOAMHECKYI0 MHTEPIpPETAIUIo [eNel U 3a/lay W3Y4YeHUs MpeaMeTa Ha yriayOoJIeHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpEJHEro ooiero obpa3oBaHus,
COJIEpXKATEIbHOM  XapaKkTePUCTUKHU  IJIAHUPYEMBIX  pe3yJbTaTOB  OCBOCHHS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIEro 00pa3oBaHus (TUYHOCTHBIX, METAPEIMETHBIX,
MpEeIMETHBIX), a TakXe C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENBHBIX JACHCTBUI
00y4aromerocsi 1o OCBOCHHIO COEPKaHUS MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IpOrpaMMe MO0 XUMHUH MPEIyCMOTPEHA MPEEMCTBEHHOCTh C
o0y4yeHHeM XMMHH Ha YpOBHE OCHOBHOI'O 001Iero o0Opa3oBaHus. 3a MpesienaMu yCTaHOBIEHHON
IPOrpaMMOil MO0 XUMHUH 00sI3aTeNIbHOM (MHBAPUAHTHOM) COCTABIISIIOIIECH COAEpKaHUs y4eOHOTro



npeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BRIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJDKHA ONPEJENATHCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOIO Mpoduis o0ydeHusl.

B cootrBercTtBUM ¢ koHuentyanbHbIMU ToNIokeHUSIMU PI'OC COO o0 Ha3HAYEHUU NPEIMETOB
0a30BOro M yrayoja€HHOTO ypoBHEW B cucTeme auddepeHIIMPOBAaHHOTO OOYYECHHS Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMs XUMHS Ha YPOBHE YIIyOJIEHHOTO HM3y4YEeHHs HANpaBJeH Ha
peaM3alvi0  MPEEMCTBEHHOCTH €  IOCIEAYIOIUM  J3TallOM IOJIYYE€HUS XUMHYECKOIO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLMIUIMH B By3aX M OpraHM3alusax cpeHero npodeccuoHaibHoro oopazoBanus. B 31oil cBs3u
U3Y4YEHUE TIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha pacIlIUpeHUe U
yIiIyOJieHue TEOpPETHMUYECKOW M IPaKTUYECKOW IOJArOTOBKM OOYyYarolUXcs, BbIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydYeHHUs
XMMHYECKOro 00pa3oBaHus B OpraHu3anusix npodeccuonaibsHoro oopasosanus. Hapsny ¢ atum,
B cBere TpeboBanuii @I'OC COO kK TmulaHUpyeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW IPOrpaMMBbl CpeJHEro oOuiero oOpa3oBaHusl M3ydeHUE MHpeaMeTa «XUMHsD)
OPUEHTHPOBAHO TAKXK€E HAa PEIICHUE 33/1a4 BOCIUTAHUS U COI[MAIIBHOTO PA3BUTHS 00yYarOIINUXCS,
Ha (OpPMUPOBAaHUE Y HUX OOIIEMHTEIEKTyalbHbIX YMEHUH, YMEHUHN pallMOHAIN3aLUU Y4eOHOTrO
Tpyna W  OO0OOMEHHBIX CIMOCOOOB  ACATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HaAIpeaIMeTHbIM XapakTep.CoCTaBIAIOMMMU NpeaMeTa «XHUMHUs» Ha YpPOBHE YIIyOJIEHHOTrO
U3YYEHHUs SBISIIOTCS yrayOnéHHble Kypcbl — «Opranumdeckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu onpenenenuu noaxonoB K 0TOOpY M CTPYKTYPHOI OpraHu3anuu
COJIEp’KaHusl TUX KYpCOB B IIPOrpaMMe 10 XUMHUH 332 OCHOBY NpUHATHI nonoxenuss ®I'OC COO
0 pa3In4usIxX 0a30BOro U yriayOoIEHHOIO YPOBHEH U3ydeHUs IPEIMETa.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumusi» U «OOImas ¥ HEOpraHU4ecKass XUMUSD)
COCTaBJIIET COBOKYITHOCTh IMPEIMETHBIX 3HAHUNH M YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
U3Y4YEHUd MpeaMeTa. JTa CUCTEMa 3HAHUM IOJIyd4aeT ONPENCIEHHOE TEOpPEeTHUECKOoe
JIONIOJIHEHUE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibplmIMi  00BEM
¢axTonormueckoro mMarepuana. Tak, Ha yriayOn€HHOM YpOBHE M3YYEHHs mpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTEIBHOI'O YBEIMUYEHHs 0O0bEMa 3HAHUH O XUMHUYECKUX JJIEMEHTax H
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEACTABIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKHU U TePpMOJMHAMUKU. V3yueHne nepuomyeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKask CBSI3b O0OBACHSETCS C
TOYKU 3pEHHs] HEPreTMYECKHX HM3MEHEHHH Npu e€ o0pa3oBaHMM M pa3pylIeHUH, a TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. l3yueHHe THUNOB peakIUil JOIMOJIHAETCS
(dopmMHpoBaHHEM NPEACTAaBICHUN 00 MIEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIU3E PACILUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKO XWUMHHM TpPU PACCMOTPEHUU PEAKIMOHHOU
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHHe BorpocaM 00 3JIeKTPOHHBIX 3¢ dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiuil.

Ocoboe 3HaueHHWE HMMEET TO, YTO Ha COJEpXKaHHE KYpCOB XHMHUHU YIIIyOIEHHOTO YpPOBHS
U3YYEHHUs Ui KJIAcCOB OMNpeAenéHHOro mnpoduis (r1aBHbIM 00pa3soM Ha HMX CTPYKTYpy U
XapakTep JOMOJIHEHUH K o0IIel cucTeMe MpeIMEeTHBIX 3HAaHHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Uil KJIAcCOB XHMHKO-(DH3MUECKOro
npodwis 60ibIIOE 3HaYEHHE OYAYT MMETh 3JIEMEHTHl Y4eOHOro MaTepHalia Mo oOumied XUMUH.
[Ipy u3yyeHum mnpenMera B JAaHHOM Ciy4yae aklEHT OyJeT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAaHEHHUS MacChbl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U IPYTOE.

B To ke BpeMs B colep)kKaHUU NIpeaMeTa JJs KIACCOB XHMMHUKO-OMOJOTHYECKOro mpoduis
OonbIINi yAeabHBIN Bec OyaeT UMeTh OpraHuyeckas XUMus. B 3ToMm ciydae mpenocTaBisercs
BO3MOXXHOCTbH JJis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIETKU Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K MpPHUMEpPY, TaKHE CTPYKTypHbIE



KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. [Ipu sTom
3HaHHA O COCTaBE€ M CBOWMCTBAX IPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CJIy’)KaT OCHOBOM ISl M3yUEHHsI CYITHOCTH HpOoIeccoB (POTOCHHTE3a, JbIXaHus, MUIIeBapeHus.B
wiaHe (OpMHUPOBAHHUSA OCHOB HAyYHOI'O MHUPOBO33PEHHUS, OCBOCHHs OOILIEHAyYHBIX METO/0B
IIO3HAHUS U OIBITa MPAKTUYECKOrO NPUMEHEHHs HAay4YHbIX 3HAHUN H3y4YEHHE NpeaAMeTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IPEIMETHBIX obnactell «EcTecTBEHHO-HayUHBIE TPEAMETHI,
«Matemaruka 1 uH(popMaTHKa» U «PycCKUH SI3bIK U JINTEPATypay.

[Tpu n3yueHnn ydeOHOTO mpeaMeTa «XUMHs» Ha YriayOlE€HHOM ypOBHE TaKke, Kak Ha ypOBHE
OCHOBHOT'O W cpeaHero odmiero oopasoaHus (Ha 0a30BOM ypOBHE), 3a/1aueii MepBOCTEIICHHON
3HAYMMOCTH SIBJISieTCS (OPMHUPOBAHHWE OCHOB HAyKM XHMMHU Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON ICSITEIBHOCTH YEJI0BEKAa U OJHOIO M3 KOMIIOHEHTOB MHUPOBOM
KyJIbTYpbl. PelieHue 3Toi 3ajaun Ha yriyOJIE€HHOM YPOBHE M3YUYEHMS MPEAMETA MPEAIOIaracT
pean3annIo TaKuX LeJeH, Kak:

[]  ¢dopMupoBaHHe NpPEACTABICHUN: O MaTepUAIBHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTU SIBJICHMHM IPHUPOIBI, O MECTE XUMHUU B CUCTEME ECTECTBEHHBIX HAyK U €€
BeJyllell poau B 00ECIIEUEHUH YCTOMYMBOIO Pa3BUTHUSl YEJIOBEUECTBA: B PEIICHUU MpodiieM
9KOJIOTUYECKOH, SHEPreTUUECKON U MUIIEeBON 0€30M1acHOCTH, B Pa3BUTUU MEAMLIMHBL, CO3JaHUU
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB OJHEPrHMM, B OOECHEUYEHHUU pPalMOHAIBHOIO
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeJIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM Cpefe;

[0 OCBOCHHE CHCTEMbl 3HAHHH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABJIAIONICH €CTSCTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX TOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJIEKYJISPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHHS
XUMUYECKUX PEaKIUi, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JIUCIEPCHBIX CHUCTEMax, 00
00IIMX HAYYHBIX MPUHIUINAX XUMHUYECKOTO ITPOU3BOJICTBA;

(] dopmupoBanue y oOydarolUXcsi OCO3HAHHOTO TMOHHWMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KIIFOYEBBIX HACH M MPOOJEM COBPEMEHHOW XUMHH, IS
OOBSICHEHUS! M TIPOTHOZMPOBAHMS SBIECHUN, HWMEIONIUX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHs MPOOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOTrHO3UPOBAHMSI, aHATIU3a U OIIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM M  MPOH3BOJCTBEHHON
JIEATEIIbHOCTH YEJIOBEKA, CBS3aHHOW C XWUMHYECKHM IPOM3BOJCTBOM, HCIOJIB30BAHUEM U
nepepadoTKOM BEIIECTB;

[]  yraoyOiieHue TpeICTaBI€HHM O Hay4yHbBIX METOAAX [O3HAHMs, HEOOXOIUMBIX JUIs
pUOOpETEHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS! XUMUYECKUX SIBIICHUH,
HUMEIOIHUX MECTO B IIPUPOJE, B IPAKTUUECKON NEATEIbHOCTH U MIOBCEIHEBHOW KU3HHU.

B mutane peanuzanuy nepBoOYEpPEAHBIX BOCIUTATEIBHBIX U PA3BUBAIOIINX (PYHKIIHNA IIEIIOCTHON
CHUCTEMBI CpefHero oOIiero oOpa3oBaHMs MPU MU3YYCHHUH MpeaMeTa «XUMHs»HA YTrIyOoJIEHHOM
YPOBHE 0COOYIO aKTyalIbHOCTh MPUOOPETAIOT TaKKUE LENH U 33aJ]a4d, KaK:

(] BocmuTaHue yOeXIAEHHOCTH B IMO3HABAEMOCTH SIBJICHUHN MPHPOJIBI, YBAXKEHHUS K IPOIECCY
TBOPYECTBA B OOJIACTH TEOPETUUYECKUX U MPUKIATHBIX UCCICIOBAaHUI B XUMHH, (POPMUPOBAHHE
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

] Pa3BUTHC MOTHUBAIIUU K O6y‘-ICHI/IIO 1 TI03HAaHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHUTIO Ha OCHOBE YCBOCHHA 06IIIe‘IeJ'IOBe‘IeCKI/IX HCHHOCTefI;

[] pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, (OpPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOILEHUS K CaMOOOPa30BaHMIO M
HEMPEPbIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOHM MpodecCHOHATBbHOW M 00IIeCTBEHHON
NeSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[I0OPOBBIO U TOTPEOHOCTH B 3A0POBOM
o0pa3e )XHU3HU;



[]  ¢dopMupoBaHrme yMEHMI ¥ HaBBIKOB pa3yMHOTO0 MPUPOIOINOIb30BaHUSA, pa3BUTHE
9KOJIOTUYECKOW KYJIBTYPBI, NPHOOPETECHUE OIbITa OOIIECTBEHHO-TIONE3HOW 3KOJIOTHYECKOMN
JIeATETbHOCTH.

OO1iee YnCIIo YacoB, PEKOMEHI0BAaHHBIX /ISl M3yYEHHsI XMMUU Ha yriiyOJieHHOM ypoBHe, — 204
yacoB: B 10 kmacce — 102 wgaca (3 waca B Hememo), B 11 kmacce — 102 gaca (3 yaca B
neneno).COAEP) KAHUE OBYYEHUSA1

10 KJIACC

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUHU

[IpenMeTr M 3HaU€HHE OPraHUYECKON XMMHHU, MPEICTABICHHE O MHOro00pa3uu OpraHHUYeCKHUX
COCIMHECHU.

DNEKTPOHHOE CTPOEHUE aToMa Yriepoja: OCHOBHOE U BO30YXAEHHOE COCTOsIHMS. BajeHTHbIe
BO3MOXKHOCTH aToMa yriepoja. XHUMHUYECKas CBA3b B OPraHMYECKUX COCAMHEHUSX. THIBI
rudpuan3ai aTOMHBIXOpOUTaNel yriaepoaa. MexaHu3Mbl 00pa30BaHUsS KOBAJIEHTHOM CBSI3U
(oOMEeHHBI M JOHOPHO-AKIENTOPHBINA). THIBI MEepeKphIBaHUS aTOMHBIX OpOuTaneidl, 6- U m-
cBs3u. OpuHapHasi, ABOWHas W TpoiHas cBaA3b. CrnocoObl pa3pbiBa CBA3€Hl B MOJEKYIax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKICO(HIe U AIEKTPoduIe.
Teopus ctpoeHus: opraHndeckux coenunenuit A.M. bytnepoBa u coBpeMeHHbIE NPEACTaBICHUS
0 CTPYKTYpPE MOJIEKYJ. 3HAaU€HHE TEOPUHU CTPOCHUSI OPraHUUYECKUX COeMHEHUM. MOIeKyIspHbIe
U CcTpykTypHble ¢opMynbl. CTpyKTypHble (OpPMYINBI pPa3IMYHBIX BHJIOB: pa3BEpPHYTas,
cokpamiéHHasi, ckeineTHas. M3omepus. Buasl u3omepun: CTpYKTypHas, MNPOCTPAHCTBEHHAs.
OnekTpoHHble A(Q¢EeKThl B MOJEKYJIaX OpraHMYecKHX COeIWHEHUH (MHAYKTUBHBIA U
Me30MepHBIi () (HEKThI).

[IpencraBinenne o kiaccupukanuu opraHudeckux BemiecTB. [loHsATHE O (QYHKIMOHATBHON
rpyme. I'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATYpa OpraHUuYeCcKuX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/EIBHBIX MPEICTABUTENCH.

OcobenHoctu U Kiaccu(ukanus opraHuyeckux peakuuil. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC
pEaKIuu B OPTraHUYECKOM XUMHUH.

IKcnepuMeHTAIbHbIE MeTO/Abl U3yYeHH s BelleCTB U UX NMpeBpalleHn i

O3zHakoMJeHHE ¢ 00pa3liaMyu OPraHUYECKUX BEUIECTB U MaTepUalaMUd Ha UX OCHOBE, OMBITHI 1O
MIPEBPAIICHUIO OPTraHMYECKUX BEIIECTB MIPU HAarpeBaHuu (TUIaBlieHHE, OOyTJIMBaHUE U TOPEHUE),
KOHCTPYUPOBAHUE MOJEIIE MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesoaopoasl

Ankanbl. ['oMonoruueckuii psif ankaHoB, oOmias Qopmyna, HOMEHKIaTypa U H30Mepus.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ alIKaHOB, SP3-THOpHUIM3ANNS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Koughopmepwoi. Dusndeckrie CBONCTBA aIKaHOB.

XUMHYECKHE CBOMCTBA alKaHOB: pEaKIMU 3aMEIICHHs, HM30MEpU3allid, JEeTUIPUPOBAHUS,
HUKIU3allii, THPOJN3a, KpeKWHra, ropeHus./Ilpedcmaesienue o Mexawuzme peaxyuil
DPAOUKATIBHO20 3aMeUeHUsL.

Haxoxnenue B npupoae. CriocoOsl monydeHus u npuMeHenue ankaHoB.l[uknoankansl. Obmas
dbopmyra, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHHSI M XUMHUYECKUX CBOMCTB MAaJIbIX
(uMKIonponad, UUKIO00yTaH) HW OOBMYHBIX (IMKJIONEHTAH, IMKJIOTeKCaH) IMKIOATKAHOB.
CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuid psii ajakeHoB, oOmas (opMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ AIKEHOB, SP2-THOpHIM3AIMs aTOMHBIX OpOHTaen
yriaepoaa, o- u n-cBsizu. CTpYKTypHas U reomeTpuyieckast (Iiuc-Tpanc-) nzomepus. Ouzndeckue
CBOWCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKIHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIO’KEHUE TIPU TBOMHOMN CBSI3H, MOJMMEPHU3AIUN U OKUCICHUS. [IpedcmasieHue o mexanusme
peaxyuu snekmpoduivrnoco npucoedunenus. Ilpasuno MapkoBHuKoBa. KauecTBeHHbIE peakiun
Ha IBOHHYIO cBs3b. CIIOCOOBI MOJTy4eHHUsI U IPUMEHEHUE alIKEHOB.

Ankanuensl. Knmaccudukanus ankaaneHoB (CONPsHKEHHbBIC, H30JUPOBAHHBIC, KYMYIUPOBAHHbBLE).
Oco0eHHOCTH DIIEKTPOHHOTO CTPOEHHUS M XMMHUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB, 1,2- U



1,4-npucoenunenue. [lonmumepusanus conpsoKEHHBIX JAueHOB. CrocoObl TMONYyYEeHUS W
IIPUMEHEHHUE AJIKaJIUCHOB.

Anxunbl. ['omonormueckuil psin aikuHOB, oOmas ¢Gopmyrna, HOMEHKJIATypa U H30MEPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-TMOpHAM3ALUs aTOMHBIX
opOutaneit yrinepojga. dusmyeckue CBOMCTBA aNKMHOB. XWMHUYECKHE CBOMCTBA: pPEaKIUU
IIPUCOEAVHEHNS, NUMEPU3aluu U TPUMEpPHU3aluu, OKUCICHUs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peakuuu Ha TPOHHYIO CBA3b. CrocoOb
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTudecKue YriieBogoponabl (apeHsl). ['omMonorudeckuii ps apeHoB, obmas Gopmya,
HOMEHKJIaTypa U U3oMepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH301a.
Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeounenui. PU3NUECKUEe CBOICTBa
apeHoB. XMMHYECKHE CBOMCTBA O€H30J1a U €ro rOMOJIOTOB: PEAKLIUU 3aMELIeHHUs B O€H30JIbHOM
KOJbLIE M YIJIEBOJOPOAHOM paJUKale, PEaKUUHU IPUCOEIAWHEHUS, OKUCIEHHE TOMOJIOTOB
O6eHzona. Ilpeocmaenenue o0  Mmexawuzme — peakyuii  2NeKMPOPUILHO20 — 3AMEUEHUs.
[IpencraBienne 00 OPUEHTHUPYIOIIEM JEHCTBHM 3aMECTUTENCl B OCH30JBHOM KOJIBLIE Ha
OpUMepe aJIKWIBHBIX PAJUKAIOB, KapOOKCUIBHOM, T'MAPOKCUIBHOM, aMMHO- M HUTPOIPYIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB ctHpona. [lommmepusaius crupoda.
CriocoObI nostyyeHust 1 IpUMEHEHHE apOMAaTHUYECKUX YTIEBOAOPOIOB.

[Mpupoanstii ra3. [lonyrHsie HedTsHBIE ra3el. HedTh 1 €€ nmpoucxoxaenne. KameHHbIH yroias u
OpoaykThl ero mnepepabotku. CnocoObl mepepaboTKM He(TH: MNEperoHkKa, KpPEeKUHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuponus. [IpoxykTer nepepaborku HedTH, MX
IPUMEHEHHE B IIPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ODIEKTPOHHOE CTPOCHME TaJOr€HIIPOM3BOAHBIX YIIIEBOAOPOAOB. Peaknuu 3aMenieHus rajaoreHa
Ha  TUIPOKCOTrpPYIILY, HUMpPOZPYnny, yuanozpynny, amunozpynny.JleictBue Ha
TaJIOTEHIIPOU3BOHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa IEnodd. Bzammonelicteue
JUTaJIOTEHAIIKAHOB C MarHueM WM LUHKOM. [lonamue o MemanioopeaHudyeckux COeoOuHeHUsx.
Mcnonb30BaHue raJoOreHIpPOM3BOJHBIX YIJIEBOAOPOAOB B OBbITY, TEXHMKE W IpU CHHTE3e
OpraHMYECKUX BEIIECTB.

IKCNEePUMEHTAJbHbIC METOAbI H3Yy4YCHHUs BEIEeCTB M UX NPeBPALeHHil

N3ydeHue (u3HuecKUx CBOWCTB YIJIEBOJOPOJOB (pacTBOPUMOCTH), KAUECTBEHHBIX pEaKIUi
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/IeHa C aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIiiepofa W BOJOpOJa B OPraHMYECKUX BEIIEeCTBax,
MOJIyYeHUE ATHJIEHA U H3Yy4YEHHE €ro CBOMCTB, O3HaKomJieHHEe c¢ Kosuekuuamu «HedTte» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJI
YTJIEBOJOPOAOB M FaJIOTr€HIIPOU3BOJHBIX YIIEBOAOPOIOB.

Kucaopoacoaep:xamme opranndeckue coeMHEHUS

[IpenenbHble 0qHOATOMHBIE cIUPTHI. CTpoeHHE MOJEKylN (Ha MpUMepe MeTaHoja U ATAHOIA).
['omonornueckuit psana, oOmas ¢opMmyna, H30Mepusi, HOMEHKIAaTypa M KiIacCU(pHUKAIIHSL.
@®uznyeckue CBOICTBA NPEIEIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIAaMH ~ CIIUPTOB. XMMHYECKME CBOMCTBA: pEaKkUMM 3aMELICHMs, Jerujparalud,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHUYECKUMU KucioTtaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HAa OPraHMU3M YeEJIOBEKA.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupsl, HOMeHKNaTypa M u3oMepus. OCOOEHHOCTH (U3MUYECKHMX U XMUMHUYECKHX
CBOMCTB.

MHoOroaTOMHbIE CIUPTHI — STHWICHIVIMKOIb U MHLEpUH. PU3NuecKne U XUMUYECKUE CBOWCTBA!
peakuy 3aMelleHus, B3aUMOJEHCTBUE C OPraHMYeCKUMH U HEOPraHMYECKHUMH KHCIIOTAMU,
KayeCcTBEHHasl peakiisi Ha MHOIOATOMHBIE CHHPTHL. [Ipedcmasnenue o mexawuzme peaxyuil
HyK1eopuibHo2o 3amewjenus. JleictBue Ha opraHu3M denoBeka. CrocoObl TMOMydYeHUs U
IIPUMEHEHHE MHOTOAaTOMHBIX CIIMPTOB.



@®enon. CTpoeHHE MOJEKYNbI, B3aMMHOE BJIHMSHHE THIPOKCOTPYNIIBI U OEH30JBHOTO SIpa.
®dusnveckue cpoiicTBa (peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcmdHOoCcTh ¢eHona. CrocoObl TMOMydeHHs W NpUMEHeHHe (eHoa.
®enonpopManbaeruaHas cMoa.

KapOoHUIbHBIE COETMHEHNS — aJbJETHbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHHILHOU
rpynnbl. ['omonorudeckue psiapl anbIerHJIoB U KETOHOB, oO0mas Qopmyna, uzomepus u
HOMEHKJaTypa. Du3WyYeCKHE CBOWMCTBA ajbJIETrUI0B W KETOHOB. XHMHYECKHE CBOMCTBA
aNbJIETU/IOB M KETOHOB: peaklUuu NpucoenuHeHusi. llpedcmasneHue o mexawuzme peaxyuil
HyKeogunvHo2o npucoeounenusi. OKUCIEHUE aIbJETUAOB, KadeCTBEHHBIC pEaKIMd Ha
anpaeruapl. CrocoObl MOJy4YeHHs] M MPUMEHEHHE ajibJerufioB U KeTOHOB.OJIHOOCHOBHbBIE
npeenbHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJIEKYJ KapOOHOBBIX KHCIIOT.
Hzomepust u HomMeHKIaTypa. Dus3nueckue CBOWCTBA OJHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX
KUCIOT. BoopoiHbie CBSA3M MEXIAy MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUYECKUE CBOICTBA:
KHUCJIOTHBIE CBOWCTBA, peakuus dTepuukanuu, peakuud C Yy4acTUEM YIJIEBOJOPOIHOTO
panukana. OCOOEHHOCTH CBOWCTB MYPaBbHHOM KHCIOTHL. [ToHATHE O IPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CIIOXKHBIX JQUpaxX, aHeUOpUOax, 2ani02eHaHeuopuoax, amuoax, HUMmpuILax.
MHuoroo6pa3ue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHUYECKUX
KapOOHOBBIX KHCJIOT, JUKApOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KHUCIOT. [IpeacraBurenu
BBICHIMX KapOOHOBBIX KHUCIIOT: CTEapUHOBAs, TMaJbMHUTHHOBAs, OJCHHOBAs, JUHOJIEBAS,
JuHOoNIeH06as KUCIOThL. CIIOCOOBI MOJTy4eHUs U IPUMEHEHHEe KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. ['omonormueckuii psa, oOmas ¢opmyna, W30MEpUsT M HOMEHKJIATypa.
Ou3nyecKkue U XUMUYECKHE CBONCTBA: TUIPOJIN3 B KUCION U IIEIOYHON Cpefe.

XKuper. Ctpoenue, ¢u3MUecCKMe W XHUMHYECKHE CBOMCTBA JKMPOB: THAPOJIM3 B KHUCIOW H
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKU HETIPENETbHBIX YKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIHM BBICIIUX KapOOHOBBIX KUCIIOT , UX wMormomee naeictBue. [lonamue o
cunmemuyeckux morowux cpeocmeax (CMC).

OO6mmas xapakTepucTuka yrieBooB. Knaccudukamus yrieBoaoB (MOHO-, TU- U TIOTUCAXaPHIbI).
Momnocaxapuasl: TIOKO3a, (GPYKTO3a, 2anakmosa, puboza, oesoxcupubdosza. Duznueckue
CBOIicTBa M HaxoxzaeHue B mpupojae. Dotocunte3. Onmuyeckas usomepus. Konvuamo-yennas
maymomepus Ha npumepe MOJEeK)Ibl 2NI0KO3bl, npoekyuu Xeyopca, a- u f-anomepsl 210KO3bl.
XUMHUYECKHE CBOMCTBA TJIIOKO3Bl: PEAKLUU C YY4aCTHEM CHHPTOBBIX W aJbJETUAHOHN TIpymil,
COUPTOBOE M MOJOYHOKHCIOe OpoxeHue. [IpumeHeHHe TIIOKO3bI, €€ 3HAYeHUEe B
KHU3HEEATEIPHOCTH ~ opranmsmMa. Jlucaxapuuael:  caxapo3a, MajlbTo3a M JaAKmMo3d.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIME JUcaxapuiabl. [Uaponu3 nucaxapuios.
Haxoxxnenue B mpupone u npumeHenue. Ilonmcaxapuapl: Kpaxmal, TJIMKOTEH M ILIEJUIIOJI03A.
CtpoeHrne MakpoMOJIEKyJl Kpaxmaia, TJIMKOT€Ha M LeJUIoao3bl. Puiznyeckue CBOMCTBA
KpaxMaJia U LeJITI0JI03bl. XMMUYECKHe CBOWCTBA KpaxMalia: IHJIpOJIn3, KaueCTBEHHAas peakLus ¢
nosioM. XUMHYECKHE CBOWMCTBA LEJUIIOJIO3bI: THAPOJU3, IONy4YeHHE 3(PHUPOB LEIUTIOIO03BL.
[TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).

JKCNepuMEeHTabHbIEe MeTOAbI H3yYeHHsI BelleCTB U UX MpeBpalieHunii

PacTBOpUMOCTH pa3iMyHBIX CIIUPTOB B BOJE, B3aMMOJEHCTBHE TaHOJA C HATPHEM, OKHCIICHHE
STUJIOBOTO CIHPTa B albJAETHJ] Ha pacKaJEHHOW MEIHON MPOBOJIOKE, OKHUCIEHHE STUIOBOTO
COHMpTa TUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEpHANIOB), KaueCTBEHHbBIE
peakuu Ha anplerunpl (¢ ruapoxcuaoM auammuHcepebpa(l) m rugpoxcugom meau(Il)),
peakuus riaunepuHa ¢ rugpokcunom Mmeau(ll), xumuyeckue cBOWMCTBa pacTBOpa YKCYCHOU
KHCJIOTBI, B3aMMOJIEHCTBHEpACTBOpa TIIIOKO3bl ¢ rumapokcugom wmeau(ll), B3ammomeiicTBue
KpaxMajla ¢ MOJOM, pEIIEHHE SKCIEPUMEHTAJbHBIX 3ahay 1o TemMaM «CHupTel U (EHOIBI»,
«Kap6onoBbie kucnoTsl. ClioKHBIE YDUPHI.

A30Tcoaepalme OpraHnyecKue coeIMHeHus!

AMUHBI — OpraHUYecKre MPOM3BOAHBIE aMMuaka. Kinaccupukanus aMiuHOB: anudaTrndeckue u
apoMaTU4ecKue; MepBUYHbIC, BTOPHUHBIE U TpeTuuHble. CTpoeHue Mojekyn, oomas dopmyna,



U30MepHsi, HOMEHKIATypa U (U3MYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA aTM(paTUYECKHX
aMUHOB: OCHOBHBIE CBOWCTBA, AQJIKWIMPOBAHHWE, B3aUMOJCHCTBUE IIEPBUYHBIX AaMUHOB C
a30TUCTOM KucinoToi. Conu aaKuiaMMOHUS.

AHUIMH — TPENCTaBUTENIb aMUHOB apoMarhyeckoro pspa. CrpoeHue aHwiuHa. B3aumuoe
BIMSIHAE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KagecTBenHble peakuuyu Ha aHWiIMH. CrnocoObl MOJIydeHHsT M INPUMEHEHHE anu(paTHYeCKUX
amuHOB. [losryuenne aHMIMHA U3 HUTPOOEH301a.

AmuHokucnorel. Homenknarypa u usomepus. OtTnenbHble NPEICTABUTENIN 0O-aMHUHOKHCIIOT:
TJIUIWH, QJIAaHUH, PEeHUNaNIanut, Cepun, 1ymamuHosas Kucioma, ausut, yucmeun. Onmuueckas
usomepus amunoxkuciom: D- u L-amunoxuciomei. dusnueckue CBOWCTBA AMHHOKHCIOT.
XUMHYECKUE CBOMCTBA aMUHOKHCIOT KaK aM(OTEPHBIX OPraHUYECKUX COCIAWHEHHH, peakuus
HOJIMKOHJICHCAllMK, 00pa3oBaHue NENTUAHON cBs3U. buonornyeckoe 3HaueHHUE aMHUHOKHCIIOT.
CuHTe3 ¥ T'MIpOaN3 NENTUIOB.

benku kak npuponHsie nojaumepsl. IlepBuyHas, BTOpuYHAas W TPETUYHAs CTPYKTypa OEJIKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIIN3, IEHATYpAIHs, KAYeCTBEHHBIC PEaKIUU Ha OCJIKH.
Ilonamue 06 azomcodepicawyux 2emepoyuKiIudeckux coeounenusx. Ilupumuounogvie u
nypuHosvle ocHoganus. Hykneunosvie Kuciomol: cocmae, cmpoexue u OU0I02U4eCcKas poo.
IKCNEePUMEHTAJIbHbIC METOAbI H3y4YeHHUsI BEIEeCTB M MX NPeBPaleHUil

PactBopenue 6enkoB B Boje, JAeHaTypauus OENKOB IpPU HarpeBaHUHU, LBETHBIE PEAKIMU Ha
OenKu, pelleHue HKCIEPUMEHTAIBHBIX 3a7ady IO TeMaM «A30TcoleprKalllue OpraHu4ecKue
coenuHeHUs» U «Pacrno3HaBaHue OpraHMYeCKUX COEAUHEHUN.

BbicokoMoIeKyIsIpHBIC COCTUHEHHSA

OcCHOBHBIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMEp, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3alUH, CPEOHSAs MOJIEKyJsapHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUN — IMOJIMMEPHU3alUsl U MOJUKOHICHCALINS.
Ilpeocmaenenue o cmepeopecynapHocmu U HAOMOAEKYJAPHOU CMPYKMype NOAUMEPOS,
3a6UCUMOCTb CEOUCHE NOTUMEPOE OM UX MONEKYIAPHO20 U HAOMONEKYIAPHO20 CMPOEHUSL.
[TonmumepHble Marepuansl. [lmacTMaccsl (MOJMATUIICH, HOJIMIPOIWIEH, MOJIUBUHUIXJIOPU,
MOJIUCTUPOJI, TOJIMMETUIMETAKpUIIAT, OJUKapOOHATHI, HOTUAITUIIEHTepedTanar). Y TUIu3anus u
nepepadoTKa MIaCTHKA.

DOnacToMepbl:  HaTypaJlbHbIl ~ KaydyK,  CHUHTeTHMYecKHe  Kayuyku  (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30NIPEHOBBIN) U cunukonsi. Pe3anna.BonokHa: HaTypanbHble (XJIOMOK, IEPCTh,
mENK), UICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIlPpOH U JIABCaH).
Ionumepuvl cneyuanvHo2o HazHavenus (meghaown, Keenap, 2NEKMPONPOBOOAUUE HOTUMEDDL,
buopasnazaemvie noiuUMepbl).

IKCIEePHMEHTAJbHbIC METOAbI H3y4YCHHUs BEIEeCTB M UX NPeBPaleHHil

O3zHakomieHne ¢ oOpas3lamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC, KaydyKoB,
pellIeHne YKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Pacno3HaBaHUE IJIACTMACC U BOJIOKOH.
Pacyérnble 3a1a4n

HaxoxxneHnne MoNeKyJasipHOM (OpMyNbl OpPraHHYECKOro COEIWHEHHs IO MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHONH (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHUYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB peaKlUU W/WIN UCXOIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOTO BEIECTBA Ha OCHOBE €ro XMMHYECKHUX CBONCTB MJIHM CIIOCOOOB MOJY4YEHHS,
ONpeleJIEHUE AOJIU BbIX0JA IPOAYKTA PEAKIUN OT TEOPETUUYECKH BO3ZMOYKHOTO.
Me:xnpeamerHbie CBA3H

Peanuzanus MeXNnpeaIMETHBIX CBsI3€d NpPH H3Y4eHUM OpraHudeckoil xummu B 10 kimacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTHUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0ue ecTeCTBEHHO-HAyYHbIE MOHATHUSA: SBICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaJINW3, CHHTE3, KlaccupuKauus, HaOIIOJeHHe, HW3MEpEeHue, OKCIEPUMEHT, MOJElb,
MOJIEJTUPOBAHUE.



®dusuka: mMarepus, aroM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJla, DHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYUHBI, €IMHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SHEPTHUsl, Macca.

buonorust: knerka, opraHusM, -5KocucTema, Ouocdepa, MeTaboNMU3M, HACIEICTBEHHOCTH,
aBTOTPOHBIA M TeTepOTPOHBIM THUN MHUTaHUS, OpoxeHHe, (HOTOCHUHTE3, NbIXaHUe, OeiKH,
YTJIEBOJIbI, dKUPbI, HYKJICMHOBbBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIe UCKOMMAEMBIE, TOTLIHUBO.

TexHosorus: MUILEBbIE MNPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IHMTAHMS, MOIOLIUE CPEICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XUMHH

Atom. CocTtaB aTOMHBIX sifep. XUMHUYECKUU 3nemeHT. M3otonsl. KopnyckynsipHo-601H0801
oyanusm, osoucmeeHnas npupooa d1ekmpona. CTPOCHHE SICKTPOHHBIX 00O0JOYEK aTOMOB,
KBAaHTOBbIE 4YHCIA. OHEPreTUYeCKUe YpOBHU M  TOIYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccugukaiius XMMHYECKHX 3JEMEHTOB (S-, p-, d-, f-amementsi).PactipeencHue 3aeKTpOHOB
MOATOMHBIMOPOUTANISIM, HPUHYUN MUHUMYMA OSHepeuu, npunyun Ilayau, npasuno Xynoa.
DNEKTPOHHBIC KOH(DHUTYpAITUU aTOMOB 3JIEMEHTOB IIEPBOTO—YETBEPTOTO NIEPHOIOB B OCHOBHOM U
BO30Y)KAEHHOM COCTOSIHUM, SJCKTPOHHbIE KOHGUTYpalUu HWOHOB. [loHamue 06 3Hepeuu
UOHU3AYUYU, dHEP2UU CPOOCMEBA K INeKMPOHY. DINEKTPOOTPULIATEIBHOCTb.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrtema xumudeckux sneMeHToB .M. Menneneesa.
CBs3p mepuoAnveckoro 3akoHa u llepuoguyeckod CHUCTEMBI XUMHUYECKHUX JJIEMEHTOB C
COBPEMEHHOIN TEOpUEel CTPOEHHUSI ATOMOB. 3AKOHOMEPHOCTU M3MEHEHUsSI CBOMCTB XUMHUYECKHX
AJIEMEHTOB U O00pa3yeMbIX HMMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINaM W TEPHOJAM.
3naueHue nepuoanueckoro 3akona J[.M. Menpaeneena.

XuMuyecKkassi CBs3b. BHIBI XMMHUYECKOW CBS3M: KOBAJIEHTHAs, WOHHAS, METaJUIMYECKasl.
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHEprus
U jyiiHa cBs3u. [lonsipHOCTD, HANIPABIECHHOCTh U HACKIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpatHbie
cBs3u. Bogopoanas cBsizb. MeXMONIEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayusi amomuvixopoumarei. CBsizb
AIIEKTPOHHON CTPYKTYPHI MOJIEKYJ C MX T€OMETPUUECKHM CTPOEHHEM (Ha MpUMepe COeNUHEHUN
AJIEMEHTOB BTOPOTO TIEPHO/IA).

[IpeacraBnenne 0  KOMIUIEKCHBIX  coeauHeHusx. CocTtaB  KOMILJIEKCHOIO  HOHa:
KOMILIEKCO00pa3zoBaTeb, JUrauibl. Koopounayuonnoe uucno. Homenkiamypa KoMnieKCHulX
coeduneHutl. 3HaU€HNE KOMIUIEKCHBIX coeMHEeHUH. [[oHATHE 0 KOOPAMHAIIMOHHONW XUMHH.
BemectBa MOJIEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS. THIBI KPUCTATUYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbIXx cucteMax. VcTuHHBIE pacTBOphI. [Ipedcmasnenue o0 KOLIOUOHBIX
pacmeopax. CrnocoObl BBIpAKEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJS BeEIlIecTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HachlllleHHble W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMoOcTb. Kpucramiaoruaparst.

Knaccudukanuss u HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. |pUBHAJIbHBIC HA3BaHUS
OT/IENIbHBIX MPECTABUTENIEH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XMMHUYECKHMX peaklMid B HEOPraHMYECKOW M OpPraHn4YecKol XMMHHU. 3aKOH
COXpAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsax. TermoBsie 3QPEKTH XUMHUESCKUX peakiuil. TepMoXuMHUYecKue ypaBHEHUSI.
CKOpOCTh XMMHUYECKOW pEaKInu, €€ 3aBUCHMOCTh OT Pa3iM4YHbIX (akTopoB. ['OMOreHHBIE U
reTeporeHHbie peaknuu. Katanns u karaau3aTopesl.

OOpatuMbie U HEOOpaTUMBIE PEAKIMH. XUMHUYECKOe paBHOBecue. Koncmanma xumuuecko2o
pasHosecusi. DakTOphl, BIUSIONMIME HA TOJOKEHHE XHMHUYECKOTO PAaBHOBECHs: TeMIeparypa,
JaBJIEHWE M  KOHIIEHTPAallUM  BELIECTB,  Yy4YacTBYIOIIMX B  peakuuu. [lpuHuun
Jlelllatense.DnekTponuTraeckas auccoruaius. CuibHbIE W CiaOble AMeKTpPoauThl. CTerneHb
muccouuanuu. HMounoe npoussedenue 600vi. Cpega BOAHBIX PacTBOPOB:  KHUCIOTHAs,



HelTpanbHasi, menodyHas. Bogoponnsiii nokasarens (pH) pactBopa. ['maponus coneit. Peaknun
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. CreneHb  okucieHus. OkucauTenb U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BaxkHeiline OKUCIUTENH U
BOCCTAaHOBUTENIU. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIN3 paCTBOPOB M PACIIJIAaBOB BEIIECTB.
JKCcNepUMEHTAIbHbIE METO/IbI U3y4YeHUs BellleCTB U X NMpeBpalleHuil

Pasznoxxenue nepokcuia BOJOpOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIM KPUCTAIIMYECKHX
peIéTOK, MPOBEACHUE PEAKIMil HOHHOTO OOMEHa, OMpe/esIeHuEe CPeIbl PACTBOPOB C MOMOIIBIO
WH/INKAaTOPOB, M3Y4YEHHUE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakuuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus

[Tonoxenue Hemeramios B [lepuonnueckoit cucreme xumuueckux 3yneMeHToB /.M. MenneneeBa
U OCOOCHHOCTH CTPOEHMsSI MX aTOMOB. DHU3MYECKHE CBONHCTBA HEMETAIIOB. AJUIOTpONUS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).

Bopopoa. Ilonydyenue, ¢u3uueckne M XUMHUECKHE CBOMCTBA: pEAKIMH C METaUlaMH H
HEMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ uapunbl. TonnusHvle s1emenmaoi.

[anorensl. Haxoxpenue B mpupone, CHOCOObI TONXy4eHHUs, (U3NYECKHE M XHUMHUYECKHE
cBoiictBa. ['ajoreHoBozoponbl. BaxkHeillmue KUCIOpOACOAEpKAIINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI MOTYYEHHUS TaloreHoB. [I[puMeHeHne rajloreHoB U
UX COSIUHEHUH.

Kucnopon, o30H. JlabopaTopHble U TPOMBILUIEHHBIE CIIOCOOBI IOJIYYEHUS KHCIOpOJa.
Ousnyeckue W XUMHUYECKHE CBOWCTBA W MpPUMEHEHHE Kuciaopoga U o30Ha. Oxcuabl U
HEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoje, CrocoObl MOTy4YeHHs, PU3NUYECKUE U XMMHYECKHE CBOWCTBA.
Cepoogopon, cyasdhunsl. Oxcun cepri(IV), okcun cepsl(VI). CepHucTas u cepHas KHCIOTHI U
ux conud. OcoOeHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpumeHeHue cepbl U €€ CoeTMHEHUH.

A3zoT. Haxoxnenue B mpupoje, CrocoObl MoMydeHHs, (GU3MUecCKue W XUMHUYECKHE CBOMCTBA.
AmMMmuak, HUTpuAbl. OKCHIBI a30Ta. A30THCTast U a30THAs KUCIOTHI U uX coiu. OcoOeHHoCTH
CBOMCTB a30THOI KUCIIOTHI. [IpuMeHeHune a3ota u ero coeIMHEHUNH. A30THbIE YJOOpPEHMUS.
®ocdop. HaxoxxaeHnue B mpupojie, Croco0bl MoTydyeHHs, GU3NIecKue U XUMHUUECKUE CBOMCTRA.
®Dochunsr u pochun. Oxkcuasl pochopa, dbochopnas kucnora u e€ conu. Memagocpoprnasn u
nupogocgopuas kucromwl, gocgopucmas u gocpoprnosamucmasn kuciomol. IlpruMeHeHue
dochopa u ero coenunenuit. DocdopHbie yHOOPEHHS.YTIEPOJ], HAXOXKJICHHUE B TMPHUPOJIC.
AnnorponHele Mojaudukanuu. Puznyeckue M XMMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB,
obpazoBanHbix yraepojnoMm. Okcun yraepona(ll), okcun yrmepona(IV), yronbaas kuciora u eé
COJM. AKTUBUPOBAHHBIN yroib, aocopbyus. @ynnepensvi, epagen, yaiepoonvie HAHOMPYOKU.
[TpriMeHeHre TPOCTHIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €r0 COeAUHEHUH.

Kpemnuuii. Haxoxaenue B npuposie, criocoobl MomyueHus:, pu3nueckue 1 XMMUYECKHe CBOMCTRA.
Okcun kpemuusa(IV), kpemHueBas KuCIOTa, CUIUKAThl. [IpuMeHEeHHWE KpEeMHHS U €ro
coequHeHni. CTEKIO0, ero MoJIy4eHHe, BUABI CTEKIIA.

[Tonoxxenne metamioB B Ilepumonuyeckoil cucteMe XHMMHUYECKUX 3J1€MEHTOB. OcoOeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX O000JIOUEK aTOMOB METANIOB. Pacnpocmpanenue Xumuueckux
NeMeHmMos-Memannos & 3emuol kope. Ob6mue gundeckue cBoiictBa Metaiio. [IpumeHnenue
METaJUIOB B OBITY U TeXHHKE. CIIJIaBbl METAJIIOB.

DIEeKTPOXUMUYECKUN Psi HaNpspKeHU MeTauioB. OOmme crnocoObl MOJYYeHHUS METAIIIOB:
TUAPOMETAJUIYPrHsl, MIMPOMETAIUTYPrus, dJeKTpoMeTaiyprus. [loHaTHE 0 KOPpO3UK METAIIOB.
CniocoObl 3aIIUThI OT KOPPO3HH.

OO6mast xapakrtepuctuka MeTauioB [A-rpynnsl  Ilepuonuueckoil cucTeMbl XMMHYECKHX
aneMeHToB. Hatpuil u kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COETUHEHUI.



O6mas xapakrepuctuka MeTauioB I[IA-rpynmer  [lepuoanyeckoil CHCTEMBl XHUMHYECKHX
9JEMEHTOB. MarHuii ¥ KaJbIMi: TONydeHue, (Qu3nyeckue W XUMHUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqruHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.
ANIOMUHUH: TIONlyuyeHue, (PU3NYECKUe U XHMHUYECKHE CBOMCTBA, NPUMEHEHUE IPOCTOrO
BEIIECTBA M €r0 COSAMHECHUU. AMGPOTEpHBIE CBOWCTBA OKCHAAa W THAPOKCHAA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.

OO0mast xapakTepucTiKa MeTayuioB 1mobounsix noarpymm (b-rpynm) Ilepuomudeckoit cucteMsl
XUMUYECKUX DIIEMEHTOB.

dusnueckue U XUMHUYECKHE CBONCTBA XpoMmMa M €ro coeauHeHuil. OKCUABbl U TUIPOKCHIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE XpoMma.

®u3nyeckue U XMMHYECKHE CBOMCTBA MapraHua M €ro COeJuHEHUH. BaxHenmme coearHeHus
mapranua(ll), mapranna(lV), mapranua(VI) m wmapranna(VII). Ilepmanranar kanus, ero
OKHCIIUTENbHBIE CBOKCTBA.

®dusnueckue U XUMHUECKUE CBOMCTBA XKelie3a U ero coeAnHeHu. OKCUabl, TUAPOKCHUIBI U COIU
xenesa(Il) u xxeneza(Ill). [Tonydyenne u mpuMeHeHUE Kee3a U ero CIJIaBOB.

Pu3nyecKnue U XMMAYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lorydenue u npuMeHeHne Meau
" e€ COeTMHEHNH.

[{uak: momydeHue, QU3NYECKUE M XUMHUYCCKUE CBOHCTBA. AM(DOTEpHBIC CBOWCTBA OKCHIA H
TUAPOKCHAA  LUHKA, THAPOKCOKOMIUIEKCHl — LMHKA. [lpumeHeHne 1MHKA H  €ro
COCTMHCHU . JKCNePUMEeHTAIbHbIE MeTOAbl H3y4YeHHsI BelleCTB U UX NMpeBpalieHuii
W3ydenue o0paslioB HEMETAJIOB, ropeHue cepbl, docdopa, xeiae3a, MarHus B KUCIOPOJIE,
u3ydeHue  Koiekumu — «MeTamel M CIUIaBbI»,  B3aUMOJEHCTBHE  IICJIIOYHBIX U
[IEIOYHO3EMENbHBIX METAJUIOB C BOJOW (BO3MOXKHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB),
B3aUMO/ICHCTBUE LIMHKA U JK€JIe3a C PACTBOPAMHU KUCJIOT M IIEJI0YEH, KaueCTBEHHbBIC PEAKIINK Ha
HEOPraHWYeCKHE AaHHOHBI, KaTUOH BOJOPOJA U KAaTHOHBl METAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHIOB QIIOMUHUS M IIMHKA C pPAacTBOpaMHU KHUCIOT M  WIEJIOYEH, peIIeHue
AKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «I amorensn», «Cepa u e€ coequHeHus», «A30T u docdop
U UX COCMHEHUs», «MeTallyIbl TJIABHBIX MOATPYIIN, «MeTabl MOOOYHBIX MOATPYIII.

XuMHuS U )KU3Hb

Pons xumum B oOecnie4eHMH YCTOMYHMBOTO pa3BUTHUsI 4eloBedecTBa. [loHSATHE O HAYYHBIX
METO/AAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuyHble mnpuHLIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHo’a). [IpoMbliieHHbIe
CHOCOOBbI MOJYYEHHS] METAIOB M CIUIABOB. XUMHYECKOE 3arps3HEHHUE OKpYKAIoIlel cpeibl U
ero nociuencTBus. Ilpobaema nepepabomru omxo006 u nobounvix npoodykmos. Ponb XUMuu B
00ecTeueHnH SHEPTeTHUECKON 0€30MMacHOCTH. [Ipunyunst «3e1EHOU XUMULY.

XumHusi W 300poBbe uyenoBeka. JlekapcTBeHHble cpenacTBa. [lpaBuia  uMCnonb30BaHUA
JIEKapCTBEHHBIX MpemapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XvMHUs THUIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBku. Ponb Xxumuum B obecnedeHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdroMepHble cpeactBa. beitoBas xumus. [lpaBuna 0Ge3omacHOTO
WCITOJIH30BAHUS MPENapaToB OBITOBOW XUMUHU B TIOBCETHEBHON YKU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepPHUAIbI (IIEMEHT, OETOH).

Xumus B CENBCKOM X03siiicTBe. OpraHndecKie 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pUallbl, KpPacKH, CTEKJO, Kepamuka. Mamepuanvl 0is
anekmpoHuxu. Hanomexnonozuu.

Pacuérnble 3amaun

Pacuérbl: Macchl BenecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOTUYECTBA BEIIECTBA)
MPOJYKTOB pPEaKIMH, €CIIM OJHO W3 BELIECTB MMEET MPUMECH, Macchl (00bEMa, KOJIWYEeCTBa
BEILECTBA) MPOJIYKTa PEaKLMK, €CIIU OJHO U3 BEIIECTB JIaHO B BHUJIE PACTBOpPA C ONpPENEIEHHON



MacCOBOM JI0JIEM pacTBOPEHHOIO BEILECTBA, MAaCCOBOM JOIM WM MOJISIPHOM KOHLIEHTpalUu
BEILECTBA B PACTBOPE, TOJIM BBIXOAA MPOAYKTA PEAKIIMN OT TEOPETUUECKH BO3MOXKHOTO.
Me:xknpeameTHble CBSI3H

Peanuzamus MeXNpeaMETHBIX CBS3€H NMPU WM3YyYEHUW OOINEeH M HEOpraHWYecKor Xumuu B 11
KJIACCE OCYILECTBIISETCS YePe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IOHATUH, TaK
Y TIOHATUH, IPUHATHIX B OTJEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC MOHATHUS: SBICHHE, HAy4YHBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHaJIM3, CUHTE3, Kiaccuukaius, NEePUOAUYHOCTb, HAOIIOJECHUE, W3MEPEHHE, SKCIIEPUMEHT,
MO/1€JIb, MOAEINPOBAHHUE.

®dusnka: MaTtepusi, MUKPOMHUDP, MaKpOMHUp, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIbI,
PaIuOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BELIECTBA, UACATbHBINA Ta3, GU3NYECKUE BEIMYMHBI, €AUHUIBI U3MEPEHHUS, CKOPOCTb,
JHEprus, Macca.

buonorus: kinerka, opraHusM, dKocuctema, Ouocdepa, MeTaboIu3M, MaKpO- U MHUKPOIJIEMEHTHI,
OeTKu, KUPBI, YIIIEBO/IbI, HYKJICMHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U
MIOTOK YHEPTUU B SKOCHUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.
TexHonorus:: XUMHUYECKass IPOMBIIUIEHHOCTb, METAUIyprusi, CTPOUTENbHbIE MaTepUabl,

CEIbCKOXO03SMCTBEHHOE IIpOU3BOACTBO, IIHIICBAA IIPOMBINIJICHHOCTD, (bapMaI_[eBTI/I‘IGCKaH
MMPOMBIINIJIICHHOCTD, IIPpOU3BOJACTBO KOCMCTHYCCKHUX Iperaparos, IMPpOU3BOJACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHASA IIPOMBIIINICHHOCTh, HAHOTCXHOJIOTUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

ITpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:
c(OpMUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHUM OPraHMYEeCKOW XHUMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIIEHUU
po0JieM SKOJIOTMYECKOM, IHEPreTUYECKON M MUILEBON OE€30MacCHOCTH, B Pa3BUTHUH MEIULIUHBL,
CO3/IaHMM HOBBIX MaTepHajoB, HOBBIX MCTOYHMKOB HHEPIUH, B OOECIEUEHHH PallMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MIPUPOIHOM Cpee;

BJIQ/ICHUE CUCTEMON XMMHUYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOINOJAralolue MOHITUS —
XMUMHYECKUI DJJIEMEHT, aToM, sApO M JJIEKTpOHHas o0oiouka aroma, S-, P-, d-aToMHbIe
opOuTaNu, OCHOBHOE M BO30YX/IEHHOE COCTOSIHUS aTOMa, TMOpUAM3AIMs aTOMHBIX OpOuTanei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHMCIEHHS, XUMUYECKas
CBSI3b, MOJb, MOJISIPHAs Macca, MOJSPHBIA OOBEM, YIVIEPOJAHBIM CKeNeT, (yHKIHOHAJIbHAs
rpymIa, paaukai, CTpyKTypHbIe GOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpHUs
CTPYKTypHasi U IPOCTPAHCTBEHHAs (FreOMEeTpUYECKas, onmu4eckas), 130Mepbl, TOMOJIOTMYECKUN
psil, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOA- M a30TCOAEpXkAlUe OPraHU4YEeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECIUHEHUS; TEOPHH, 3aKOHbI
(mepuoanyeckuit 3akon (.M. MenneneeBa, TeopHs CTPOSHHMs OpraHMYecKHX BemiecTB A.M.
BbyTnepoBa, 3aKOH COXpaHEHMsI MaccChl BEILECTB, 3aKOH COXPAaHEHUS U MpEBpallleHUs YHEPrHU
OpY  XUMHUYECKMX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  S3BIK  XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)Kalllie B OCHOBE MOHMMAaHUS NMPUYMHHOCTH M CHCTEMHOCTHU
XUMHYECKMX  SIBICGHHMH;  TPEACTABIEHUS O  MEXAaHM3MaX  XUMHYECKMX  PEaKLHi,
TEPMOJMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUsI, O B3aUMHOM BIIUSIHUU
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX (MHAYKTUBHBINA U Me30MEpHBINA 3(h(eKThl, OpueHTaHTHI | 1
Il poma); dakronornueckue CBEAECHHUS O CBOICTBaX, COCTaBe, IMOJyYEHHH M O€30MacHOM
UCIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY W MPAKTUYECKOH AEATENIbHOCTH



YeJoBeKa, OOIIMX HAayYHBIX MPUHIMIAX XUMHYECKOTO MPOM3BOJACTBA (Ha TpUMepe
MIPOM3BOJICTBA METAHOJIA, IepepadbOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTepHbIE NMPU3HAKU MOHATHH, YCTaHABIMBATh MX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTb YMEHUIA:

MCIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIUKY JUISl COCTAaBJIIEHHS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJISITh YPAaBHEHUS XUMHYECKMX pEaKUUN U PACKpPbIBaTh UX CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIMNA ITOCPEACTBOM COCTABIIECHMSI 3JIEKTPOHHOr00aIaHca ITUX PeaKIUid,
peakuuii MOHHOrO oOOMEeHa MYTEM COCTaBJIEHUS UX IOJHBIX U COKPALIEHHBIX HOHHBIX
ypaBHEHUM;

M3rOTaBJIMBATh MOJENIN MOJIEKYJ OPraHMYECKHUX BELECTB JUIsl WILTIOCTPALlMY MX XUMUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW: YyCTAaHABIWBATh HPUHAAJICKHOCTh H3YUYEHHBIX OPraHHYECKUX
BEIIIECTB 110 UX COCTaBYy U CTPOEHUIO K ONpeIeIEHHOMY KJIaCcCy/TpyIile COeUHEHUH, 0agamb UM
Ha3BaHud 1o cucreMatuueckoi HomeHkiarype (IUPAC) u npusooums TpuBuanbHble Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITUJICH, AalleTUWIEH, TOJyOl,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTalIbJerull, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHWJINH, IUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);
c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BUJI XUMUUYECKON CBSA3HM B OPraHUYECKUX COEIMHEHMSX
(xoBaJIeHTHasl U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS NPUMEHAThH MOJ0XKEHUS TEOPUU CTPOEHUS OPTaHUYECKUX BELIECTB
A.M. ByriepoBa 15t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;
c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (PU3NYECKHE U XUMHUYECKUE
CBOICTBA TMINMYHBIX NPEICTaBUTENICH pa3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB: AJIKAHOB,
[IUKJIOQJIKAHOB, AJIKEHOB, aJKa/JHWEHOB, AJIKMHOB, apOMAaTUYECKHX YIJIEBOJIOPOJIOB, CIHPTOB,
albJIETU/IOB, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJIHCAXapua0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMHUPOBAHHOCTh YMEHHUS MOATBEPKAATh Ha KOHKPETHBIX IMPUMEpaxX XapaKTep 3aBUCHUMOCTH
PEAKIIMOHHON CIOCOOHOCTU OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIMA KOBAJIECHTHOM
CBSI3M (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUS @TOMOB U TPYIII aTOMOB B MOJIEKYJIaX;
c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaThb HCTOYHUKHU YIIJIEBOJOPOJHOTO ChIpbs (HEPTSH,
INPUPOJHBIN Ta3, yroip), CIOCOObI €ro NmepepaboTKU M MPAKTHUECKOE NMPUMEHEHHE MPOIAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTH BJIQJICHHSI CUCTEMON 3HAHUI O €CTECTBEHHO-HAYyYHBIX METOAAX IMO3HAHUS —
HaOJI0IeHNH, U3MEPEHNH, MOACTUPOBAHNH, SKCTIEPUMEHTE (PEaTbHOM M MBICIEHHOM) U YMEHUS
MPUMEHSITh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATH OCHOBHBIE ONEpallMi MBICITUTEIbHON NesITeIbHOCTH —
aHAIW3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3allui0, BbISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JIUISl U3yUEHUS CBOMCTB BELECTB M XUMUYECKUX PEAKIIUIL;
c(OpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATHSAMHU U
OpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAayYHBIX MpPEIMETOB Ul  0O0JE€0CO3HAaHHOIO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHIA: MPOBOAUTH PACUETHl 10 XMMUYECKHM (OpPMYNIaM M ypaBHEHUSM
XUMHUYECKMX PEaKIUi ¢ HCHoJb30BaHWEM (M3MUYECKUX BEIWYUH (Macca, O0BbEM Tra3os,
KOJINYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI 11O



HAXOXKJCHUI0O XUMHUYECKON (hOpMYJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMUYECKHUX
3JIEMEHTOB, MMPOAYKTaM CTOPaHHUs, IUIOTHOCTH T'a3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHMI: TPOTHO3UPOBATh, AHAJIM3UPOBATh M OLEHUBATh C TO3ULUHN
9KOJIOTHYECKON Oe30MacHOCTH IOCJIEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOW MAESITEILHOCTU
YeJIOBEeKa, CBS3aHHOW C MepepabdOTKOM BeIIeCTB, HCIOJIb30BAaTh MOJYYCHHBIC 3HAHUS IS
MNPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XUMHUEIH;
c(OPMHPOBAHHOCTh YMEHHIA: CaMOCTOATENbHO IUIAHUPOBATh W TPOBOJAUTh XHUMHUYECKHNA
SKCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIuu
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHne OSKCHEPUMEHTANbHBIX 33/Jad [0 PACIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe3omacHOTo  oOpamieHuss ¢ BEUIeCTBaMH U JIADOPAaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh IENb HCCIEIOBaHUS, IMPEACTABIATh B pazludyHON ¢dopme
pe3yJbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIECHUBATh UX JIOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHU:

coONIIOIaTh TMpaBWJIa AKOJOTMYECKH IIEJIECOO0Pa3HOTO TOBEACHUST B OBITY W TPYIOBOH
JEATEIbHOCTH B LEJSAX COXPaHEHUs CBOETO 3J0pPOBbs, OKPYKAKOIIEH MNPUPOIHON Cpelbl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOIO JIEWCTBHSI HAa JKUBbIE OpPraHU3Mbl OINPEAEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAIM3UPOBATH 11eJeco00pa3HOCTh MPUMEHEHHUS OPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U
B OBITY C TOUKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh ~YME