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HNOACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpamMma mno XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuun B Poccuiickoii ®Penepanum», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
(denepanpHOl 00pa3oBaTeIbHON MporpaMMbl cpenHero oo6mero o6pazoBanus(DOIL
COO), mpencraBneHHbix B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM
crangapre COQO, ¢ yuérom Konnenuu npenoaaBaHus y4eOHOro mpeaMera « XUMHs» B
oOpasoBartenbHbIX opranuzanusx Poccuiickoit deneparuu, peanu3yrOIIMX OCHOBHBIE
oOpa3oBarelibHbIE TIPOTPaMMBbI, U OCHOBHBIX TMOJOXEeHHH «CTpaTrerun pa3BUTHS
Bocriutanusi B Poccuiickoit ®denepanmu Ha mepuon mo 2025 roma» (Pacmopsoxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl HA YPOBHE YIIyOJIEHHOTO M3Y4YeHHUs 3aHUMAaeT Ba)XHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HayYyHOTO oOpa3oBanus ydammxcs 10—11 kmacco. M3ydyenue mpemmera,
peanuzyeMoe B yCJIOBHSX IU(PepeHIInpOBaHHOTO, TPOPUIHLHOTO OOyYEeHHS, TIPU3BAHO
obOecnieunTh 0O0IIE00PA30BATENIbHYI0O M OOMICKYJbTYPHYIO TOATOTOBKY BBIITYCKHHUKOB
ITKOJIbI, HEOOXOUMYIO JIJIsl alanTallui UX K OBICTPO MEHSIIONIUMCS YCIOBUSIM KU3HHU B
COIIMyME, a TaKXe JJIsl MPOJIOJDKCHHsS] OOy4eHHUsS B OpPTaHH3alUsIX MPOQeCcCHOHATBLHOTO
o0pa3oBaHMs, B KOTOPBIX XUMHUS SBJISIETCSI OJTHON W3 MPUOPUTETHBIX TUCIUTLIINH.

B mporpamme mo xumMum Ha3zHaYeHHUE MpPEAMETa «XHUMHS» MOTydaeT MOAPOOHYIO
WHTEPIPETAIMIO B COOTBETCTBUU C OCHOBoOMoararomumu noioxeHusmu @I'oC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIel, COZepKaHUsl, Pe3yJIbTaTOB 00y4eHHs] U TpeOOBaHUN K
YPOBHIO TMOJATOTOBKH BBITYCKHUKOB. CBHUAETENHCTBOM TOMY SIBJISIFOTCS CIIEIYIOIINE
BBITOJIHSIEMbIE TPOTPAMMON MO XUMHUU (DYHKIIMH:

e uH(}OpPMAIMOHHO-METOJMYECKasl,  pealu3alnus  KOTOpoil  obecreunBaeT
MOJTyYeHHUE MPEICTABICHUS O LENsIX, COACPKAHUH, O0IIel cTpaTeruu o0y4yeHus,
BOCIIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU MIpeaMeTa, U3y4aeMoro B
pamMKax KOHKPETHOT'O MPOQuIs;

® OpraHU3alMOHHO-IUIAHUPYIOWIAsi, KOTOpas MpeayCMaTpPUBAET OIpeielieHue:
INPUHIIMIIOB CTPYKTYPUPOBAHUS W TOCJIEA0BATEIbHOCTH HM3YyYEHUS Y4eOHOTO
MaTepuana, KOJMUYEeCTBEHHBIX M KaYECTBEHHBIX €0 XapaKTePUCTHK; MOAXO0I0B K
(GOpMUPOBAaHUIO  COJIEPIKATEIBHOM  OCHOBBI ~ KOHTPOJS U OIICHKHU
00pa30BaTENbHBIX JOCTHKEHUN 00yUYaIOIUXCsl B paMKaxX UTOTOBOM aTTecTaluu
B (hopMe eTMHOT0 TOCYIapCTBEHHOTO SK3aMEHa TI0 XUMUH.

[Iporpamma [1st yriryOJIEHHOTO U3yYE€HUS XUMUU:

® YCTaHABJIMBACT WHBAPUAHTHOE TPEIMETHOE COJIepKaHue, o0s3aTeNbHOe s
U3YYCHUS B paMKax OTICIbHBIX poduiel, mpeaycMaTpuBaeT pacrpeaeicHue u
CTPYKTYpUpOBAaHME €ro MO  KjaccaM, OCHOBHBIM  COJIepKaTelIbHbIM
JUHUSAM/pa3aenaM Kypea;

e 1aéT MPUMEPHOE paclpejeieHue y4eOHOTO BPEMEHH, PEKOMEHIyeMOro s
M3YUYEHUS OTJCIbHBIX TEM;



e MpejJiaraeT MPUMEPHYIO MOCIIEI0BATEIBHOCTDh U3YUCHHS Y4eOHOro MaTepuaa c
y4ETOM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX W MEXMIPEIMETHBIX
CBSI3€H;

e 1aéT METOJMWYECKYI0 MHTEPIpPETAlMIO Ielel U 3a7ad M3y4YeHHs MpeaMeTa Ha
yIIIyOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  oOmiero  oOpa3oBaHMs,  COAEPXKATEIbHOM  XapaKTEpPUCTHKHU
MJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrPaMMBI
cpeaHero oOuiero oopa3zoBaHusl (JIMYHOCTHBIX, METAMPEIMETHBIX, PEIMETHBIX ),
a Takke C YYETOM OCHOBHBIX BHJOB Y4eOHO-TTO3HABATEIBHBIX JACHCTBUIA
oOyuJarolerocs Mo OCBOCHUIO COJEPKaHUS IpeIMeTa.

[To Bcem Ha3BaHHBIM MO3UIMSAM B TMpOorpaMMe MO XHUMHH TPEAyCMOTpEHa
MPEEMCTBEHHOCTh C O0OYYeHHEM XUMHHM Ha YPOBHE OCHOBHOTO 00I1Iero 0Opa3zoBaHus. 3a
npejesiaMi  yCTAaHOBJICHHOM NPOrpaMMoOl MO XHMHUHU 00s3aTeNbHONW (MHBAPUAHTHOM)
COCTaBJISIIONICH COJAEpX aHUs Y4eOHOro mnpeamera «XHUMHS» OCTaETCs BO3MOXXHOCTH
BBIOOpa €ro BapUaTHBHOW COCTABJSIONICH, KOTOpas JOJKHA OMNPEAesIThCA B
COOTBETCTBUHU C HAMPABJICHHEM KOHKPETHOTO MPoQuis 00ydeHusI.

B cootBercTtBUM ¢ kKoHuenTyaiabHbIMH NoJOxkeHUAMU OI'OC COO o Ha3zHaueHUU
npeaMeToB 0a3oBoro W yriayOn€HHOTO ypoBHEH B cucteMe auddepeHIImpoBaHHOTO
oOy4eHHUs Ha YpPOBHE CpPEIHEro OO0IIero o0pa3oBaHMs XUMHUS HA YPOBHE YIUIyOJIEHHOTO
U3y4YEHUs HalpaBjieH Ha peaju3alli0 MPEeeMCTBEHHOCTH C TMOCIEAYIOUUM 3TaroM
MOJTyYEHHUsI XMMHYECKOro o0pa3oBaHusl B paMKaX M3Y4EHHUs CIIELUaIbHBIX €CTECTBEHHO-
HAayYHBIX W XMMHUYECKUX JUCUUIUIMH B BYy3aX U OpraHU3alusix CpEeIHero
npodeccuoHaIbHOTO 00pa3oBaHus. B 3TOH CBs3M H3ydeHHE MpeaMeTa «XUMUS»
OPUEHTUPOBAHO NPEUMYIIECTBEHHO HAa pacUIMpEeHUEe U YIIIyOJIeHHE TEOpPEeTUYECKOW u
IPAKTUYECKOW TMOATOTOBKM OOYyYalOIIMXCs, BBIOPABIIMX OMNpPENEIEHHBIN TPOdUIH
oOydeHHus, B TOM YHCIE C MEPCHEKTUBON MOCIEAYIOMIETO MOJIYYSHHUS] XUMHUYECKOTO
oOpa3oBaHusi B OpraHu3anusix NpodeccuoHalbHOro oOpa3oBaHus. Hapsamy c stum, B
ceere TpeboBannii ®PI'OC COO k mIaHupyeMBbIM pe3yibTaTaM OCBOCHHS (emepaabHOi
o0pa3oBaTeIbHON MPOTpaMMbl CPETHEro oO0IIero o0pa3oBaHWs H3yUEHUE TMpeaMeTa
«XUMHS» OpPUEHTHUPOBAHO TaKXKe Ha pelIeHHEe 3a7ad BOCHHUTAHHUS M COIMAIBHOTO
pa3BuTHs OOydaromuxcs, Ha (GOPMUPOBAHUE Y HHUX OOIIEHHTEIUICKTYaTbHBIX YMEHUH,
YMEHHUI paluoHaIM3aIMK Y4eOHOTO TpyJda M OOOOIIEHHBIX CHOCOOOB NEATEIHHOCTH,
UMEIOIIUX MEKIUCIIUIUIMHAPHBINA, HAIPEIMETHBIN XapakTep.

CocrapnstonumMu  npeaMera  «XUMHs» Ha YpOBHE YIUIYOJNEHHOTO H3YUYEHHS
SABJISIFOTCS yTIyOn€HHbIe Kypchl — «Oprannueckast xumus» u «OO011as 1 HeopraHudecKas
xumusi». [lpu ompeneneHUM TMOAXOIOB K OTOOpPY U CTPYKTYpHOM OpraHU3aiuu
COZIepKaHUsl ATUX KypCOB B IporpamMMe MO XMMHHU 3a OCHOBY HPHUHSTHI IOJOKEHUS
OI'OC COO o paznuumsix 6a30BOT0 U yriryoJ€HHOTO YPOBHEH H3yUeHUs MpeIMeTa.

OcHoBy comepxanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPraHnyecKasi XUMUs» COCTaBJISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUW W yMEHUH,
OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YyUEHHS MpeaMera. JDTa CUCTeMa 3HaAaHUN MoJydyaeT
ONpeNeIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, TO3BOJISIONIEe OCO3HAHHO OCBOUTh



CYILLIECTBEHHO OOJbLIMI 00BEM (paKTOJIOrMUECKOro marepuaina. Tak, Ha YriIyOJI€HHOM
YpPOBHE H3y4yeHHUs IpenMera obOecriedeHa BO3MOKHOCTh 3HAUYUTENBHOTO YBEIMYEHUS
00béMa 3HAHUH O XMMHYECKHX DJIEMEHTAaX M CBOMCTBAX HMX COCIUHEHUM Ha OCHOBE
paciIMpeHus U yriyoJeHus MPeICTaBIEHUN O CTPOCHUHU BEILIECTBA, XUMUUYECKOU CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKaHUS PpEaKlMil, paccMaTpUBAEMbIX C TOYKU 3pPEHUS
XUMHYECKOW KHHETUKM M TEpMOJAMHAMUKH. l3ydyeHue mnepuoanyeckoro 3akoHa U
[leproguueckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TMPEACTABICHUAX O CTPOCHUM aroMa. XHMUYECKas CBS3b
OOBSICHSIETCS C TOYKM 3pPEHUsl DHEPreTHUECKUX H3MEHEHUM npu e€ oOpa3oBaHUU U
paspylleHuy, a TakKe C TOYKU 3peHHs] MeXaHU3MOB e€ oOpazoBaHud. V3ydeHue TUIoOB
peakuii  TOmoJHAEeTCS (POPMUPOBAHMEM TPEACTABICHUNH 00 JIIEKTPOXUMUUYECKHUX
mpoueccax M 3JEKTPOJU3e paciulaBOB W pacTBOpPOB BellecTB. B kypce opranuueckoi
XUMHUH TIPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTHU COEIUHEHMH yaemnsieTcsi ocoboe
BHUMAaHHE BOIpocaM 00 3JEKTPOHHBIX 3¢ @dexTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3Max peaKIIHii.

Oco0oe 3HayeHHe MMEET TO, YTO Ha COJEp’KaHHWE KypCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3Y4YEHUS JI1 KJIacCOB OMpeNel€HHOro mnpoduis (IJIaBHbIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JONOJHEHUM K o0IIel cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEXHbIE TpeaMmeThl. Tak, Hampumep, B COACpXKaHUM MpeAMeTa JUIs KJIacCoB
XUMUKO-(pu3ndeckoro mpoduiis 0oiblioe 3Ha4YeHHEe OyAyT MMETh 3JIEMEHTHl y4eOHOTO
maTepuana rno oomen xumud. [Ipu nzydenun npenMera B JaHHOM CIy4yae akIeHT OyaeT
clenaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHHU U B
(bu3MKe: aTOMHO-MOJEKYJsipHas Teopus (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI
COXpaHEHMsI MacChl U SHEPTUH, 3aKOHBI TEPMOJAUHAMUKH, SJIEKTPOJIN3a, MPEACTABICHUS O
CTPOEHUU BEUIECTB U JIPYToe.

B To xe Bpemsi B colepikaHHMU TpeaMeTra I KJIACCOB XMMHKO-OHMOJIOTHYECKOTO
npoduins OonblIni yaenbHBIA Bec OyneT UMeTh opraHudeckas xumus. B sTom ciyuae
IPEIOCTABIISIETCS] BO3MOXHOCTD Ui 0oJiee 0OCTOATENFHOTO PACCMOTPEHUS XUMHUECKON
OpraHM3alii KIJIETKU KaKk OWOJIOTMYECKOHW CHCTEMbI, B COCTaB KOTOPOM BXOJAT, K
npuUMepy, Takue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMMUIbI, OCNKH, YIJIEBOIbI,
HYKJICHMHOBBIE KHUCIOTHI W JApyrue. I[lpm 3ToM 3HaHHMS O COCTaBe M CBOMCTBax
MpeICTaBUTENIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIY>KaT OCHOBOW st
M3YYEeHHsI CYITHOCTH MPOIIECCOB (DOTOCUHTE3A, JbIXaHMUS, MUIIIEBAPECHHUS.

B mmane ¢opMupoBaHHS ~OCHOB HAyYyHOTO  MHPOBO33PEHHS, OCBOCHUS
oOIIeHayYHBIX METOJIOB TIO3HAHUS M OIbITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAaHUN W3ydyeHue mnpeaMera «XuUMHsI» Ha YrIyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS34X C YUeOHBIMU MpPEIMETaMU, BXOJSIIUMHU B COCTAB MPEIMETHBIX
obnacreit «EcrecTBeHHO-HayuyHBIE TpenMeTh», «MaremaTtuka W uHGOpPMATHKA» U
«PyCCKHUH SA3BIK U JINTEPATYPA.

[Tpu u3yuennn ydeOHOTO npeaMera « XUMHUS» Ha YIIyOJIEHHOM YpPOBHE TakXkKe, KakK
Ha YPOBHE OCHOBHOTO M cpeiHero obmero oOpa3oBanus (Ha 6a30BOM ypoBHE), 3adaycii
MEPBOCTENICHHON 3HAYMMOCTH SIBIAETCS (OPMUPOBAHUE OCHOB HAYKH XUMHUH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW JEATENbHOCTH YeJOBeKa U



OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyNbTYyphl. PelieHue 3Toi 3a1auu Ha YriryOJIEHHOM

YPOBHE U3YUYEHHS IpeaMeTa IpeIoiaraeT pealu3auio TakuxX 1esel, Kak:

dbopMupoBaHuE  MPEJCTABICHHUN: O  MaTEpPUAIbHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUM OPUPOJBI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeayIlel posid B 00ECIIEYCHUU YCTOUUHUBOTO
pPa3BUTHSA YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTHUUECKOM, IHEPreTUUECKOM
W TUIEBOA 0O€30MacHOCTH, B PAa3BUTHH MEIWIHUHBI, CO3JaHUU HOBBIX
MaTepuagoB, HOBBIX HCTOYHHUKOB SHEPIHH, B OOECIEUCHHH PAIMOHAIBHOTO
MIPUPOJIOTIONB30BAHUSA, B (DOPMUPOBAHUU MHUPOBO33PEHUS M OOMLIEH KYJIbTYPHI
YeJIOBEKa, a TaKXKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U PUPOTHOM CPELIE;

OCBOCHHME CHCTEMBI 3HAHMH, JEKaIIUX B OCHOBE XMMHUECKOM COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOUN KapTUHBI MHUpa: PyHIaMEHTAIbHBIX MOHITUHN, 3aKOHOB U
TEOPUN XUMUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHAX — AaTOMHOM, HWOHHO-MOJEKYJSIPHOM, HAJIMOJEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX W  KHHETUYECKMX  3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMHUYECKUX PEAKIMi, O XUMHUYECKOM PaBHOBECHHU, PACTBOPAX M JUCIEPCHBIX
cucreMax, 00 00X HayIHBIX IPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;
dbopmupoBaHue y 00ydyarOImMUXCS OCO3HAHHOTO MOHUMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHYECKUX 3HAHHWU I OOBSCHEHHS KIFOUEBBIX UICH U mpolaeM
COBPEMEHHON XUMHUHU, [JII OOBSICHEHUS M TPOTHO3UPOBAHUSA SIBICHUH,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO PEIICHHS MpodeM,
CBSI3AHHBIX C XUMHEH, MPOTHO3UPOBAHMS, AHAIM3a M OIEHKU C MO3ULIMI
9KOJIOTUYECKOM Oe30MacHOCTH TOCHEICTBUI OBITOBOM M IMPOU3BOJICTBEHHOMN
JEATCIbHOCTA  YEJIOBEKAa, CBSI3aHHOM € XUMHUYECKUM TMPOU3BOJICTBOM,
HCIIOJIb30BAaHUEM M TIEpepabOTKOM BEIECTB;

yriyOJieHne TpeACTaBICHUN O HayYHBIX METOJaX MO3HAHUS, HEOOXOUMBIX IS
npuOOpEeTEeHNs yMEHUW OpPHUEHTHPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMHYECKUX SIBJICHUW, HMEIOIUX MECTO B TMPUPOAC, B MNPAKTHUUECKOH
JICSITEILHOCTH Y MIOBCEHEBHOM JKU3HH.

B muiane peanuzanuu nepBOOYEPETHBIX BOCHUTATENBHBIX M PA3BUBAIOIIUX (DYHKIIUN
IIEJIOCTHOM CHCTEMBI CpeJHero oOmero oOpa3oBaHMs TpPH M3YYCHUU TpeaMeTa
«Xumus» Ha yriayOiaéHHOM ypoBHE 0COOYI0 aKTyalbHOCTh MPUOOPETAIOT TaKue Melu U
3aJlauu, KaK:

BOCITUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN TPHUPOIBI, YBAKCHHS K
IPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETUUCCKUX M MPHUKIIATHBIX MCCIICTOBaHUIN
B XUMHUH, (OPMHUPOBAHHE MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAIlMM K OOYYEGHHIO M TIO3HAHHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CAaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHHS OOIICUETOBEUECKHX
LICHHOCTE;



® pa3BHUTHE II03HABATEIHHBIX HWHTEPECOB, HWHTCIUICKTYAIbHBIX W TBOPYECKHX
crocoOHOCTeN  oOywaromuxcsi, (HOopMUpPOBaAaHME y HHUX CO3HATEIBHOIO
OTHOIIEHUS K caM000pa30BaHUIO M HEMPEPHIBHOMY 0Opa30BaHMIO KaK yCIOBHIO
YCIIEIIHOMN npogeccuoHaIbHOM u 0O0ILIeCTBEHHOM JIEATENBHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3I0OPOBBIO U TMOTPEOHOCTH B 370POBOM
o0Opase XU3HU;

e (opmupoBaHWE YMEHHI M HABBIKOB PA3yMHOTO TIPUPOIOTIONB30BAHNUS, PA3BUTHE
9KOJIOTMUECKOW KYyJIbTYphl, HPUOOpETEHHE OMbITa OOIIECTBEHHO-IIOJIE3HON
3KOJIOTUYECKOU ACSATEIBHOCTH.

OOmiee 4YMCIO YacoB, MPETYCMOTPEHHBIX U HM3YYCHHS XHMUU Ha YTIIyOJICHHOM
ypOBHE cpenHero oomero oopazoBanus, B 10 kimacce cocrabisier 68 yacoB (2 yaca B
HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHU4eCcKOi XMMUH.

[IpenmMer W 3HauYeHHME OpPraHUYECKOW XHMMHH, IPEJCTAaBIEHHE O MHOIroo0paszuu
OPraHUYEeCKUX COCITMHEHUMN.

DNEeKTPOHHOE CTPOECHUE aTOMa YIJIepoJia: OCHOBHOE M BO30YKJIEHHOE COCTOSHUS.
BaneHnTHble BO3MOXKHOCTH aToMa yriepoja. XHMHUYECKas CBs3b B OpPraHMYECKHX
coeuHeHusAX. Tumel TUOpUIM3AaLMM aTOMHBIX oOpOuTanel yriaepoga. MexaHU3MBbI
oOpa3oBaHUsi KOBaJEHTHOW CBsI3W (OOMEHHBIM M JTOHOPHO-AaKIENTOpHbINA). Twumsl
MEepPEKPhIBAHUSI aTOMHBIX OopOuTaniei, 6- U m-cBsi3u. OauHapHas, JABOMHAS W TpoiHas
cBsa3b. CriocoObl pa3phiBa CBsI3eM B MoJIeKyjaxX OpraHmdeckux BemiecTB. llonarue o
CBOOOJIHOM pajuKaje, HyKjaeouie u deKTpodue.

Teopust cTpoeHust opranudeckux coeauHeHuii A.M. ByTiepoBa u cCOBpeMEHHBIE
MPE/ICTABIICHUS O CTPYKType MOJEKYyJ. 3HaueHHE TEOPUH CTPOCHUS OPraHUYECKUX
coenuHeHUN. MounekysipHble W CTPYKTypHble (opmyibl. CTpyKkTypHBIE (HOPMYIIBI
pPa3IMYHBIX BUOB: pa3BEPHyTas, COKpaléHHas, ckeneTHas. M3omepus. Bunbl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE 3(P(PEKTh B MOJIEKYIaX OPraHUYECKUX
COCTMHEHUH (MHAYKTUBHBINA U ME€30MEPHBIN d(h(PEKTHI).

[IpencraBnenne o kiaccupuKaluu OpraHuyeckux BemecTB. [loHsTHE O
¢bynkumoHanpHoM rTpynme. ['omonorus. ['omonormueckue psapl. CucremaTudeckas
HoMeHknatypa opranudeckux coenuHeHudt (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX MPEICTABUTENECH.

Ocobennoct W Kiaccuukamusi oOpraHuyeckux peakiui. OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH B OPraHUYECKON XUMUMU.

OKCIIEpUMEHTAJIbHBIE METOAbl H3yYEHHs] BEIIECTB M MX MPEBpALICHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpPraHMYeCKHX BEUIECTB M MaTepHallaMd Ha MX OCHOBE,
OMBITHl 10 TIPEBPALICHUIO OPraHMYECKUX BEUIECTB NpHU HArpeBaHuM (IUIaBJICHUE,
o0yTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJICTIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonornueckuii psii ajakaHoB, oOmias ¢opMmyia, HOMEHKIATypa H
U30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHOB, Sp -
ruOpuan3aIus aTOMHBIX opOuTaneil yrieposa, 6-cBa3b. Ou3nueckre cBOMCTBA aTKaHOB.

XVWMHYECKME CBOWCTBA  QJKAHOB: PEAKUUU  3aMELIEHUs, H30MEpHU3ALNH,
NETUAPUPOBAHUsS, UMKIW3alM{, NUPOJIU3a, KpekuHra, ropenus. llpencraBinenue o
MEXaHU3Me PEaAKIUI paJuKaJIbHOIO 3aMELICHMS.

Haxoxnenue B npupoae. CriocoObl Moty4eHus 1 NpUMEHEHHE aJKaHOB.

Huknoankanel. OOmas dopmyna, HoMeHKIatypa W wu3omepus. OcoOeHHOCTH
CTPOEHUS M XHMHYECKHX CBOWCTB MalbIX (IHUKJIOMPOIAH, IMHUKJIOOYTaH) U OOBIYHBIX
(UMKJIOTIEHTAH, MHKJIOTeKCaH) NUKIoaNKaHOB. CrocoObl TOMydYeHUsT W TMPUMEHEHUE
LMKJIOAJTKAHOB.



Ankensl. ['oMonormyeckuil psij ajqkeHoB, oOmias ¢dopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AJKEHOB, SP>-TMOPHAU3ALMS
aTOMHBIX opOuTasieil yriaepoja, o- U m-cBsi3u. CTpyKTypHas M reomerpuyeckas (1uc-
TpaHc-) uzomepusi. dusnyeckue CBOWCTBA ATKEHOB. XUMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOEIMHEHUS, 3aMEIICHUS B O-IOJ0KEHUE TPU JIBOMHOM CBSA3M, MOJUMEPHU3ALUUA U
okuciieHus. lIpaBmio MapkoBHukoBa. KauecTBeHHbIE peakUMM Ha JABOMHYIO CBSI3b.
CriocoObl Moy4YeHus ¥ MPUMEHEHUE aJTKEHOB.

Ankanuensl. Kiaccudukaiuss ankaaueHoB (CONpsOKEHHBIC, U30JUPOBAHHEIE,
KymyauposanHvle). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHHUS M XUMHUYECKHUX CBOWCTB
CONPsDKEHHBIX NHEHOB, 1,2- u 1,4-mpucoemunenue. llommmepunsanus conpsKEHHBIX
nueHoB. CriocoObI MOTyYeHUs M IPUMEHEHUE KA TUEHOB.

Anxunbl. ['oMosnorudeckuil psifi adkuHOB, oOmmias ¢opmysia, HOMEHKIATypa |
n30Mepusa. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ] AJKMHOB, Sp-
ruOpuan3anusi aTOMHBIX opoOurtanedt yriepoaa. Pusznueckue CBOWCTBA aJKHUHOB.
XUMHUYECKUE CBOWCTBA: PEAKIMUA TPHUCOCIAUHCHHS, AUMEpPU3AIMA W TPUMEpPHU3AIUU,
okuciieHus1. KHUCIOTHBIE CBOWMCTBA aJKWMHOB, MUMEKOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakiuu Ha TPOMHYHO CBs3b. CHOCOOBI TMOJMYYEHUS U TPUMEHEHUE
AJKUHOB.

ApomaTtudeckue YrieBoaoponbl (apeHsl). ['omomoruueckuii psig apeHOB, oOIias
dbopMya, HOMEHKIATypa U HM30MepHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MoJieKysbl OeH3ona. dusnueckue cBOCTBa apeHOB. XMMHUYECKHE CBOWCTBa OeH3051a U
€ro TOMOJIOTOB: pPEaKIUU 3aMellleHHus B OEH30JIbHOM KOJbLE U YIJIEBOJOPOJHOM
paaukaie, peakiuu IpUCcOeAUHEHHsI, OKUCIIEHnEe ToMoIIoroB OeH3ouna. [IpencraBnenue o0
OpUEHTHUPYIOIIEM JEHCTBUU 3aMecTuTeseil B OEH30JIbHOM KOJIblIE Ha TMpUMepe
NKWIBHBIX PAJMKAIOB, KapOOKCWJIBHOW, THUAPOKCUIBHOM, aMHUHO- W HUTPOTPYIIIIHI,
aTOMOB rayioreHoB. (OCOOCHHOCTHM XHMHUYECKUX CBOWMCTB crtupoia. l[lommumepusarus
ctuposa. CrocoObl MOJyYeHus: U MPUMEHEHHE apOMaTUYECKUX YTIIEBOJOPO/IOB.

[Ipuponubiit ra3. IlomytHeie HedTsHbIe Ta3pl. HedTh m €€ mpoucxoxiacHUE.
Kamennbiii yromp u mpomykTsl ero nepepabotku. CrocoObl mepepaboTku HedTu:
MEpPeroHKa, KPEKUHI (TePMUYECKUN, KaTaTUTUYECKHil), pUGOPMUHT, MHUPOIH3.
[IponyxTsl epepaboTKu HEPTH, UX IPUMEHEHHE B IIPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas cBsI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIE€BOAOPOIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJOr€HIPOU3BOAHBIX  YINIEBOAOPONIOB.  Peakuun
3aMENIeHUs rajoreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIY, UAHOTPYIIY, AMUHOTPYIILY.
JleficTBe Ha TaJIOT€HNPOU3BOAHBIE BOJHOIO M CHUPTOBOIO pacTBOpa IIETOYH.
B3aumopeiictBue  aurajoreHajJkKaHOB ¢ MarsmeM ©W @ IMHKOM. IloHATHE O
METAIITIOOPTAHUYECKUX COEIMHECHUSIX. Hcnonws3oBanue rajoreHIpon3BOIHBIX
YTIEBOJIOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCIEpUMEHTANIbHBIE METO/bl U3YUYEHUsl BEIIECTB U UX MPEBPAILLICHUI: U3yueHUE
(bU3MUECKUX CBOWCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEAKIUI
YIJIEBOAOPOJIOB PA3IMYHBIX KJIAcCOB (0OECIBEYMBAHUE OpPOMHOW WIIM HMOIHOW BOJIBI,
pacTBOpa mepMaHraHata Kajus, B3aUMOJCICTBHUE alleTUJIEHa C aMMHA4YHbIM PacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHApPYKEHUE YIIIepoJa U BOJAOPOAa B OPraHUYECKHIX



BEILECTBAX, [OJIYYEHUE OHTHIEHA M M3yYE€HUE €ro CBOMCTB, O3HAKOMIIEHHUE C
kotekuusmu «Hedpte» n «Yroas», ¢ oOpasnamu mjaacTMacc, Kay4yKOB M PE3UHBL,
MOJIETUPOBAHNE MOJIEKYJI YTJIEBOJIOPOAOB U FAJIOI€HIIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucnopoacoaep:kamme oprannieckue coe{nHEeHUsI.

[IpenenpHbie 01HOATOMHBIE cIUPTHL. CTpOEHUE MOJIEKYJ (Ha MpUMEpe METaHoJa U’
sTaHona). ['omonornueckuid psan, obmas ¢opMmyna, HU30MEpHs, HOMEHKJIAaTypa U
knaccupukanus. DuU3MYecKUe CBOMCTBA MPEAETbHBIX  OAHOATOMHBIX  CIIHUPTOB.
Bopopoaneie cBA3M MEXIy MOJIEKYJIaMH CHHPTOB. XUMHUYECKHE CBOMCTBA: pPEaKUUH
3aMeIlEeHus, JerujpaTalii, OKHUCIECHUs, B3aUMOJEUCTBHE C OpPraHUYECKUMH U
HEOpraHMYeCKUMH KucioTamu. KauecTBeHHass peakuuss Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBue »TaHOJa M MeETaHOJa Ha OpraHu3M uejoBeka. CrnocoObl MOJIy4YyeHUs u
MPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[IpocTteie >¢upsl, HOMeHkIaTypa u wu3zoMepus. OCOOCHHOCTH (PUBMUECKUX U
XUMUYECKUX CBOWCTB.

MHoroaToMHble CHOUPTHI — OSTUJICHTIUKONb M TiulepuH. Pusznueckue u
XMMHYECKHE CBOWCTBA: pEaKlMU 3aMEILIEHHUs, B3aUMOJICHCTBUE C OPraHMYECKUMU U
HEOPraHMYEeCKUMH KHCJIOTaMHU, KauyeCTBEHHAs peaklys Ha MHOIO0ATOMHBIE CIUPTBHI.
[IpencraBnenue o0 MexaHHW3Me peakuuil HykieopuiabHOro 3amenleHus. JlelicTBue Ha
opranusM yenoBeka. CriocoObl MOTy4YeHUs! ¥ TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoun. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIbI U OEH30JBbHOTO
anapa. dusnueckue cpoiicTBa (eHona. OCOOEHHOCTHM XUMHYECKHUX CBOWCTB (peHoJa.
KauectBennble peakuuu Ha ¢(eHosn. TokcuuHocTh (enona. CrnocoObl MOITy4YeHHS U
npumMeHeHue ¢enona. denondopmanbaeruHas cMoa.

KapOoHunbHble COEIUHEHUS — ajlbJAETHbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHON TIpynmbl. l'OoMonoruyeckue psiabl albJeTUAOB U KETOHOB, O0O0Ias
¢dopmyna, u3oMepus U HOMEHKJIaTypa. PuU3nueckue CBOMCTBA albJETUJOB U KETOHOB.
XUMHYECKHE CBOMCTBA albAETUAOB U KETOHOB: PEAaKUMM NpucoennHeHus. OKucieHue
IbJETUOB, KAueCTBEHHbIE peakuuu Ha anbaerugpl. CrnocoObl MOSyuyeHUs U
IIPUMEHEHHE aJbJETU0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ebHbIe KapOOHOBBIE KHUCIOTBL. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJl KapOOHOBBIX KuciOT. M3omepuss u HOMeHKinatypa. Pusndeckue CBOMCTBa
OJHOOCHOBHBIX IpPEJEJIbHBIX KAapOOHOBBIX KHUCIOT. BomgopomHble CBA3M  MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT. XUMHUYECKHME CBOWCTBA: KHUCIOTHbIE CBOMICTBa,
peaknus 3TepuUKAlMM, pEaKIUMM C y4YacTHEM YIJIEeBOJOPOJHOIO  paauKaa.
Oco0GeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHI. [loHsATHE O MPOU3BOIHBIX KapOOHOBBIX
KHUCIIOT — CIIOKHBIX d(upax. MHorooOpasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HENpEeJCeNbHbIX M apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JMKApOOHOBBIX KHCIOT,
THJIPOKCUKApOOHOBBIX ~ KUCHOT. [IpencraBuTenu BBICIIMX ~ KapOOHOBBIX  KHCIIOT:
CT€apUHOBAs, MaJLMUTHHOBAS, OJICUHOBAS, IUHOIE6AS, TUHOIEH08as KACTOThL. CrocOOBI
MOJTyYCHHSI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusle 3¢upsl. ['omomormueckuir psan, obOmas Qopmyna, wu3oMepus u
HOMeHKIarypa. Ousnyeckre ¥ XUMAYECKUE CBOMCTBA: TMAPOJIM3 B KUCIION U IIEJIOYHON
cpeze.



Kupwl. Ctpoenue, ¢u3nUecKue W XUMUYECKHE CBOWCTBA >KUPOB: THUIPOJU3 B
KHCIoM M mienodyHoi cpene. OCOOEHHOCTHM CBOMCTB JKHMPOB, COJIEpPXKAIIMX OCTaTKU
HETPEJENbHBIX KUPHBIX KUCIOT. JKupsl B Ipupoe.

MpI1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ACHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukauust yrieBofoB (MOHO-, M- U
nonucaxapuael).  MoHOcaxapuasl:  TVIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. Puznyeckne CBOMCTBA W HaxoXJIeHUE B mpupoae. DOTOCUHTES.
XUMHYECKHUE CBOMCTBA TJIFOKO3bI: PEAKIMH C yYacTHEM CIUPTOBBIX M albJCTHIHON
IpynI, CIUPTOBOE U MOJOYHOKHCIIOE OpokeHue. [lpuMeHenne rioko3bl, €€ 3HaUeHHE B
KHU3HEACSATEIIbHOCTH opranu3ma. Jlucaxapuiapl: caxapo3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaronue 1 HEBOCCTAHABIMBAIOIIME AMcaxapuabl. ['MIpoau3 aucaxapuios.
Haxoxnenue B mnpupoae u mnpumeHeHue. l[lonmmcaxapuipl: Kpaxmall, TIUKOTEH U
nesutrono3a. CTpoeHne MaKkpoMOJIEKyJl KpaxMmala, INIMKOTeHa U LEeJUTI0NI03bl. Pusndeckue
CBOWCTBA Kpaxmajga MW UEJUII0J03bl. XUMHUYECKHME CBOMCTBA Kpaxmalia: THIPOJIH3,
KauecTBEHHAas peakuusi C HOAOM. XHMHYECKHE CBOMCTBAa UEJUIIONO3bL: THAPOIIU3,
nosiyueHue 3gupoB 1neutrono3bl. IloHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHbIN MIENK).

OKCIepUMEHTANIbHBIE METObl H3YyUYCHUs] BEIIECTB M HMX MPEBPAIICHUI:
pPacTBOPUMOCTh PAa3JIMYHBIX CIHUPTOB B BOJIE, B3aUMOJICHCTBHUE ATaHOJA C HATPHUEM,
OKHCJIEHME JTWJIOBOTO CIHpTAa B albJEruj] Ha pacKal€HHOM MEIHOH NPOBOJIOKE,
OKHCJICHHE JTWJIOBOrO CHHpPTa JUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUANIOB), KAYECTBEHHbIE peaKkUUh Ha a’mbAeruibl (C  TUIPOKCHIIOM
muammuHcepeOpa(l) u rugpoxkcuaom memu(Il)), peakius raunepuHa ¢ THAPOKCHIOM
meau(Il), Xumudeckue CBOWCTBA pacTBOpa YKCYCHOW KHCJIOTBHI, B3aWMOJICHCTBUE
pacTBOpa TiOKO3bl ¢ ruapokcugom Mmeau(ll), B3ammopelicTBHe Kpaxmalla C HOJOM,
pelIeHne SKCIepUMEHTaIbHBIX 3a1a4d nmo temam «Cruptel U (enons», «KapOoHOBBIE
KUCTOTHI. CHOXKHBIE 3(QUPBD».

A3oTconepxamue OpraHnvecKue coeJMHeHusl.

AMUHBI — OpraHMYecKue TMpPOU3BOJHBIE amMuaka. Kraccudukanus aMHUHOB:
anudarrueckue W apoMaTHYEeCKue; MEepBUYHBIC, BTOPUYHBIE M TpeTuuHble. CTpoeHUe
MoJieKyJ, oOmas Qopmyna, uzoMepusi, HOMEHKJIAaTypa W (PU3MYECKHe CBOMCTBA.
XUMHYECKOe CBOMCTBA anu(aTUyecKUX aMHHOB: OCHOBHBIE CBOMCTBA, aKUJIUPOBAHUE,
B3aMMOJICIICTBHUE MEPBUYHBIX AMUHOB C a30TUCTOU KUCIOTOM. COJU alKUIaMMOHUS.

AHUJIMH — TpeNCTaBUTENb aMUHOB apoMarthyeckoro psiaa. CTpoeHue aHUIIMHA.
B3aumHoe BiusiHME TPyII aTOMOB B MOJeKylie aHWIMHA. OCOOEHHOCTH XMMHYECKHX
cBOMCTB aHwinMHa. KadecTBeHHBbIe peakiuu Ha aHWIMH. CrHocoObl MOJTy4YeHUs W
npuMeHeHne anuparndeckux aMuHOB. [lonmydeHne anunmHa U3 HUTPOOEH30J1a.

AmMuHokucnotsel. Homenknatypa u uzomepusa. OTaenbHblE MNPEACTABUTENN O
AMHUHOKHUCIIOT: TJIMLIWH, aJlaHuH. PU3NYecKue CBOMCTBA aMHHOKHUCIIOT. XUMHYECKHE
CBOICTBA aMHHOKHCIOT Kak aM(pOTEpPHBIX OPraHMYECKHX COCAUHCHHH, peaKIlus
MOJIMKOHJICHCAINK, 00pa3oBaHME TENTHAHON CBs3U. buoimornueckoe 3HaYeHUE
aMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.



benku kak npuponansie nmonumepsl. [lepBudnast, BTopudHasi U1 TPETUYHAS CTPYKTYpa
O0enkoB. XUMHUYECKHE CBOWCTBA OEIKOB: TUAPONM3, J€HATypalus, KaueCTBEHHbIE
peaKkiu Ha OeJKu.

OKCHepUMEHTaJIbHbIE METOJAbl M3y4YEHHUS BELIECTB M MX MPEBPALLECHUN:
pacTBOpeHre OeNKOB B BOJE, JIeHATypalus O€lKOB IpPHU HArPEeBaHUH, LIBETHBIE PEaKIMU
Ha O€lKM, peleHue OHKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaM «A30TcojeprKalue
OpraHWYECKHE COCIUHEHUs» U «Pacrno3HaBaHne OpraHu4eCKUX COCTUHEHUIN.

BricokoMoiieKy IsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATUS XHMHMHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALINN, CPEIHSSA MOJIEKYJIIpHas Macca.
OCHOBHBIE METOZIBI CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUN — MOJMMEpU3aLUs U
MTOJIMKOHACHC AU

[Tonumepnsle  matepuansl.  Ilmactmaccbl  (MONMATUIEH,  MOJUIPOIUJIEH,
MTOJIMBUHUJIXJIOPU, MIOJINCTUPOI, MOJINMETUIIMETAKPUJIAT, MOJINKapOOHATHI,
noJiv TUIIeHTepedTanar). Y THIU3alus 1 nepepadoTka I1acTUKa.

DnacToMephl: HATypaJlbHbI KaydyK, CHHTETHYECKHEe Kayudyku (OyTaJueHOBBIH,
XJIOPOMIPEHOBBIHN, NU30MPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bosokna: HaTypanbHble (XJIONMOK, HIEpCTh, WIENK), HMCKYCCTBEHHbIE (BHCKO3a,
alieTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIaBCaH).

[Tonmumepsl crnenuanbHOrO Ha3HadeHWs (Te(ioH, KeBJap, 3JIEKTPONPOBOISIINE
HOJIMMEpBI, OHopasaraéMple MOJUMEPHI).

OKCHEpUMEHTAJIbHbIE METOAbl M3Y4YEHHUS BEIIECTB W MX IPEBPALLCHUMN:
O3HAKOMJIEHHE C oOpas3laMHM IpPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB, PELICHHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue 1uiactMacce u
BOJIOKOHY.

Pacuérhrie 3agaun.

Haxoxnenue MosnekyIsspHON (popMysIbl OpraHMuecKOro COeIMHEHHs IO MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKJICHHE MOJIEKYJSPHOM (opMyJibl
OpPraHUYeCKOro coeAMHEHUus 1o Macce (00bEMY) MPOIAYKTOB CrOpaHMsl, IO KOJUYECTBY
BemiecTBa (Macce, O00bEMY) MPOAYKTOB pEaKUUMU W/HWIM HMCXOJHBIX  BEIIECTB,
YCTAHOBJIEHUE CTPYKTYPHOH (OpPMyNBI OpPraHMYECKOro BEIEeCTBA Ha OCHOBE €ro
XMMHUYECKUX CBOICTB WJIH CIOCOOOB MOJyYEHMs, ONpeesIeHHe 10U BbIX0Ja MPOAYyKTa
peakuuu OT TEOPETHUECKH BO3MOYKHOTIO.

MexIpeagMeTHbIE CBA3U.

Peanuzanus MeXNpeIMETHBIX CBSI3€d IPU M3YyYEHUU OpraHuYeckod xumuu B 10
KJlacCe OCYIIECTBIISIETCS Yepe3 MCIONb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
IOHATHUM, TaK U NOHSATUHU, IPUHATBIX B OTIEJIBHBIX IPEIMETaX €CTECTBEHHO-HAYy4YHOIO
LUKJIA.

OOme ecrecTBEHHO-HAy4YHbIE TIOHATHUS: SIBICHHE, HAy4HbBIH (akT, rumoresa,
TEOpHusi, 3aKOH, aHalu3, CHUHTe3, Kiaccupukauus, HaOIMIOJCHUE, HW3MEpEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOACIIUPOBAHHUE.



®dusnka: MaTrepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPreTUIECKAN
YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHME BEIIEeCTBa, (PU3NYECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHUs, Macca.

buonmorusi:  kierka, opraHm3M, SKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA U TeTepoTpO(HBIA THUN NUTaHUA, OpOKEHUE,
(doToCHHTE3, IbIXaHUE, OCIKHU, YIIEBOIbI, JKUPbI, HYKIIEUHOBbIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hbie HCKOMaeMble, TOILTUBO.

TexHonorus:: NuIIEBblE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO MHUTAHMS, MOIOIINE
CpEJIICTBA, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 XMW HA
YIJITYBJIEHHOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOAXOAOM B  CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TMpeAMETa «XHUMHs» Ha YPOBHE CPEIHETO OOIIEeTro
o0pa3oBaHHsl BBIIACICHBI CIEAYIONIME COCTABJISIONINE: OCO3HAHHE OOYYaIOIUMUCS
pOCCHICKOM rpak JaHCKOM UICHTUYHOCTH; TOTOBHOCTDH K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH M CAMOOINPEACIICHUIO; HalW4Yue MOTHBAallUM K OOYy4YCHHIO;
TOTOBHOCTh U CIIOCOOHOCTh O0YYarOLIUXCsl PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBWJIaMiM W HOPMaMH T[IOBEJICHHUS; HaU4YUE TMPABOCO3HAHUSA, IKOJIOTHYECKOM
KYJIBTYPBI; CIIOCOOHOCTh CTaBUTH LI€JIM U CTPOUTD JKU3HEHHBIC TUTAHBI.

JIlugHOCTHBIE  pe3yNbTaThl ~ OCBOCHHUS  TpeaAMeTa  «XUMHS»  OTPaXKArOT
chOpMUPOBAaHHOCTh  OMBITA  IO3HABATEILHOM W  TNPAKTUYECKOW  JEATETLHOCTH
0o0ydJaronuxcs B MpoIecce peann3alun 00pa3oBaTeIbHON JeATeIbHOCTH.

JIugHOCTHBIE  pE3yNbTaThl ~ OCBOCHHUSA  TpeaAMeTa  «XUMHS»  OTPaKAroT
c(hOpMUPOBAaHHOCTh  OMBITA  [MO3HABATEILHOM W  TPAKTUYECKOW  JEATETbHOCTH
oOydJaronuxcsi B Mpoliecce pean3ainuu 00pa3oBaTelbHON ACSITEIHHOCTH, B TOM UHCIE B
YacCTH:

1) rpa:ka1aHCKOro BOCIUTAHUS

OCO3HaHHSA OOYyYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MpaB U 0OsS3aHHOCTEH,
YB@XKEHUS K 3aKOHY W MPABONOPAIKY;

IIPEACTABJIEHUS O COLMAIIBHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITENHOCTH TPHU CO3JaHUU Y4eOHBIX
IPOEKTOB, PEIIEHUU YYEOHBIX U TO3HABATENbHBIX 3a]a4, BBIMOJHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI
JIPYTUX TIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUEOHOMN JNESTEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO  OTHOLIEHWS K HCTOPUYECKOMY H  HAyYHOMY  HACIIEIUIO
OTEUYECTBEHHON XUMUU;

yBaXEHHUS K TIpolleccy TBOpYECTBA B OO0JIACTH TEOPUU U  MPAKTHUECKOTO
MPUJIOKEHUSI XUMHUU, OCO3HAHUS TOT0, YTO JAHHBIE HAYKH €CTh PE3yJbTaT JIMTEIbHBIX
HaAOJI0ICHNH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TIOCTOSTHHOTO TPyAa YUEHBIX
Y MIPaKTUKOB;

MHTEpECa U IO3HABATENIbHBIX MOTHUBOB B MOJIYyYEHUU W MOCIEAYIOIIEM AaHAJIU3E
nH(MOPMAIIMK O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUEeCTBEHHON XHMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TTOBEJACHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAallMM, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKH CBOMX TOBAPUUIEH € MO3ULIAN
HPaBCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUN OCTYIIKOB;

4) popMupOBaHUs KYJIbTYPHI 310POBbS:

MMOHUMAaHMs LIEHHOCTEH 310pOBOro 1 0e30macHoro oopasa KU3HU, HEOOXO0AUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS] K COOCTBEHHOMY (PHU3UYECKOMY M ICUXUYECKOMY
310pPOBBIO;

coOnrofieHust mpaBui  Oe3omacHOro oOpalleHuss C BellecTBaMU B OBITY,
ITOBCETHEBHOM JKU3HU, B TPYIOBOM AEATEIBHOCTH;

MOHUMAaHMs [IEHHOCTU NPaBWJI UHAMBUAYAIbHOIO M KOJIJIEKTUBHOI'O OE30MacHOI0
MOBEJCHUS B CUTYaLUsAX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOCH;

OCO3HAaHUS TIOCIEACTBUM W HENPUSATUS BPEOHBIX MpHUBbIUEK (YNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHMKATUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATENbCKON JIeATEIbHOCTH,
0OIIECTBEHHO TMOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHMUYECKUX 3a/ay COLUAIbHON
HalpaBJIeHHOCTH (B paMKax CBOEro Kjacca, IKOJIbI);

MHTEepeca K MPAaKTUYECKOMY U3yUEHHIO MPO(eccHil pa3inyHoOro poja, B TOM YHUCIe
Ha OCHOBE ITPUMEHEHMS IIPEIMETHBIX 3HAHUM 110 XUMUM;

YBaXECHMS K TPYAY, JIOASAM TPYyJa U pe3yJbTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHYyaJIbHOW TPaeKTOPUH OOpa30BaHUs,
Oyaymeld mpodeccun M peaau3ali COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHMM, WHTEPECOB M IOTpeOHOCTEH
00I1IeCTBA;

6) IK0JI0rM4eCcKOro BOCIIMTAHUS

HKOJIOTUYECKH IIeJIeCO0Opa3HOr0 OTHOIIEHUS K HPUPOJEe KaK HCTOYHUKY
CYILLIECTBOBAHMUS KU3HU Ha 3eMIIE;

HNOHUMAaHMUS  TJI00aJBbHOTO  XapakTepa SKOJOTHMYECKUX MpoOieM, BIUSHUS
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HaHMsI HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTMKEHUH XUMHUH JJIS PelleHUs
BOIIPOCOB PALIMOHAIBHOTO NPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENpUATUSA JEHCTBUM, NPUHOCALIMX BpPEI OKPYXaroUIEl NPUpPOIHON
cpere, YMEHHs TMPOTHO3MPOBATh HEOJIArOMPUATHBIE HSKOJOTUYECKHE IOCIEICTBHS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HQJIMYUSA PA3BUTOTO HKOJIOTMYECKOIO MBIIIJIEHUS, JKOJOTHYECKON KYJIBTYpBI,
OMbITa JEATEIBHOCTU HKOJIOIMYECKON HaIlpaBIE€HHOCTH, YMEHHMS PYKOBOJCTBOBATHCS
MMHU B TO3HABATEIbHON, KOMMYHUKATUBHOW W COIMAJILHON MPAaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOATH UICOJIOTUHN XeMo(oouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMSA:



MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CrIeUU(PUKA XUMHUHM KaK HayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
pallMOHATBPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUHM LETOCTHOTO TMPEJACTaBICHUS 00
OKpY>KalollleM MHUPE KAaK O €IMHCTBE MPUPOABI U YEIOBEKA, B IMO3HAHWHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pElICHUU MPOOIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOHM 3HAYUMOCTH XUMHH JUIsl COBPEMEHHOU IUBWIM3AIUU: B
e€ TYMaHHCTHYECKON HaMpaBIEHHOCTH W BaXXHOM pOJM B CO3JaHUU HOBOW 0a3bl
MaTepuaIbHON KYJIbTYphl, B PEIICHUH TIOOATBHBIX MPOOJIEM YCTOMUHUBOTO PA3BUTHS
YEJIOBEUYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTHUECKOM O€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, O0ECIEUEHUM YCJIOBUH YCHEIIHOTO TPyAa M SKOJOTHYECKH
KOM(OPTHOM KU3HU KAXKOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: MOHMMAaHUs CYUIHOCTH METOJIOB IO3HAHMS,
WCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOIyYaeMbIe
3HAHUS I aHajdu3a U OOBSICHEHHS SIBJICHUN OKPYXAIOIIEr0o MUpa M MPOUCXOIAIIUX B
HEM W3MEHCHHM, yMEHHUS JeiaTh OOOCHOBAaHHBIC 3aKIIOUCHUS HAa OCHOBE HAYUYHBIX
(haKTOB ¥ UMEIOIIMXCS TAHHBIX C IEJIBI0 MOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENIBHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIsl pelICHUS
mpo0JeM B peabHbIX JKU3HEHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON JIEATEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OO0pa30BaHHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAHMM MO XUMHUU B COOTBETCTBUM C YKU3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B paszIuuHbIX cdepax mnpodeccuoHanbHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHbie pe3yJbTaThl OCBOEHUS MPOTPaMMbl [0 XHUMHH Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUIS dbopMupoBaHus MUPOBO33PEHUS o0y4aromuxcs
MEXIUCHUIITUHAPHBIE  (MEXIpPEIMETHbIE) OOIEeHAyUYHbIe TOHSATHS, OTpaKaroIlnue
[[EJIOCTHOCTh HayYHOW KapTHHBI MHpa U CIENU(UKY METOJIOB MMO3HAHUS, UCTIOIB3YEMBbIX
B ©CTECTBEHHBIX Haykax (MaTepwusi, BEUIECTBO, HHEPTusi, sIBJICHHE, MPOLECC, CHCTEMA,
HAy4YHbIN (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHHE,
HaOII0/IeHNe, U3MEPEHHE, SKCTIEPUMEHT U JApYyTHe);

yYHUBEpCAJIbHbIE y4eOHbIE JEWCTBUsS (TMIO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
pEryIsITUBHBIE), obecrieunBaromye (GpopmMupoBanue (QyHKIIMOHATBLHOW TPAMOTHOCTH U
COILIMATILHOM KOMITETEHIINHA 00YYaroIINXCS;

CIIOCOOHOCTh OOYYaIOIUXCSl HKCIOJIb30BaTh OCBOCHHBIE MEKIAUCIHUILIMHAPHBIE,
MHUPOBO33PECHUECKHE 3HAHWS U YHUBEPCAIbHbIC YueOHbIC NEHCTBUS B MO3HABATEIHLHOU U
COLMAIIBHOM IIPAKTHKE.



MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCATIbHBIMUA YU€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHHKATUBHBIMHA U PETYJIATUBHBIMU ACHCTBUSMM.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1elicTBUS

1) 6a3oBbIe JJOrMYeCcKHeE JeHCTBHUSA:

CaMOCTOSITEIHHO (HOPMYIHUPOBATh U aKTYaM3UPOBATH MPOOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONPEACIIATh UEIU NCITEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUHU UX TOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;

KCMOJIb30BaTh TP OCBOCHUHU 3HAHUW MPUEMBI JJIOTHYECKOTO MBIIIJICHHS: BBIICISATH
XapaKTepHbIE NPU3HAKK TOHATHI W YCTAHABIMUBATh HMX B3aUMOCBS3b, HCIOJb30BAThH
COOTBETCTBYIOIIME MOHATHS 1711 OOBSICHEHUS OTACIbHBIX ()aKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUHU IS KIacCU(PHUKAIMU BEIIECTB U XUMUYECKUX
pEeaKIunii;

YCTaHABJIMBATh NPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXKYy NU3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKJeHUs (MHIyKTUBHBIC, IETyKTUBHBIC, 10 aHAJIOTHN),
BBISIBJIATH 3aKOHOMEPHOCTM W NPOTHUBOPEYUST B  PACCMATPUBAEMBIX  SABJICHUSX,
(hopMyITHPOBATH BHIBOBI U 3aKITIOYCHUS;

NPUMEHATh B TMPOLECCE TMO3HAHUS MCIOIb3YEMbIE B XHMHHM CHUMBOJIMYECKUE
(3HaKOBbIE) MOJIEH, MPEOOPa30BLIBATH MOJIEIbHBIEC MPEICTABICHUS — XUMHUYECKHI 3HAK
(cuMmBoOJ) BneMeHTa, XUMUYeckas (opmyra, ypaBHEHHME XHMUYECKOW peakuud — Mpu
pelieHn y4eOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3a]ad, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPEACTABJICHUS JJI1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3Y4YaeMBbIX
BEILIECTB U XUMHYECKUX PEAKIUN.

2) 0a30BbIE HCCJIEA0BATEIbCKHE AeiCTBUSA:

BJIAZIETh OCHOBAMH METOJI0OB HAy4YHOT'O MO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIN;

dbopMynHpoBaTh 1eNIM U 3a/la4ll KCCIIE0BAaHMS, UCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITEILHO CQOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUS U
OCHOBBI il (DOPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJIETh HABBIKAMU CAMOCTOSATENIBHOTO TUIAHUPOBAHUS U IIPOBEACHHS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HaOIIOJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ylbrar, (GopmMyaupoBaTth OO0OOIICHHUS U
BBIBOJIbI OTHOCHUTEIIBHO JOCTOBEPHOCTH PpE3YyJbTAaTOB MCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIeTIaHHON paboTe;

pUOOpPETaTh OMBIT YUEHUIECKOU MCCIIEIOBATEIbCKOM M TPOSKTHOM JIESTEIHHOCTH,
MPOSIBJIATH CIIOCOOHOCTHh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs
MPaKTUYECKUX 3a7a4, MIPUMEHEHUIO PA3JIMYHBIX METOJIOB [TO3HAHMUSI.

3) padora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHHKAX HHpOpMarmu (HaydHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHUYECKOTO COJEpXkKaHUS, CIPAaBOYHBIE TocoOus, pecypchl WHTepHeTa),
aHATM3UPOBATh WH(OOPMAIMIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHUS, KPUTUICCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;



(GbopMyIHpOBaTh 3aIIPOCHl U PUMEHSATH PA3JIMYHBIE METOJIBI IIPU ITOUCKE U OTOOpE
MH(pOpMaLNH, HEOOXOIMMOM /17151 BBINOJIHEHUS YUE€OHBIX 3374 ONPEACIEHHOTO TUIIA;

NpUOOpeTaTh  ONBIT  HMCHOJIb30BaHMS  HMH(DOPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH U Pa3InYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpPEACTABICHUS HHPOpMAIUU
(cxeMbl, rpaguKu, AMArpaMMbl, TaOJIULbI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAay4HbIM SI3bIK B KauyeCTBE CPEACTBA MpH paboTe ¢ XMUMHYECKOU
nH(pOpMaLMEN: TPUMEHATh MEXIpPEIMETHbIE (PU3NUECKUE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBI, (OpMYJibl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIAHOCTH.

KoMMmyHuKaTHBHBIC YHHBepPCaJIbHbIEe Y4eOHbIe 1eiiCTBUA:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEMBI B XOJIE JHAJIOTA WU/UITH
JIMCKYCCHH, BBICKAa3bIBaTh HJIeH, (POPMYITHPOBATH CBOU MPEUIOKCHHS OTHOCUTEIIEHO
BBITIOJTHEHUS TIPEIIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMCH Ppe3y/lbTaTOB IMO3HABATEIBHOW JICATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITCIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMM TIPU BBITIOJIHCHUN
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pPAabOTBHl IO WCCICIOBAHWIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3alii y4eOHOro MpoekTa, ¥ (OPMYJIHPOBATH BBIBOIBI IO
pe3ysibTaTaM MPOBEACHHBIX MCCICIOBAHMM MYTEM COTJIACOBAHUS IO3UIIMKA B XOJE
o0cyxeHus 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIe YHHBepcaibHbIe y4eOHbIe JelicCTBHA:

CaMOCTOSITEIbHO  TUTAHMPOBAaTh M OCYIIECTBJIATH CBOIO  IMO3HABATEIHHYIO
JesITeIbHOCTh, Ompefensas e M[eld U 3aJadyd, KOHTPOJIUpOBaTh U TI0O Mepe
HEOOXOMMOCTH KOPPEKTHUPOBAThH MpeaaraeMblii anropuTM JIeHCTBUN MIPU BHITIOJTHEHUHU
y4eOHBIX M HCCJIEIOBATEIbCKUX 3aJiay, BbIOMpaTh HambOojee 3h(OEKTUBHBIA COCOO MX
pelIeHust ¢ Y4ETOM MOJTyYEeHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMUUYECKUX PEAKIIHIX;

OCYHIIECTBJISITh CAMOKOHTPOJIb ~ JIESATEIHHOCTH HA OCHOBE caMoOaHalu3a |
CaMOOIIEHKHU.

MHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yNbTaThl OCBOCHMSI MPOrpaMMbl MO XHMUU HA YIIIyOJIEHHOM
YpPOBHE Ha YypOBHE CPEIHETO OOIINero oOpa30BaHHS BKIIOYAIOT CIECIU(PUUICCKHUE IS
ydeOHOro mpeamera «XWMHs» HaydHble 3HAHHS, YMEHUS M CIOCOOBI JCHCTBUM IO
OCBOCHHIO, HWHTEPNpETallid W MNpeoOpa3oBaHUIO0 3HAHWUN, BUIBI JACSATEILHOCTH I10
MOJIYYEHUIO HOBOTO 3HAHUS Y IPUMEHEHHUIO 3HAHUH B PA3IMYHBIX YYEOHBIX CUTYyAIUsX, a
TaKKe€ B pealbHBIX JKM3HEHHBIX CHUTYallUsSX, CBSA3aHHBIX C XUMHel. B mporpamme mo
XUMHH TPEIMETHBIC PE3YJIbTAThI MPEACTABIICHBI 110 TOJAM H3y4eHUSI.



10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca « OpraHudeckasi XUMHUs) OTPaKaloT:

c(hOopMUPOBAaHHOCTH MPEACTABICHUN: O MECTE U 3HAUCHUH OPraHUYECKON XUMHH B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJi B OOECIEYCHUH YCTOMYMBOTO Pa3BUTHS
YEeJIOBEUECTBA B PEIICHUH TMPOOJEM SKOJOTUYECKOW, JHEPreTUYECKONM U MHINEBOM
0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3JaHWU HOBBIX MaTEpPHANOB, HOBBIX
WCTOYHUKOB OJHEPrUM, B OOECMEUEHUWU PAIMOHAIBLHOTO MPHUPOJONOIL30BaHUs, B
(dhopMupOBaHUN MUPOBO33pPEHUS U OOIIEH KyJIbTYphl UEJIOBEKA, a TaKKE IKOJIOTHMUECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOAHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAET: OCHOBOIIOJIATAOIIINE
MOHATUSI — XUMUYECKHUI 3JIEMEHT, aTOM, JIpO U dJEKTpOHHAas 000J04YKa aroma, s-, p-, d-
aTOMHBIE OpOWUTAIU, OCHOBHOE M BO30YXIEHHOE COCTOSHMS aTroMa, THOpUIU3aius
aTOMHBIX opOuTanel, NOH, MOJIEKYJa, BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTD, CTETICHB
OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIEpOIHBII
ckeneT, (pyHKIMOHAIbHAS TPYMMa, paguKall, CTPYKTypHbIC (GopMynbl (pa3BEPHYTHIE,
COKpall€HHBIE, CKEJETHhIE), HW30MEpHUs  CTPYKTypHas ©  MPOCTPaHCTBEHHAsS
(reomMeTpuyeckasi, ONTHYECKas), HM30MEPhl, TOMOJIOTHUYECKUH  psJ, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ- M a30TCOAEpK A€ OPraHUYECKUE COCIMHEHUsI, MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COCIMHEHUS, TCOPUH, 3aKOHBI
(nepuoanueckuit 3akoH . V1. MenneneeBa, Teopusi CTpOCHUS OPraHUYECKUX BEIIECTB A.
M. BbytiiepoBa, 3aKOH COXpPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHUS U IMPEBpaIlCHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHUPOBO33pEHUYECKUE 3HAHMs, JIeXKAUMe€ B OCHOBE [OHUMAaHUSA NPUYMHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SBJICHHM; NPEACTABICHUS O MEXaHU3MaxX XHMHYECKUX
peakiuii, TepMOANHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTIX UX IMPOTEKAHHUs, O
B3aMMHOM BJIUSHUM AaTOMOB M TpPyNI aTOMOB B MOJEKyJaX (MHAYKTUBHBIA U
me3zoMepHbld 3 dexTrr, opuentantel I u Il poma); dakronoruueckue CBEICHUS O
CBOMCTBaxX, COCTaBe, TIOJyYeHHH M OE30MaCHOM HCHOJIb30BAHUU  BaKHEUIINX
OpPraHMYECKHUX BEIIeCTB B OBITY W MPAKTUYECKOM MAEATEITHHOCTH YeJOBEKa, OOIINX
HAyYHBIX MPHUHIMIIAX XUMHYECKOTO TMPOU3BOJACTBA (HA TpUMEpEe TMPOU3BOJCTBA
MeTaHoJja, IepepaboTKh HEPTH);

chOpMUPOBAaHHOCTh YMEHMIA: BBISABJISATH XapaKTepHbIE TPU3HAKK TOHSTHUH,
yCTaHABJIMBaTh MX B3aWMOCBS3b, WCIOJIb30BATh COOTBETCTBYIOIIME TIOHATHUS MpPHU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COETUHEHUI;

c(hOpMUPOBAaHHOCTb YMEHUI:

UCIIOJb30BaTh XUMHUUYECKYI0 CHMBOJIUKY JUISI COCTABJIEHUS MOJIEKYJSIDHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYNI OPraHUuYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHMUYECKMX PEaKUUMAd M PaACKpbIBaThb HX CYLIHOCTbH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABIICHUS JJIEKTPOHHOIO
OanmaHca ITHX peakIui, peakiuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS WX TOJIHBIX U
COKpAIllEHHBIX HOHHBIX YPAaBHEHUN;



M3TrOTaBJIMBaTh MOJEIN MOJIEKYJl OPraHMYECKHMX BEIIECTB JUIS WUIIOCTPALMM HX
XUMHUYECKOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHW: YCTAaHABIMBaTh MPUHAMIEKHOCTh HM3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 MX COCTaBY M CTPOCHMIO K ONPEEIEHHOMY KIacCy/Tpymie
COEIMHEHUM, JaBaTh MM Ha3BaHUs Mo cucremarnyeckod HomeHkiatype (IUPAC) u
MPUBOJUTH TPUBHAIIbHBIC HA3BaHUSA [JI1 OTAEIBHBIX MPEICTABUTEICH OpPraHUYECKHUX
BEILECTB (3TUJIEH, alleTUIIEH, TOIYOJ, TIMLUEPHH, 3TUICHTIIUKOIb, (peHo, popmanbaerus,
aleTanbleTu, aneTOH, MypaBbHHAs KHUCJIOTa, YKCYCHas KHUCJIOTa, CTeapHHOBasd,
OJIEMHOBAs!, MAJIbMUTUHOBAsA KUCJIOTHI, TJIMIMH, aJaHWH, MajbTo3a, (PpyKTO3a, AaHWUIIUH,
JVUBUHWII, U30TIPEH, XJIOPONPEH, CTUPOJI U APYTHE);

c(hOpMUPOBAaHHOCTh YMEHUS OMPEACNISITh BUJI XUMUYECKON CBSI3M B OPTaHUYECKHUX
COEIMHEHUX (KOBAJIEHTHAsl U MOHHASI CBSI3b, G- U T-CBA3b, BOJIOPOAHAS CBS3b);

chOpMUPOBAaHHOCT,  yMEHHUS TPUMEHATH TMOJOXKEHHUS TEOPUU  CTPOCHHS
oprannyeckux BemiectB A. M. bytnepoBa st OOBsICHEHUS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpMHUPOBAaHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3nMveckue u
XUMHYECKHE CBOWCTBA TUIMYHBIX MPEJCTaBUTENECH pPa3IUYHBIX KJIACCOB OPraHMYECKHX
BEILIECTB: AJIKAHOB, LMKIIOAJIKAHOB, AJKEHOB, aJKaJWEHOB, AJKWHOB, apOMaTHYECKHUX
yIIEBOJAOPOOB, CIUPTOB, albJETHA0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U
CIIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOCTUHEHUH UM AaMHHOB, AMHUHOKHUCIOT, OEJIKOB,
yIaeBoJ0B (MOHO-, U- U TMOJIMCAXapuJiOB), WIUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXAY HUMH YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYI;

c(hOpMUPOBAaHHOCTh YMEHUS MOATBEPXkJAaTh Ha KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHMYEeCKUX COEAMHEHHM OT KpPaTHOCTU U
THUIa KOBAJICHTHOM CBA3M (G- U T-CBSI3M), B3aUMHOTO BIUSHUS aTOMOB U T'PYIII aTOMOB B
MOJIEKYJIAX;

chOpMHUPOBAaHHOCTh YMEHHUS XapaKT€PU30BaTh MCTOYHHKU YTIIEBOAOPOTHOTO
CHIpbsi (HE(Th, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro MnepepadoTKH M MPAKTHIECKOE
MpUMEHEHHE MPOIYKTOB NMEPepadOTKH;

c(hOpMUPOBAaHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYyYHBIX METOAAX
MO3HAHUSI — HAONIOICHUU, U3MEPEHUH, MOJCIMPOBAHUU, SKCIEpUMEHTE (peajbHOM U
MBICJIEHHOM) U YMEHHUS IPUMEHSTH 3TU 3HAHUS,

chOpMUPOBAaHHOCTh YMEHUS TPUMEHSTb OCHOBHBIC OIEPAIMU MBICIUTEIHHOM
NEeSTEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CUCTEMaTH3aIHIO,
BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — IS M3Y4YEHUs CBOMCTB BEIIECTB U
XMMUYECKUX PEaKIUu;

c(OpMUPOBAaHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XHMHUYECKHX 3HAHUN C
MOHATUSMHU ¥ TPEACTABICHUSIMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl Ooliee
OCO3HAaHHOTO MOHUMAaHHUS CYIIHOCTH MaTE€pUaIbHOTO E€IUHCTBA MHUpPA, HCIOJIb30BaTh
CUCTEMHBIC 3HAHUSI 10 OPraHWYECKON XUMHUHU JUIsl OOBSCHEHUS M TMPOTHO3UPOBAHUS
SIBJICHUHM, UMEIOIINX €CTECTBEHHO-HAYUHYIO PUPOJLY;



c(hOpMUPOBAaHHOCTh YMEHUMU: MPOBOJIUTH PACUETHI MO XUMUYECKUM (GOpMyTaM U
YpPaBHEHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHUEM (U3MUECKUX BEJIMYMUH (Macca,
00BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHUYECKON (HOpPMYIIbI BEIIECTBA MO W3BECTHBIM
MacCOBBIM  JIOJISIM ~XUMHUYECKHX OJIEMEHTOB, TMPOAYKTaM CropaHusi, IUJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(hOopMUPOBAaHHOCTh yYMEHHUU: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C
MO3UIUH HKOJIOTMYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON
NESTETbHOCTH  YEJIOBEKa, CBSI3aHHOM C TepepalOTKOM  BEIIECTB, HCIOJIb30BATh
MOJIyYEHHbIE 3HAHUSA JUIsl TPUHSTHS TPAMOTHBIX pEIICHUN MpoOJieM B CUTYyalUsX,
CBSI3aHHBIX C XMMHUEH;

chOpMUPOBAaHHOCTh YMEHHI: CaMOCTOSITENIbHO IUJIAHUPOBaTh U  MPOBOAUTH
XUMUYECKUM IKCIIEPUMEHT (TIOJIydeHUE M W3Y4YeHHUE CBONCTB OPTraHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIIMU YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U KHCIOPOJCOACPIKAITUX
OPraHWYECKUX BEIIECTB, PEIICHUE OJKCIEPUMEHTAIBbHBIX 3a/lad [0 Paclo3HaBaHUIO
OPTraHWYECKUX BEIIECTB) C COOJMIOJCHHEM TpaBWJ OE30MacHOTO OOpalleHHus C
BEIIECTBAMU U JIAOOPATOPHBIM 000pyI0BaHHEM, (HOPMYIHPOBATH 11€7h HCCIEIOBAHUSA,
MPEACTaBIATh B pa3IUyHON (QopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATH U
OIICHUBATh MX JJOCTOBEPHOCTD;

c(hopMUPOBAaHHOCTH YMEHU:

coOMoIaTh TMpaBWJIa JKOJOTHYECKH I€JeCOO0pPa3HOro TOBEJAEHUS B OBITY U
TPYAOBOM JEATEIBHOCTA B 1EJIAX COXPAHEHHS CBOEro 370pPOBbS, OKpYKaroIEh
MPUPOJAHON Cpeibl U IOCTUKEHUS €€ YCTOMUMBOIO pa3BUTHS;

OCO3HAaBaTh OMNACHOCTb TOKCHUYECKOrO JCHCTBUA HA JKHUBBIE OPraHU3MBbI
ONpeAeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci nokazatens [1J1K;

aHAJM3UPOBATh I1€JIECOO0PA3HOCTh TPHUMEHEHHS OpPraHWYECKUX BEIIECTB B
MIPOMBIIIIICHHOCTH M B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

chOpMUPOBAaHHOCTh ~ YMEHHMH:  OCYIIECTBIATH  II€JICHANPABICHHBIH  TIOHMCK
XUMUYECKOW HHGOPMAIIMU B Pa3IWYHBIX HMCTOYHHMKAX (HaydyHas W Yy4eOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBOoW wuHdopmaruu, HMHTepHEeT W apyrue), KpUTHICCKU
aHAJTM3UPOBATh XMMHYECKYI0 HH(OpMaIHio, TepepadarpiBaTh €€ W HCIOIb30BaTh B
COOTBETCTBUH C ITOCTABJICHHOW YUCOHOM 3aaueid.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KosmuecTBo 4acoB | JjekTponnbIe
Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/m | NporpamMmsl Bcero Koutpo- | (muposnic)
JIbHbIE o0pa3oBaTte/ibHbIE
padoThbI pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUH A. 9 1
M. bytiepoBa
Hroro no pazgeny 9
Pa3nen 2. YrieBoaopoabl
)1 [IpenenbHbIE YrIeBOIOPOIbI — aJIKaHBI, 3
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 7 :
aJIKa/IneHbl, ATTKUHBI
2.3 ApomMartudeckue yriieBoJopoibl (apeHsl) 3
24 [IpupoaHbIle HCTOYHUKH YTIIEBOJI0POIOB U 1
' ux repepaboTka
)5 I'eHeTnueckas CBsI3b Pa3HBIX KJIACCOB 1 1
’ OPraHUYECKHUX COETUHEHHH.
Hroro no pazneny 15

Pasznen 3. Kucaopoaconepskammue oprannieckie coeJuHeHUst

3.1 Cnuptsl. ®eHoun 12 1
KapOonusbHble COeTMHEHUS: allbeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 10 1
Crnoxubie 3¢upsbl. XKupbl
3.3 VYriaeBoasl 7 1
Hroro no pazneny 29
Pa3znea 4. A3oTrconep:kanue opranHnyeckue coeuHeHus
1
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 9
Hroro no paszneny 9
Paspnen 5. BoicokoMoJIeKyIsipHbI€ COeIMHEHUSA
5.1 BBICOKOMOTIEKYIIIPHBIE COCIUHEHUS 6 1
Hroro no paszneny 6
OO111ee KOJIMYECTBO YacOB IO MPOTpaMMe 68 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
| [Ipeamer u 3HaUeHHE OPraHUYECKON XUMUH, IIPEICTABICHUE O
MHOT000pa3uy OPraHNnIECKUX COCTUHEHUN
) DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoja (OCHOBHOE U BO30YKIEHHOE
cocTosiHus1). BaneHTHbIE BO3MOKHOCTH aToma yriepojia
3 XuMHYecKas CBSI3b B OPraHU4ECKUX COETUHEHUSIX. MeXaHN3Mbl
00pa3oBaHuUs KOBAJCHTHOW CBSI3H, CIIOCOOBI pa3pbiBa CBS3EH
4 Teopus cTrpoeHust opraHndeckux coequaennii A. M. byriieposa
5 Bunel n3omepun: CTpykTypHas, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE AP (PEKTHI
B MOJIEKYJIaX OpPraHUYECKUX COEIUHEHHUH
6 [IpencraBienue o ki1accuUKalu U cucTeMaTHyecKasi HOMEHKIIaTypa
(IUPAC) oprannueckux BeIeCTB
7 Knaccudukanus peakmnuii B opraHu4ecKOrd XUMHUH
g Cucremaru3zanus 1 00001IeHNE 3HAHUH 110 TeMe: « Teopusi XUMUIECKOTO
CTPOEHUS OPTaHNYECKUX COETMHEHUI. MPUPOJA XUMHUUECKUX CBSI3EI».
9 KonTtpoJubHas padora Nel Teopusi XuMHUYECKOI0 CTPOEHHS
OPraHMYeCKUX COCAUHEHNH. IPUPOJA XMMHUYECKUX CBsI3eil.
10 AJIKaHBI: TOMOJIOTHUECKHH psifl, oOmias hopmyina, HOMEHKIATypa 1
M30MEPHsL, JIEKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT
1 ®u3nueckre 1 XMMHYECKHE CBOMCTBA alnkaHOB. HaxoxaeHue alkaHOB B
npupoae. CriocoObl MOTy4yeHus: ¥ IPUMEHEHHUE aJIKkaHOB
12 [uxnoankansl: obmas Gopmyia, HOMEHKIATypa U U30MEpHs, 0COOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB, CIOCOOBI MOJTYYCHHS U IPUMEHEHHE
13 AJNKeHBI: HOMEHKJIaTypa, CTpOEHUE MOJIeKyI, n3oMmepusi. Cnocoobl
MOJIYy4YEHUS U IPUMEHEHNE aJIKEHOB.
14 du3nyYecKre U XMMUYECKUE CBOMCTBA alikeHOB. [IpaBuiio MapkoBHHKOBA
15 AJKaJIueHbl, CTPOEHUs, HOMEHKJIATypa, OJIyYeHHE, XUMUYECKUE CBOMCTBA
Y IPUMEHEHHUE aJIKaIUEHOB.
16 AJKUHBIL: HOMCHIiJ'IaTypa, UX CTPOCHUE MOJIEKYJ, MOTy4YeHue, (u3nueckue u
XUMHUYECKHE CBOMCTBA AJIKUHOB.
17 CucremaTu3anus 1 o6o0menue 3Hanui o teme: «I[Ipenenpusie u
HEIpeAeNIbHbIE YTIEBOAOPOABIY.
18 [ToaroToBka K KOHTPOJBHOM paboTe
19 | KonutpoJubHas padora Ne2 IlpenesibHble 1 HellpeejbHble YIJ1€BOAOPO/bI.
20 ApeHbl: HOMEHKJIaTypa, CTPOEHUE MOJIEKYJI O€H30J1a M TOJIyO0JIa, MTOJIy4YeHHeE,
uXx (pu3NYecKue 1 XMMHYECKHE CBOMCTBA
21 I'enernueckas cBsA3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOJLOPOJOB




22 | IlpupoHbIe HCTOYHHUKH YIIIEBOAOPOAOB U HX IepepaboTKa.
73 Pacuérel no ypaBHEHUSIM XUMUYECKUX peakiuid. CucremMaTu3anus u
00o011eHne 3HaHUH| 10 TeMe: «YTIEBOJOPOIbDY.
24 | KoutpoabHas padora Ne3 Yri1eBoaopoabl
)5 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUN PSiJI, 00IIas
dbopmyIa, CTpOSHHE MOJICKYIT, H30MEPHsl, HOMEHKIATYpa, KiIacCHu(PHuKaIius.
26 CriocoObI mosTyyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CIIUPTOB DU3nveckue u
XMMHMUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB.
7 [IpocTslie 3¢hupbl: HOMEHKIIATYpa U U30MEPHsL, 0COOEHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOMCTB
MHoOroaToMHbI€ COUPTHI: ATUIICHIIIMKOJIb U TJIUIEPUH, UX PU3NYECKUE U
28 | xummnueckue cBoiictBa. CriocoObl MOTYYeHHs U TPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB
29 KauecTBeHHBIE peakIMU HA CIIUPTHI.
30 ®DeHo: CTpOeHHE MOJIEKYIIbI, pU3ndecKre cBoicTBa. TOKCHYHOCTH (eHoma
31 XuMudeckue cBoicTBa (heHoma
32 Crioco0pI mosTy4eHus: U mpuMeHeHue (eHoa.
33 @DeHOJIBI M apOMAaTUYECKUE CITUPTHI.
34 I'eneTnueckas cBsA3b MEXKAY PA3IMYHBIMU KJIACCAMH OPraHUYECKUX
COECIUHEHUN.
35 Cucremaru3zanus u 00001IeHNE 3HaHMH 110 Teme: «CIupThl U PEHOIBI.
36 KonTpoabHast padora Ne4 Cnimptbl 4 peHOJIbI
17 AnbJieruipl ¥ KETOHBI: CTPOCHUE, H30MEpHs, HOMEHKJIATypa, MoJIydeHHe
aJbJIETU/I0B U KETOHOB.
Anblieruipl ¥ KETOHbI: (U3NYECKHEe U XMMUUECKHUE CBOMCTBA; peaKluu
38 | mnpucoenuHeHus. Peakiuu oKucIeHUs U KAUeCTBEHHBIE PEAKIIUU allbJICTHI0B
1 KeToHOB. [losryueHue anbaeruioB U KETOHOB.
OaHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOCHHUS
39 | wux mouekyn. M3oMepus u HOMEHKIAaTypa KapOOHOBBIX KUCIIOT, UX
MOJIyYeHHE.
40 XuMu4eckue u PU3n4ecKre CBOMCTBA MPeeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT
A1 CrnosxHble 3(pUpbl: TOMOJOTHYECKUH psifl, 001Iast popmyrna, u3oMepus u
HOMEHKIaTypa. OU3nyeckue U XMMHYECKHUe CBOICTBa 3(hupoB
42 | Xupsl: cTpoeHue, GpU3NUECKUEe U XMMUYECKHE CBOMCTBA (THUAPOIH3)
13 MBbl1a Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHE.
[TonsiTHe o cuHTeTHYECKUX MOToIIKX cpeacTBax (CMC)
m I'enernueckas CBSA3b YrI€BOAOPOJIOB U KHCIOPOICOAEPKALINX

OpraHN4Y€CKUX BCIICCTB




Pacuérel no ypaBHEHUSIM XUMUYECKUX peakiuid. CucremMaTu3aius u

45 000011IeHNE 3HAHUH 110 TeMe: «AJIbJIETH]IbI, KAPOOHOBBIC KUCIIOTHI,
CIIO’KHBIE A(HPBI».

46 KonTposabHnas padora NeS Aubaeruibl, KapOOHOBbIe KHCJIOTHI,

CJI0KHbIE IPHUPBHI.

A7 OO6mras xapakTepuCTHKa YTIIEBOIOB U Kilaccu(ukaius yriaieBoaoB (MOHO-,
TV~ ¥ TIOJTUCAXaPHU/IbI)

48 | MoHocaxapuabl: pU3MUECKHE CBOMCTBA U HAXOXKICHHE B IPUPO/IC

49 | IlpumeHeHue II0K03bl, €€ 3HaU€HUE B )KU3HEIEATEIILHOCTH OpraHu3Ma

50 Jucaxapupl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxaeHue B nmpupoae u
MIpUMEHEHHE JIcaxapuioB

51 [Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII, (PU3MUECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHNE

52 Cucremaru3zanus 1 0000IIEHUE 3HAHU 110 pa3eny «YTIEBOIBDY

53 KontpoJubHnas padora Ne6 o reme «YrieBoabn»

54 AMUHBL: KJTaccupUKaINs, CTPOCHUE MOJIEKYI, o01ias hopmyina, H30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

55 | Xwumuueckue cBoicTBa anupaTHIECKUX AMUHOB

56 AHWINMH: CTPOE€HHE aHWJINHA, 0COOEHHOCTH XMMHUYECKUX CBOWCTB aHUJIMHA.
CriocoOblI mostydeHus: U IpUMeHeHne an(aTHYecKuX aMIHOB

57 AMUHOKHUCIIOTHI: HOMEHKJIaTypa U u3omepus, pu3nyeckue cBoiicTBa.
OTtnenbHBIE MPEACTABUTENH O-AMUHOKHCIIOT

53 XUMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUYCHUE
aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 MENTHI0B

59 | benku Kak NpUPOAHBIE MOJIUMEPBI; CTPYKTYPHI OCIKOB

60 | Xwumuueckue cBOICTBa OEIKOB

61 A3zoTcozepkalye reTrepoKiIndeckue coennuenus. HykinenHonbie
KHUCIIOTBI: COCTaB, CTPOCHHE U OHOJIOrHYecKas poib

62 KonTpoabHasi padora Ne7 o treme «A30TcCoAep:KalIue OpraHnvecKue

coeUHEeHUsD)

63 OcHOBHBIE IOHATHS XUMHUH BHICOKOMOJIEKYJISIPHBIX COCTMHEHUN 1 METOIbI
WX CHHTE3a —II0JIMMEPHU3alUs U MOJTUKOH ICHCAIHS

64 [Tnactmaccel. BonokHa. DnacToMepsl: HaTypallbHBIN CHHTETUYECKHE
kayuyku. [TonuMepsl cienuanbHOro Ha3HAuYCHUS

65 O06o0011eHe U cUCTeMaTU3alsl H3YYeHHOTO MaTepHana 1o TeMe
«BBICOKOMOJIEKYIIIPHBIE COETUHEHUS

66 HNToroBasi koHTpoJbHasA padoTa Ne 8 3a kKypc opraHuveckou

XUMHH.




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuroHepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

®epepanbHas paboyas nporpamma no xumum anst 10-11 knaccos

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mnorexa IIOK
https://m.edsoo.ru/ff0d210c
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Bnageney Pama3saHos Mca AGQynKeprmoBiy
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