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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YpOBHE CpeHero olriero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «O6 obpa3zoBanmu B Poccuiickoii ®Denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepaabHOi 00pa3oBaTeNbHONH MPOTrpaMMbI CPEIHETO OO0IIero
obpazoBanusa(®OIl COO), mnpeacraBieHHbIx B DenepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapte COO, ¢ yuérom Konuemniun npernoiaBanust yueOHOTo mpeamera « XuMus» B 00pa30BaTeIbHBIX
opranuzaiusax Poccuiickoit denepanyy, peanusyrolMXx OCHOBHbIE 00pa30BaTeNbHBIE MPOrpaMMBbl, U
OCHOBHBIX NI0JI0’keHUH «CTpaTeruu pa3Butus Bocnuranus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

X¥UMHs Ha YPOBHE YINIyOJIEHHOIO M3YyYEHHs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME E€CTECTBEHHO-
Hay4yHoro oOpas3oBanus yuwamuxca 10—11 kmaccoB. M3yuenue mnpenmera, peaqu3zyeMoe B YCIOBHAX
Qg QepeHIMPOBaHHOTO, NPOPUILHOTO O0yUYeHHs, MPHU3BAHO OOECIEYUTh O0LIe00pa30BATEIbHYIO U
OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHMKOB IIKOJBI, HEOOXOAMMYIO A aJalTallMd HUX K OBICTPO
MEHSIOIIMMCS] YCIOBUSAM JKM3HHM B COLIMYME, a TaKXKe I MPOJODKEHUS OOydeHHs] B OpraHHM3alMsIx
po¢ecCHOHATILHOIO 00pa30BaHMsl, B KOTOPBIX XUMUS SIBJISAETCS OAHOM U3 IPUOPUTETHBIX AUCLUILIUH.

B nporpamme 1o Xxumuu HazHaueHUE IIpeIMeTa « XUMHUS» MOJIy4YaeT MoAPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUM C ocHoBomnojaraoummu nonoxenussmu @I'OC COO o B3auMO0OYCIIOBIEHHOCTH LeeH,
COZepKaHUs, pE3yJIbTaTOB OOy4YeHHUsT W TpeOOBaHMH K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCS CJIEAYIOIINE BBITOJIHAEMbIE IPOrPaMMON 10 XUMUU (PYHKIIUH:

e uHPOPMALMOHHO-METOIUYECKAs,,  peanu3alus  KOTOpod  obOecrieuMBaeT  IOJIyueHHE
IIPEJICTABICHMS O LIEJIAX, COJAEpKAHUM, OOIIe cTpaTernu oO0ydyeHUs, BOCIUTAHUSA U Pa3BUTHS
o0yyaroImuxcs CpeJCTBaMU IPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO poduis;

® OpraHM3allMOHHO-IUIAHUPYIOINAs, KOTopass IpeaycCMaTpUBAeT ONpejeieHue: IMPUHIIUIIOB
CTPYKTYpPUPOBAHHUS U IIOCIIEI0BATEIILHOCTH U3yUeHUs] yUeOHOT0 MaTepualla, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepUCTHK; MOAXOIOB K (OPMHPOBAHUIO COJIEPKATEIBHOH OCHOBBI
KOHTPOJISI U OLEHKH OOpa3oBaTENbHBIX JOCTH)KEHUN OO0y4arolMXcsi B paMKax HTOTOBOM
aTTecTallvu B GOopMe €AMHOTO roCy1apCTBEHHOI 0 3K3aMeHa N0 XUMUHU.

[IporpamMma asist yriayOGnE€HHOrO U3y4YEeHUS XUMHHU:

® YCTaHABJIMBAET MHBAPUAHTHOE MIPEIMETHOE CO/IEpKaHUe, 0053aTeIbHOE A1l U3yUEHUs B paMKax
OTIENbHBIX IpoduIIel, IpeaycMaTpuBaeT pacipeeieHue U CTPYKTYPHUPOBaHHUE €ro Mo Kiaccam,
OCHOBHBIM CO/Iep KaTeIbHBIM JTMHUAM/pa3ienam Kypca;

e J1aéT NPUMEPHOE pacHpeleneHne y4eOHOro BPEMEHM, PEKOMEHAYEMOro sl H3Y4YEHHs
OTJENbHBIX TEM;

e [peasaraeT NpUMEpHYIO MOCNIEI0BATEIbHOCTh U3YUEHUs yUeOHOro MaTepuraia ¢ y4éTOM JIOTUKU
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOJAMYECKYI0 MHTEpIpETaLUIo LeJded M 3ahay U3yueHUs NpeaMeTa Ha yriIyOoJa&éHHOM
YpPOBHE C Y4Y€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpEIHEro ooIiero odpa3zoBaHuS,
COJIEP/KATEIbHOM ~ XapaKTEPUCTUKHM  IUJIAHUPYEMbBIX  PE3YJIbTaTOB  OCBOCHMS ~ OCHOBHOM
00pa3oBaTebHON MPOrpaMMBbI CpeTHETr0 001Iero 00pa3oBaHusl (TMYHOCTHBIX, METAIIPEIMETHBIX,
NpPEIMETHBIX), a TakKe C Yy4ETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHBIX JEHCTBUI
o0yJarolerocsi 10 OCBOCHHIO COEpKaHUs MPeaAMETa.

Ilo BceM Ha3BaHHBIM MO3ULKAM B NPOTpaMME IO XUMHUHU NPEAYCMOTPEHA MPEEMCTBEHHOCThH C
oOydyeHHEeM XHMHUHM Ha YPOBHE OCHOBHOIO oOOIIero oOpa3oBaHus. 3a IMpeneilamMH YCTaHOBJIEHHOU
IPOrpamMMoii o XuMuM 00s3aTenbHON (MHBAPUAHTHOM) COCTABIIAIONICH colepKaHusl yueOHOro npeaMeTa
«XuMHs» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBISIOUICH, KOTOpas JOJKHA
OIIPEJIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduiis ooydeHus.

B coorBerctBumn ¢ koHuenryanpHbiMu nosiokeHussMH OI'OC COO o Ha3HauyeHWH NPEeIMETOB
6a30BOro u yriayOn€HHOro ypoBHeH B cucreMe Au(QepeHIHpOBaHHOTO 00yUeHHs] Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMsS XUMHUS Ha YpOBHE YINIyOJNEHHOrO W3y4YeHHUS HAmNpaBieH Ha peanu3aliio
MIPEEMCTBEHHOCTHU C MOCJEIYIOIUM 3TaroM MOJyYeHHs] XUMUYECKOro 00pa3oBaHMs B paMKaxX HU3y4eHHs
CHELUAIBHBIX €CTECTBEHHO-HAYUHBIX M XMMMUYECKMX IUCLMIUIMH B BY3aX M OPraHU3alMiX CPEIHEro
npoecCHOHATBHOTO 00pa3oBaHua. B 3Tol CBs3M u3ydeHHe mpeamera «XUMHS» OPUEHTHPOBAHO
IPEUMYILIECTBEHHO HA pacIIMpeHHe M yriayOleHue TEeOpeTHMUeCKOW W MPAaKTUYECKOH MOATOTOBKHU



o0ydJaronuxcsi, BBIOPABIIMX OMNPEACIEHHBIA Npoduib OO0ydeHHs, B TOM YHCIE C TIEPCIEKTUBON
MOCTIEIYIOIIEro MOJYyYeHHs XHMHYECKOr0 OOpa3oBaHMs B OpraHM3alusAX HpoQecCHOHATBHOTO
obOpazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miiaHupyeMbIM pe3ybTaTaM OCBOCHUS
denepanpHOl 00pa30BaTEILHON MpPOTpamMMbl CpelHEro oOmero oOpa3oBaHMs H3yYEHUE TMpPEaMETa
«XHUMHSD OPUEHTUPOBAHO TAKXKE HA PEIlICHUE 3a/1a4 BOCIIUTAHUS U COLUATbHOIO PA3BUTUS 00YUaIOLINXCS,
Ha GOPMHPOBAHKE Y HUX OOLICUHTEIJICKTYIBHBIX YMEHHH, YMEHUH pallioHAIM3alUN Y4eOHOTO Tpy1a U
0000IEHHBIX CTIOCOOOB AEATEILHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HAIPEIMETHBIA XapaKTep.

CocTaBisIOMUME MpeIMeTa « XUMUSD Ha YPOBHE YIITyOJIEHHOTO U3yUYCHHUS SIBIAIOTCS YTy OnEHHBIC
Kypcbl — «Opranuueckas XxuMus» u «O01as u Heopranudeckast xumus». [Ipu onpeaeneHun moaxoa0B K
0TOOpY M CTPYKTYpHOH OpraHM3alUMU COJACPKAHUSA 3TUX KYpPCOB B IPOrpaMMe MO XUMHH 32 OCHOBY
npuHATH nojioxkeHnst ®I'OC COO o paznuuusx 6a30BOT0 U yriayOaéHHOTO YPOBHEH N3YUYEHUS MpeaMeETa.

OcHoBy coxepxkanusi KypcoB «Opranuyeckas xumusi» U «OOImIas W HEOpPraHHMYECKask XUMUS)
COCTaBJISIET COBOKYITHOCTD NMPEAMETHBIX 3HAHUM ¥ YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUEHUS
nmpenMera. JTa cUCTeMa 3HAHUN IOJy4yaeT OIpeneiI€HHOE TEOPETHUECKOE JIONOJHEHHE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO 00BN 00BEM pakToNornyeckoro Matepuana. Tak, Ha yriayOiaéHHOM
YpOBHE U3y4YeHHs MpeaMera oOecrieueHa BO3MOXKHOCTh 3HAUMTENBFHOTO YBEIWYCHHS 00bEMa 3HAHUU O
XUMHUYECKUX JJEMEHTaX M CBOMCTBaX HMX COCIUHEHHH Ha OCHOBE paCIIMpPEHUs M YyriayOJleHus
MPEJCTaBICHUNA O CTPOSHHH BEIIECTBA, XUMHUYECKON CBS3M M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKIIHH,
paccMaTpuBaeMbIX C TOYKM 3pEHHS XUMHUYECKOW KHHETUKM U TepMOAMHAMUKH. W3yuyeHwue
MEpUOINYECKOT0 3akoHa U [leproaWYeckol CHUCTEeMBbl XHMMHUYECKHX JJIEMEHTOB Oaszupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKHX IMPEJICTABICHHUSIX O CTPOCHHHM aroMa. XHUMHUYECKash CBS3b
OOBSICHACTCS C TOUKH 3PEHHS SHEPTeTUISCKUX M3MEHEHHH Mpu e€ 00pa30BaHUU U Pa3pyILICHHUH, a TAKXKE C
TOYKH 3pEHHUS MEXaHU3MOB e€ oOpa3oBaHMs. V3yueHue TUIOB peakiuil AOmoyHsIeTcs GOopMUPOBAHUEM
MPEJCTABICHUNA 00 MEKTPOXMMHUYECKHX MPOIECCaX U 3JIEKTPOJIU3E pacIuIaBOB M PacTBOPOB BewlecTB. B
Kypce OpPraHMYeCKON XUMHH MpPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUU YJIENseTcs
oco0oe BHUMaHHE BOIpocaM 00 3JeKTPOHHBIX 3(dekrax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U
MeXaHHU3MaXxX peaKIuil.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COJEp)KAaHHE KypCOB XHMHUHU YTIyOJIEHHOTO YPOBHS M3YUYCHUS
JUIS KJIACCOB OMpeNeNEHHOro nmpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep JOMOJTHEHUN K
o0miell cucTeMe NMpeIMETHBIX 3HAHWK) OKAa3bIBAIOT BIMSHHE CMEXHBIE NMpeaMeThl. Tak, Hampumep, B
COJIEp’KaHUU TpeaMeTa sl KJIACCOB XMMUKO-(U3NYeCcKoro mpoduis OobIIoe 3HaYeHue OyIyT HMETh
AJIEMEHTHI Y4eOHOT0 MaTepuana mo obmield xumuu. [Ipu u3ydeHnn mpeamera B JaHHOM CIydae aKIEeHT
Oyzer clenaH Ha OOIIHOCTh METO/OB MO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM U B (pU3MKe:
aTOMHO-MOJIEKYJIsIpHAs TeopHsl (MOJIEKYJIsIpHas TeopHs B QU3HKE), 3aKOHBI COXPAHEHHUST MACChl i YHEPTHH,
3aKOHBI TEPMOJUHAMUKH, JIEKTPOJIN3a, IPEICTABIECHUS O CTPOSHUH BEIIECTB U JIPyToe.

B T0 ke BpeMs B copiep>KaHnU MpeIMeTa IS KJIacCOB XMMHKO-OHOIOTHYECKOT0 Mpoduis 0ombImit
yAETbHBINA Bec Oy/IeT UMETh OpraHuYecKas XuMus. B 3ToM ciydyae mpeaocTaBisieTcss BO3MOXHOCTD IS
0oJiee 00CTOSITETHHOTO PACCMOTPEHHSI XHMUYECKOI OpraHU3aliy KIETKH KaK OMOJIOTHYECKON CHCTEMBI, B
cocTaB KOTOPOU BXOJST, K MIPUMEPY, TaKUe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHUMH/bI, OCKH, YTIeBOIbI,
HYKJIEMHOBBIE KUCIIOTHI U apyrue. [Ipu 5ToM 3HaHMS O cOCTaBe W CBOMCTBAX MPEICTABUTENCH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIY>KaT OCHOBOM IS M3y4eHHs CYIIHOCTU MpOILeccoB (POTOCHHTE3A,
JIBIXaHUS, THIIECBAPCHHUS.

B mnnane ¢opmMupoBaHHS OCHOB HAay4dHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX METOOB
MO3HAHUS W OIBITa MPAKTHYECKOTO NMPUMEHEHUs] HAYYHBIX 3HAHUHM HM3y4deHHE TpeaMmera «XuMHs» Ha
yrayOIE€HHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBSI3AX C YYEOHBIMHU MPEIMETaMH, BXOISIIMMHU B
COCTaB MpeAMETHBIX oOnacteil «EcTecTBeHHO-Hay4YHbIE TpeaMeTh», «MarteMaTnka U WHPOpMATHKa» U
«Pycckuii A3bIK U IUTEpATYypay.

[Tpu m3ydeHun y4eOHOTO TpeaMeTa «XUMHs» Ha YriyOJIEHHOM ypOBHE TakXe, KaK Ha ypOBHE
OCHOBHOT'O U CpeJIHEro 00111ero oopazoBaHus (Ha 6a30BOM YPOBHE), 3a/1a4eii IepBOCTENIEHHON 3HAYMMOCTH
aBnsieTcss  (OPMHpPOBaHHWE OCHOB HAyKM XHMHH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSA,
MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa U OJJHOTO U3 KOMIIOHEHTOB MHMPOBOI KyJbTypbl. Pemenue >Toi
3aJjauu Ha yrITyOJIEHHOM YPOBHE M3YUCHUS TPEMETa MPEIoiaraeT peaan3aliio TakKuX [ejle, Kak:

e (opmupoBaHUE NPEICTABICHUN: O MaTepHATbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTSIX H

M03HABAEMOCTH SBJICHHI MPUPO/IBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HaYK U €€ BeayIei
ponru B oOecrne4eHHH YCTOWYMBOTO pA3BUTHUS 4YEJIOBEYECTBA: B PpEUICHHH MpoliIemM



AKOJIOTUYECKOM, SHEPTETUUECKON M TTUIIEBON 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/IaHUN
HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB DJHEPIHH, B OOCECICUEHUH PAIOHAIHHOTO
MIPUPOJIOTIONB30BaHMs, B (DOPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KyJIbTYPhI UETIOBEKA, a TAKKE
9KOJIOTMYECKA 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie;

OCBOCHHE CHCTEMBI 3HAHMM, JIEKAIIMX B OCHOBE XHMMHYECKOH COCTaBJISIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX TIOHITHH, 3aKOHOB M TEOPHI XMMHUH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUH BEIECTBA HA Pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HaJIMOJICKYJIIPHOM, O TEPMOJIMHAMHUYECKHX W KHHETUUYECKHX 3aKOHOMEPHOCTSIX IMPOTCKAHUS
XUMUYECKUX PEaKluid, 0 XMMHYECKOM PAaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHUCTEMax, 00
0OIIMX HAYYHBIX MPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHHe y OOYyYarONIUXCs OCO3HAHHOTO MOHMMAHHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUN Ui OOBSICHEHUS KIIIOUEBBIX HUJEH M MpOOJIeM COBPEMEHHOW XUMUU, IS
OOBSCHEHHS W TIPOTHO3UPOBAHUS SIBJICHWUH, HWMEIOIINX €CTECTBEHHO-HAYYHYIO IPHUPOIY;
IPaMOTHOTO PElICHHs TPOOJIeM, CBSI3aHHBIX C XUMHEH, IIPOTHO3UPOBAHMS, aHAIN3a U OIEHKH C
MO3MIIMKA  JKOJIOTMYECKOW O€30MacHOCTH TOCIEACTBUNA OBITOBOM U IPOU3BOJCTBECHHOU
NESTEILHOCTH YEJIOBEKa, CBSA3aHHOM C XUMHUYECKUM IIPOM3BOJICTBOM, HCIOJb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriayOieHne MpeACcTaBlIeHU 0 HAyYHBIX METO/IaX MO3HAHUS, HEOOXOJUMBIX AJis MPUoOpETeHUS
YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB M OOBSACHEHUS XUMUYECKUX SBICHUH, MMEIOLINX
MECTO B IPUPOJIE, B MPAKTUYCCKOMN JACSITEIBHOCTH U TTOBCETHEBHON KU3HH.

B muane peanu3anmu mepBOOYEPETHBIX BOCHUTATENBHBIX U PA3BUBAIOMIMX (QYHKIHMHA IIETOCTHOM
CUCTEMBI CpeJHero o01iero oopa3oBaHus MPU U3YUYCHUH MpeaMeTa « XUMUsS» Ha YrIIyOJIEHHOM ypOBHE
0C00YI0 aKTyaIbHOCTh MPUOOPETAIOT TaKUE LT U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SBJICHUN NPHUPOJBI, YBAKEHHsS K IpoLeccy
TBOPYECTBA B obJiacTu TCOPCTUUCCKUX U IMPUKIIATHBIX I/ICCJIGI[OBaHI/Iﬁ B XMMUH, CI)OpMPIpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHMBALMU K OOyYEHMIO M II03HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHHUS 00IEUETIOBEUECKUX [IEHHOCTEM;

Pa3BUTHUEC TIO3HABATCIIBHBIX HWHTCPCCOB, HWHTCIIJICKTYAJIbHBIX W TBOPYCCKHUX CIOCOOHOCTEN
oOyyaromuxcs, (pOpMHUpPOBaHHE y HHUX CO3HATEJIBHOI'O OTHOLIEHUS K €aMOOOpa30BaHUIO U
HENpEephIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEHIHONW MPO(PEecCHOHANbHON U OOIIEeCTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J0POBOM
oOpase Ku3HH;

(dhopMupoBaHEe YMEHUHN 1 HABBIKOB Pa3yMHOTO MPUPOJIONIOJIb30BAHUS, PA3BUTHE IKOJIOTHUECKOM
KYJIbTYpBI, IpUOOPETEHHE OIbITa OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHYECKOH JesTeTbHOCTH.

OO1mee YUCIIO YacoB, MPEITyCMOTPEHHBIX I U3YyYCeHUsS XUMUW Ha YTIyOJICHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctaiseT B 10 kiacce — 136 gacoB (4 4aca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

OPI'TAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenMeT u 3HaYeHNE OPTaHUYECKON XUMUH, IPEICTABICHNE O MHOTOOOPa3uH OPraHuYeCcKuX
COCIMHECHU.

DNEKTPOHHOE CTPOCHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUS. BaneHTHble
BO3MOXKHOCTH aroma yriepoAa. XHUMHYECKas CBs3b B OPraHUYECKHMX COEIUHEHMSX. THIIbI
rudpuan3ay aTOMHBIX opOutaineil yriepona. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U
(0OMEHHBIN M JTOHOPHO-AKIENTOPHBIN). THIIBI epeKpbIBaHUS aTOMHBIX OpOUTaNIel, G- U T-CBS3H.
OpunapHasi, ABOWHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIaX OPraHUYECKUX
BeriecTB. [ToHsATHE 0 CBOOOIHOM pajKaie, HyKIeopuie U MIEKTpoduIe.

Teopuss cTpoeHUs opraHuyeckux coeauHeHuit A.M. bytiepoBa u  COBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUM CTPOEHUS OPraHUUYECKUX COEAMHEHUU.
Monekynsipable U CTpyKTypHble (opmyibl. CTpyKTypHble (OpMYJbl pa3IUYHbIX BHUOB:
pa3BépHyTas, COKpaul€HHas, cCckenetHasd. M3omepusa. Buuael u3omepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTpOHHbIE AG(GEKTh B  MOJEKyJaXx OpraHu4ecKuX COeIMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienne o kimaccupuKalud OpraHudeckux BemecTB. [loHATHE O (YyHKIMOHATHHOM
rpynne. I'omonorus. I'omonorumueckue psabl. Cucremarnyeckas HOMEHKJIATypa OpPraHMYecKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoctu U KIacCH(pHKaIMs OPraHMYECKHUX  PEAKIMM. OxucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M MX IpEBpAlllEHUN: O03HAKOMIIEHHUE C
o0Opa3liaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, OMBITHI MO MPEBPALICHHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IU1aBjIeHUE, 00YTIIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE
MOJieJIeld MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yriaesogopoabl.

Ankanbl. ['omonorudeckuii psn ankaHoB, oOmas Qopmyna, HOMEHKIATypa W H30MEpHs.
DJIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SPS-TMOpHMIM3AIMSA ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUEe CBOHCTBA AIIKAHOB.

XVMHYEeCKHEe CBOMCTBA aJKaHOB: PEAaKIMM 3aMEIEHUs, U30MEepU3aliu, IETUIPUPOBaHMS,
LIMKJIA3aU1, TUPOJIN3a, KpeKUHra, ropenus. [IpencraBpienne o MexaHu3Me peakuuii paauKaabHOTO
3aMelleHusl.

Haxoxnenue B npupojae. CriocoObl MOMyYeHHs U IPUMEHEHHUE aJIKaHOB.

[uxnoankansl. OOmas ¢opmyia, HOMEHKIaTypa u u3omepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB ManbIX (UMKIOMPONAH, MLHUKIOOyTaH) M OOBIYHBIX (LIUKIJIOTICHTAaH,
LUKJIOTE€KCaH) [UKI0anKkaHoB. CriocoObl MONy4YeHNs U TPUMEHEHNE [IUKI0ATKAHOB.

Anxkensl. ['oMonoruueckuii psifi ankeHoB, oOmias ¢popMynia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT alKeHOB, SP°-TrHOPUIN3aIMs aTOMHEIX OpOHTalei yrieposa,
o- 1 m-cBsi3u. CTpyKTypHas U reomerpuueckas (IHc-TpaHc-) uzomepus. PU3MUecKue CBOMCTBa
aJIKEeHOB. XUMHYECKHE CBOMCTBAa: peaklUW{ MPUCOEIWHEHUs, 3aMEIleHUs B O-TOJIOKEHHE MpU
JIBOMHOM CBSI3U, OJIMMEpU3alnK U okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO CB3b. CIIOCOOBI MOJTy4YEeHUS U IPUMEHEHUE aJIKEHOB.

AJKa/IUEHBI. Knaccudukanus aJKaJMEeHOB (comnpsiKEHHBIE, M30JMPOBAHHbIE,
Kymyaupoganusie). OcOOEHHOCTH JIEKTPOHHOTO CTPOCHHSI M XMMUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenwe. [lonumepusanus conpsuk€HHBIX TueHOB. CrIOCOObI MOTyYeHUS
U TIPUMEHEHUE allKaIueHOB.

Anxunbl. ['oMonornueckuil psifi anmkuHOB, oOmmIas (Gopmysia, HOMEHKIATypa W H30MEpHs.
ONEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJlKWHOB, SP-TUOpUIM3aIUs aTOMHBIX
opOutaneit yriepona. DU3MYECKHUE CBOWCTBA aTKUHOB. XHUMHYECKHE CBOWCTBA: pPEaKIUU
NPUCOEANHEHUS, NUMEpPU3aluid U TpUMEpH3aliK, OKUciIeHUs. KuciaoTHple CBOWCTBAa AallKMHOB,
UMEIOIMX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakIMM Ha TPOHHYIO CBs3b. CriocoObl
MOJIyYEHUSI U IPUMEHEHUE AIIKUHOB.



ApomaTudeckue yriieBoJopoasl (apeHsl). ['omomornueckuii psii apeHoB, obmas ¢Gopmya,
HOMEHKJIATypa U H30MepHs. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbI OeH30Ia.
®dusnyeckue CBOWCTBA apeHOB. XUMHUYECKHME CBOWMCTBA OCEH307a W €ro TOMOJIOTOB: PEaKIMH
3aMelIeHusT B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM pajauKaje, PEeaKkiHH IMPHCOSIUHEHHUS,
OKHCIIEHHE roMoJioroB 6en3ona. [IpencraBineHre o0 OpUEHTHUPYIOLIEM JIEHCTBUM 3aMecTUTeNeH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE AJKMIBHBIX PaAUKaloB, KapOOKCHIIbHON, THAPOKCHIBHON, aMUHO-
U HUTPOTPYIIIbI, aTOMOB rajioreHoB. OCOOEHHOCTH XUMUYECKUX CBOUCTB ctuposna. [lonumepusanus
ctupoia. CriocoObl MOTy4eHUs ¥ TPUMEHEHHE apOMAaTUYECKUX YTIIEBOIOPOJIOB.

[Tpupoansrtii ra3. [lomytHbie HedTsHbBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHBIN yroib
U TIPOJAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeTH: IeperoHKa, KpeKUHT (TEPMUYECKUH,
KaTaJuTuueckuil), pudopmunr, nuponus. IlpoaykTel nepepaboTku HePTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas cBs3b MEX/Y pa3IMUHbIMU KJIaCCaMM YIJIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOr€HIPOM3BOAHBIX YIVIEBOAOPOJIOB. Peakuum 3amernieHus
rajjoreHa Ha TUAPOKCOIPYIIy, HHUTPOIrpyMIy, LHMAHOTPYIIy, aMuHorpymmy. JlefictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO U CIHUPTOBOrO  pacTBopa  wiénoun. BzaumopeiictBue
JUTaJoOr€HAJIKaHOB C MarHueM U IUHKOM. [loHATHE O MeTasIoOpraHM4YecKHMX COCIUHEHHUSX.
Hcnonp30BaHuEe TrajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

DKcIepUMEHTATbHBIE METO/IbI U3yUEHHSI BEIIECTB M UX MPEBPAILICHHI: H3yueHHE (HU3NIECKUX
CBOWCTB YIJIEBOJOPOJIOB (PacTBOPUMOCTb), KaYECTBEHHBIX PEAKLUH YIIIEBOJOPOJIOB PA3IUYHBIX
KJaccoB (oOecuBeyrBaHWE OpPOMHOM WM HWOJHOW BOJBI, pacTBOpa IE€pMaHTaHaTa Kauus,
B3aMMOJICIICTBHE alleTWIEHAa C aMMHAadHbIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOE
oOHapy»eHHEe yrieposa U BOJ0poa B OPraHUYECKUX BEIIECTBAX, OJyUYEHNUE STUIEHA U U3yUYECHUE
€ro CBOWCTB, O3HakomiieHHe ¢ Koyuiekuusmu «Hedtb» u «Yromp», ¢ obpasnamu IuiacTmace,
Kay4yKOB M PE3UHbI, MOJCIMPOBAHHWE MOJEKYJ YIJIEBOJAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
yIJI€BOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckie coeinHeHUsI.

[TpenensHble 0THOATOMHBIE cIUPTHL. CTpOeHHE MOJIEKYJI (Ha MpUMepe MEeTaHoja U 3TaHOoJIa).
["'omonoruyeckuii psis, odmas Gopmysia, U30Mepus, HOMEHKIATypa U Kiaccudukaius. Ouznyeckue
CBOICTBA MPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BolopoaHble CBS3M MEXIY MOJIEKYJIaMH CIIUPTOB.
XVMHYECKUE CBOMCTBA: peaklMM 3aMelleHus, AETUApaTalud, OKHCICHHS, B3aUMOJAEWUCTBHE C
OpPraHMYECKUMHU U HEOPraHUYECKUMHU KHcaoTaMu. KauecTBeHHas peakiiysi Ha OTHOATOMHBIE CIIUPTBHI.
JleiicTBue 3TaHO/la W METaHOJA Ha OpraHu3M uenoBeka. CrocoObl MOJMyuyeHUs U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie >¢gupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKUX M XUMHUYECKUX
CBOJNCTB.

MHoOroaToMHbI€ CIUPTHI — STUICHIVIMKOIb U IIHLepuH. Du3nueckne 1 XuMU4YecKue CBOMCTBa:
peakuuy 3aMELEHUs, B3aHUMOJCICTBHE C OpPraHMYECKMMHM M HEOPraHMYECKUMHU KHCIIOTaMH,
KauecTBEHHasl peaklus Ha MHOToaTOMHble chupThl. llpeacraBieHue O MeXaHU3ME peakIuil
HykJeopuiabHOro 3amemnieHus. JlefictBue Ha opraHu3Mm dYenoBeka. CrocoObl MOMy4YeHHS U
MPUMEHEHNE MHOTOAaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIHMSHUE T'MJIPOKCOTPYMNBI M OEH30JBHOTO sApa.
O®uznyeckue cBoiicTBa (¢eHona. OcoOEHHOCTH XHMMHUYECKHUX CBOWCTB (QeHona. KadecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocts (enona. CrocoObl MoNydyeHUs M TpUMEHEeHue (¢eHoa.
®enonpopManbIeruiHas cMoa.

KapOoHubHBIE COETMHEHHS — AIbETUABI M KETOHBI. DJIEKTPOHHOE CTPOSHHE KapOOHUILHOM
rpynnel. ['omonoruueckue psabl adbAeTUIOB M KETOHOB, oOmas Qopmyna, u3oMepus Hu
HOMEHKJIaTypa. Pu3nuecKknue CBOMCTBA allbJIECTHI0B U KETOHOB. XMMUYECKUE CBOICTBA aJIbJIETHI0B
U KETOHOB: peakuuu mnpucoeArHeHus. OKHCIEHUE allbJeruJI0B, KaueCTBEHHbIE peakUuu Ha
anpaeruabl. CriocoObl NOMy4YeHHUs! U IPUMEHEHHE AJIbJIETUAO0B U KETOHOB.

OnHOOCHOBHBIE TpefesibHble KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3oMmepuss W HOMeHKiarypa. Pusnmyeckue CBOMCTBA OJHOOCHOBHBIX
IpEeJeNbHBIX KapOOHOBBIX KHCIOT. BOOpOIHBIE CBA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMHYECKUE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, pPEaKIUs STepUPHUKAIMM, PEAKIUH C y4aCTHEM



YIIIEBOJOPOAHOTO pamukana. (OCOOCHHOCTH CBOWCTB MYypaBbHHOM KHCIOTHL [loHsATHE O
MPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢dupax. MHoroodbpaszue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPENEeNbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT, JAUKApOOHOBBIX
KHCJIOT, TUAPOKCHKapOOHOBBIX KHcHOT. IlpeacraButenun BbICIIMX KapOOHOBBIX — KHCIOT:
CTeapuHOBas, NAIbLMUTUHOBAS, OJICUHOBAS, IUHOJIE8AS, NUHOIeH08as KUCTOThl. CIIOCOObI MOTyYeHUS
U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. ['omonoruueckuii psn, obmas Qopmyia, U30Mepus U HOMEHKJIATypa.
DuU3NYECKUE U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHOU CPEJIE.

Kupsl. Ctpoenue, ¢puznyeckue M XUMUYECKHUE CBOWCTBA KHUPOB: THAPOIU3 B KHUCIOH H
menoyHoi cpene. OCOOEHHOCTH CBOWCTB KHPOB, COACPIKALIMX OCTATKH HETPENETbHBIX JKUPHBIX
KHUCIIOT. JKUpBI B IPpUPOJE.

MBpbUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakrtepuctuka yrieBojgoB. Kiaccuduxanus yrieBogoB (MOHO-, OU- H
nojucaxapuabl). MoHocaxapuabl: TJIOK03a, (pykro3a, ramakrosa, pubo3a, Ae30Kcupudo3a.
®u3nyecKue CBOMCTBA U HaxoXKJeHue B mpupoje. PorocuHTe3. XUMUYECKHUE CBOMCTBA IIFOKO3bI:
peaKLuu C y4acTUEM CIIUPTOBBIX U allbJAETUIHON TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHUE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HaUEHUE B KM3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuubl: caxaposa,
ManbTO3a M JIaKTO3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIME aucaxapuiabl. ['naponus
nucaxapunioB. Haxoxnenue B mpupone u npuMeHnenue. [lonmcaxapuipl: Kpaxmai, TJIMKOI€H U
nesnoao3a. CTpoeHne MaKpoMOJIEKYJl Kpaxmaia, IIIMKOTeHa U LEeUIi0103bl. Pu3nueckrue CBONCTBA
Kpaxmaia U LEeJUII0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmalia: TMAPOJIN3, KAYECTBEHHAs PEaKLMs C
no0M. XMMUYECKHE CBOWCTBA IIEIUIIONIO3BI: TUAPOIU3, TOIydYeHHe d(PUPOB HeUTioI036l. [lorsTre
00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO03a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BELIECTB M HMX IpEBpalllEeHUuil: pacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBHUE 3TAHOJIA C HATPUEM, OKHCIIEHUE 3THUJIOBOIO CIIUPTA B
aJbJIerU]l Ha pacKaJI€HHOM MEIHOH MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUPTA AUXPOMATOM KajIus
(BO3MOXKHO HCIOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBIE pEaKUWHW Ha ambAeruibl (C
ruapokcuaoM auammuncepeodpa(l) u ruapoxcugom meau(ll)), peakius raunepuHa ¢ THAPOKCHIOM
menu(ll), xumMudeckne cBONCTBa pacTBOpa YKCYCHOM KMCIOTBI, B3aUMOCHCTBUE PAacTBOPA IITFOKO3bI
c ruapokcuaom Meau(ll), B3anmopaericTBre kpaxmaina ¢ HOJJOM, pEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4
no TemaM «CrupThl ¥ peHomnb», «KapOoHoBbIe KUCTOTHL. CH0XKHBIE 3(DUPHI».

A3oTcoaep:kaliye opraHuyeckne coeANHeHusl.

AMUHBI — OpraHuyecKre Ipou3BoIHbIe aMMuaka. Knaccugukaius aMuHOB: anupaTuyeckue u
apoMaTHYeCKHe; MEepBUYHbIC, BTOPUYHbIE M TpeTuuHble. CTpoeHHe MoiieKysd, obmas ¢opmyina,
U30MepHsl, HOMEHKJIaTypa 1 (U3nUecKre CBOMcTBAa. XMMHUYECKOe CBOMCTBA amu(paTUYECKIX aMUHOB!
OCHOBHBIE CBOMCTBA, ATKWJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX AaMUHOB C A30TUCTON KHCJIOTOM.
Conu ankuiaaMMOHUS.

AHUJIMH — MpeICTaBUTENIb aMUHOB apoMaTudeckoro psaa. CTpoeHue aHuiauHa. B3aumHoe
BIMSIHUE TPYyNIl aTOMOB B MoOJIeKyse aHuUIMHA. OCOOEHHOCTH XUMHUYECKUX CBOMCTB aHMIIMHA.
KauectBennsle peakiuu Ha aHWIMH. Cr1ocOOBI MOTyYeHUs U PUMEHEHHE aln(aTudecKuX aMUHOB.
[Tonyyenue aHUIMHA U3 HUTPOOEH30IA.

AmuHokucioTel. HoMmenknatypa u usomepus. OTaenbHble NPEACTaBUTENN 0-aMHUHOKHUCIIOT!
[JIMLMH, alaHuH. OU3NUYecKue CBOMCTBA aMHMHOKHMCIOT. XMUMHUUYECKHUE CBOMCTBA aMHUHOKHCIIOT Kak
aM(OTEepHBIX OPraHMYECKUX COEIMHEHMH, peakiys MOJUKOHAECHCAIlMU, 00pa30BaHUE MENTHAHON
cBsA3U. buonornueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku xak mpupoansle nonuMepsl. [lepBuyHas, BTOpuyHas U TpeTUYHAs CTPYKTypa OENIKOB.
XUMHUECKUE CBOMCTBA OENTKOB: THAPOIIN3, IeHATypaI|sl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

DKCrepuMeHTaIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MPEBpAIlleHU: paCTBOpEHHE OEIIKOB B
BOJIE, JIeHaTypalus O€JIKOB MpH HarpeBaHWHM, I[BETHbIE pEAaKUMU Ha ONKH, pelIeHue
HKCIIEPUMEHTAJbHBIX 3a/ady MO0 TeMaM «A30TcojepiKallie OpraHUYecKue COETUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COEANHEHUI.

BbicokomosieKky IsipHbIE COeTUHEHHUS.

OCHOBHBIE MOHATUS XHMHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEAHAS MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJMMEPU3aLMsl U TOJIMKOHACH AL



[Tonumepusie MaTepuanbsl. [lnactmaccel (MOMUATHIICH, MOJUIIPONUIICH, MOJWBUHUIIXIOPU],
MOJIUCTUPOJT, TOTUMETHIMETAKPHIIAT, MOJMKAPOOHATHI, MOIUAITUICHTepedTaANaT). Y TUIH3aus 1
nepepadoTKa MIacTUKa.

DOnacToMephl:  HATYpPaJIbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHEHOBBIA,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, WIENK), MCKYCCTBEHHBIE (BHUCKO3a, AalleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[TonmuMepsl crenUaNbHOTO Ha3zHA4YeHUs (TeQIIOH, KEBIap, dJIEKTPONPOBOSIINE MMOJTUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB W MX IPEBPAIICHUN: O3HAKOMJICHUE C
oOpa3laMu  TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnble 3a1aun.

Haxoxnenne MonekyaspHOW (GOpMyIbl OPraHUYECKOrOo COSAMHEHHS IO MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXXJICHHE MOJEKYJISIpHOW (OpMysbl OpraHHYECKOro
coenuHEeHUs 1Mo Macce (00hEMY) MPOTYKTOB CrOpaHus, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYpHOU (HopmyIbl
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IOJyYCHUS,
ompezieNieHue I0JIM BBIXOa MPOIyKTa PEaKIMUA OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBA3€H NMpU M3yuyeHUU opraHuyeckoil xumuu B 10 kmacce
OCYILECTBIISIETCS YePe3 UCTIOIb30BAHMNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATUHN, TaK U TTIOHSATHUH,
MNPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTeCTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTecCTBeHHO-HAyYHbIC TTOHSTHUS: SIBJICHHE, HAYYHBIN (aKT, TMIIOTE3a, TEOpHs, 3aKOH,
aHaJN3, CUHTE3, Ki1accudukaiys, HabIroeHue, U3MEepeHne, IKCIIEPUMEHT, MOJIeJb, MOJICITUPOBAHHE.

®du3uka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TeJO, 00BEM, arperarHoe COCTOSHUE BEIIeCTBa, (PU3MYECKHe BETUYMHBI, €IMHHIIBI
U3MEpEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: kinerka, opraHu3M, JKocucTeMma, Ouocdepa, MeTadOIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TETEPOTPODHBIN TUTI TUTAHUS, OpOKEHUE, HOTOCHUHTES, TbIXaHUE, OCTKHU, YTIIEBO/IHI,
JKUPBI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOTIUBO.

TexHONorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIILHOIO MUTAHUS, MOIOILIUE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT' PAMMBI I10 XMMUU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHs TpeaMera «XHMHUsS» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHA
BBIJICJIEHBl  CIEAYIOIIME  COCTaBISIOIIME: OCO3HAHHWE  OOy4YaloUIMMHUCSH  POCCHICKON
IPaXIaHCKOW MJAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEJICJIEHUIO; HAJIM4YMe MOTHBAllMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh
o0yyYaromuxcs PpPyKOBOACTBOBATbCA TNPUHATHIMH B OOILIECTBE NpAaBWIAMH W HOPMaMH
MIOBEJICHMSI; HAJIMYKME IPABOCO3HAHUS, IKOJIOTUUYECKOM KyJIbTYphl; CHOCOOHOCTh CTABUTH LIEIH
U CTPOMUTD KU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «Xumus» OTpaKaroT
c(OPMHPOBAHHOCTH OIBITA TIO3HABATEIILHON M MMPAKTHYECKON JACATEIBHOCTH 00YJarOIuXcs B
Ipolecce peajin3aluu 00pa3oBaTeIbHOMN 1A TENTbHOCTH.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS npeaMeTa «XuMHS» OTpaXKaroT
c(OPMHPOBAHHOCTH OIBITA [TO3HABATEILHON U MIPAKTUYECKON JEATEIbHOCTH 00yYaromuXxcs B
IIpOLIECCE peann3ali 00pa3oBaTeIbHON AESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUs 00YYaIOUIMMKCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00S3aHHOCTEH, YBaXKEHUS
K 3aKOHY U IPaBONOPAIKY;

IIPEJICTABICHHS] O COLMAIbHBIX HOPMAxX M IMpaBUiIaX MEXKIUYHOCTHBIX OTHOILIEHUH B
KOJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEJIBHOCTH HPHU CO3/JaHUU Y4EeOHBIX
IIPOEKTOB, PEUIEHUH Y4YeOHBIX M TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU XUMHUYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JPYTUX TpU aHAJINW3€ Pa3IMYHbIX BUJOB YUeOHOM NeSTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY M HAyYHOMY Hacl€AUI0 OTE€YECTBEHHOU
XMMMWY;

YBaXXEHMsI K MPOLECCY TBOPUECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO MPUIIOKEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JAaHHBbIE HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HaOIIOIEHHH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U IPAKTHKOB;

UHTEpPECa M IIO3HABATENIbHBIX MOTHBOB B IIOJYYEHHUH M IIOCIEAYIOLUIEM aHAJIM3e
MH(}OpPMALINY O MEPETOBBIX JOCTHKEHHUIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHMBATh CUTYallMH, CBA3aHHBIE C XHMHUYECKHMMH SBICHHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELEHUS, OPUEHTUPYACh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHHBAaTh CBOE IMOBEACHHE U TMOCTYIKH CBOMX TOBapHILEH C MO3UIUI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHHUS MOCIIEACTBUI MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHMs LEHHOCTEeHW 370pOBOTr0 M Oe30macHOro obpasza >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOJIr0IeHHsT TTpaBUII 0€30MMacHOro OOpalIeHUs C BELIECTBAMU B OBITY, MOBCETHEBHOM
KHU3HU, B TPYI0BO J1€ATEIBHOCTH;

MOHMMAHMs I[IEHHOCTH NPaBWI HHIUBUAYAIFHOTO W KOJJICKTUBHOTO 0€3011aCHOTO
IIOBE/ICHUS B CUTYALHUAX, YITPOKAIOIINX 340POBbIO U KU3HHU JTIOACH;



OCO3HAHUS MOCIEACTBUIA U HEMPUATUS BPEAHBIX MPUBBIYCK (YIMOTPEOICHUS alIKOTOJIA,
HapKOTHUKOB, KYpEHUS1);

5) TpynoBOro BocnuTaHMSA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JesTeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM IIPAKTUYECKHUX 3a7a4 COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YYEHHUIO NMPO(EccHil pa3IudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXXEHUS K TPYyAY, JIIOIAM TpyAa U pe3yJibTaTaM TPYI0BOU AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBUIYaIbHOW TPAeKTOPHUH OOpa30BaHUs,
Oyay1ei npodeccuu u peann3annuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB ¢ YYETOM JINYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3xo/10rMUECcKOro0 BOCIMTAHUSA:

JKOJIOTMUECKH  11eJIecOOOpa3HOT0  OTHONIIEHHS K TMpPUPOJE KaK  HCTOUYHHKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAaHUS  TJ00ATbHOTO  XapakTepa  HOKOJOTHMYECKHX  MpoOieM,  BIUSHUSA
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBHON CPEMBL;

OCO3HaHUs HEOOXOIUMOCTH HCIONB30BaHUS JOCTHKCHHM XUMHUHU Ui peIlleHus
BOIIPOCOB PallMOHAIBHOTO PHUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENIPUATUSA ACUCTBUM, IPUHOCSAIINX BPEA OKPY’KaKOIIEH IPUPOAHON cpene,
yMEHUS IIPOTHO3UPOBATH HeOIaronpusITHHIE JKOJIOTHUYECKHE IIOCJIEICTBHS
MpeANPUHUMAEMBbIX ACHCTBUI U IPEAOTBpalIaTh UX;

HaJU4Musl Pa3BUTOrO JKOJIOTMYECKOIO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYpPBI, OIbITa
JEATEIBHOCTH  JKOJIOTMYECKOM HAINpaBIEHHOCTH, YMEHMsSI pPYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTHUBHO MPOTHUBOCTOSTH UEOJIOTUU XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHHUs], COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKU H
00I111eCTBEHHON MPAKTUKH;

MOHUMAaHMsl CHeNM(PUKM XMMUU KaKk HayKd, OCO3HaHHUS €€ posid B (OPMHPOBAHUU
palMOHAJIBPHOTO HAYYHOTO MBIIUIEHHS, CO3JIaHUM IEJIOCTHOIO IMpeACTaBiIeHHus 00
OKpYXXalollleM MHpE KaKk O EAMHCTBE MNPUPOABl U YEJIOBEKA, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXJIEHHOCTH B O0COOON 3HAYMMOCTH XMMHUH Ul COBPEMEHHOW LMBUJIM3ALMU: B €€
T'YMaHUCTHYECKON HANpPaBICHHOCTH U Ba)KHOM POJM B CO3/IJaHUU HOBOM 0a3bl MaTepHalbHON
KyJbTYpbl, B pEIIEHUH TJI00aJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHs UEIOBEUYECTBA —
CBIPbEBOM, HSHEPTETUYECKOM, TMHUINEBOH W HKOJIOTHYECKONM O€30MacHOCTH, B Pa3BUTHUU
MEIULMHBI, 00ECIIEUeHUH YCIIOBHH YCIEUIHOTO TPYJa U SKOJOTHYECKH KOM(OPTHOM KU3HU
Ka)KIOT0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: ITOHMMAaHMsI CYIIHOCTH METOJOB IO3HAHHA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh MOIydaeMble 3HAHUS
JUI aHaiu3a W OOBSCHEHMs SBJICHUU OKpPY)KAIOUIETO MHpAa M MPOMCXOJAIUX B HEM
W3MEHEHUH, YMEHHUs JellaThb OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE Hay4dHbIX (DaKTOB U
HUMEIOLIUXCS JaHHBIX C LENbI0 TIOJIYyUYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XMMHUYECKUE 3HAHUS JJIS pPEUICHHS
pobJIeM B peaibHbIX KU3HEHHBIX CUTYyallUsX;

MHTEpeca K MMO3HAHUIO, UCCIIEIOBATEIbCKON NEATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHWA 1O XHMHU B COOTBETCTBUU C IKU3HCHHBIMH
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pa3iuuHbiXx cdepax mpodeccrHoHanbHON
JeSITeITbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XUMUU Ha YPOBHE CPETHETO
o0mero o0pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC JUIS (DOPMHUPOBAHHSI MUPOBO33PEHUST 00YUYAIOIIUXCS MEKTUCITUTLINHAPHBIC
(MeXTpeIMeTHbIE) OOIeHAYYHbIE TOHSTHS, OTPAKAIOIIUE IICJIOCTHOCTh HAYYHON KapTHHBI
MUpa U crienu(uKy METOJ0B MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBCHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, SIBICHHUE, MPOIECC, CHUCTEMa, HAy4HbIH (akT, MPUHIHUI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUsl, UCCIIeI0BaHNUEe, HAOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U
Apyrue);

yYHUBEpCaJbHblE  yueOHBbIE  JEWCTBUS  (IIO3HABATENbHBIE, KOMMYHHUKATHBHBIE,
perynsaTuBHble), obecneunBaromye (opmupoBaHue (QYHKIMOHAIBHON TIpPaMOTHOCTH U
COLMATILHOW KOMITETCHIIHH O0YJarOIIHXCS;

CHOCOOHOCTh  OOY4YAIOIIMXCS  UCHOJB30BaTh OCBOCHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PCHUYECKNE 3HAHUS W yHHBEpPCAIbHBIC Y4YeOHBIC NEHCTBUS B IO3HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MeranpeameTHbie Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSMHU.

Ilo3naBaTenbHBbIE YHHBeEPCcAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a3oBble JIOTHYecKHUe AeiCTBUSA:

CaMOCTOATENbHO (DOPMYJIUPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, pacCMaTpHUBaTh €€
BCECTOPOHHE;

OTpEeNENATh LENN NEeATeTbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTB PE3YNbTAThI ACITEIBHOCTU C TOCTABICHHBIMHU LIEJISIMU;

WCIIOIb30BaTh TMPU OCBOCHMHM 3HAHWUW TPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble NPHU3HAKK TMOHATUHW M YCTAaHABIMBAaTh UX B3aUMOCBA3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHITHS I OOBSICHEHHS OT/IEIBHBIX (DAKTOB U SIBJICHUM;

BHIOMpATh OCHOBAaHUS M KPHUTEPUU s KIAaCCU(PUKALMU BEUIECTB M XUMHUYECKHX
pEeaKIunii;

yCTaHaBJIUBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3U MEX/1Y U3YyYAaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXIECHHS (MHIYKTUBHBIC, NEAyKTHUBHBIC, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B pACCMATPHUBAEMBIX SIBICHUSX, (POPMYyITUPOBATH
BBIBOJIBI U 3aKJIIOUECHUS;

MIPUMEHATH B MPOIECCE MO3HAHUS UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeNIH, TPeoOpa30BBIBaTh MOJCIBbHBIC MPEACTABICHUS — XHUMHYECKHNA 3HAK (CHMBOJI)
JJIEMEHTa, XUMu4eckas popmyra, ypaBHEHHE XUMUIECKON PEAKIINK — TP PEIICHUU YIeOHBIX
MMO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSATh Ha3BaHHbBIE MOJICITbHBIE TIPEICTABICHUS
JUTS BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUUECKUX PEAKIIHil.

2) 6a30BbIe HCCIEN0BATEIbCKIE 1eHCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopmynupoBaTh IENM W 3aJa4d HCCIEAOBAHHS, HCIOJb30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENTLHO C(HOPMYTUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
JUTst (POPMHUPOBAHUS TUTIOTE3HI TI0 MTPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSI U TPOBEJACHUS YUEHUUYECKHX
JKCIICPUMEHTOB,  COBEPIIICHCTBOBATh yMEHUsA HAOMIOmaTh 3a  XOJOM  MpoIlecca,



CaMOCTOSITEJILHO IIPOrHO3UPOBATh €ro pe3yibTar, (GOpMyIMpPOBaTh OOOOIIEHUS U BBIBObBI
OTHOCHUTEJIbHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BAaHHUS, COCTABISTh 00OCHOBAHHBIN OTUET
0 IIpo/ieTIaHHOM padorTe;

npUOOpeTaTh OMBIT YYCHUYECKOW HCCIEeIOBATEIbCKOW M TMPOEKTHOW AEATEIbHOCTH,
IPOSBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pPELICHHUs
IIPaKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMUHbIX METO0B ITO3HAHUS.

3) pabora ¢ unopmanmeii:

OPHEHTUPOBAThCSI B PA3IMYHBIX HCTOYHMKAX WHPopManuu (HAYYHO-TIOMYJIspHAs
JUTepaTypa XUMHUYECKOrO COJEep)KaHUsA, CIpaBOYHble mocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IMYHBIX BHIOB M (OPM MpENCTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMyaHpOBaTh 3aMpOChl U MPHUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
uHbopMaluy, HEOOXOJUMOI JUIs BBINOJIHEHUS Y4eOHbIX 3a]a4 ONPeIeIEHHOrO THIIA;

npHOOpETaTh ONBIT UCIOIH30BAHUS HH()POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpeacTaBieHUS HHPOPMALUU
(cxembl, TpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAy4YHbIM $3bIK B KAauecTBE CpPEACTBAa INpU paboTe € XUMHYECKOH
uHbopMalMel: MPUMEHATh MEXIIpeIMEeTHble ((pHU3MUecCKue M MaTeMaTH4eCKHUe) 3HAKU U
CHMBOJIBI, (hopMyJTbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPECACTBA HATTIAAHOCTH.

KoMmyHuKaTHBHBIC yHUBEpCaIbHbIC y4eOHbIC JCHCTBUSA:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYk/1a€MOM TEMBI B XOJI€ JUaIora U/UiH
JMCKYCCHH, BBICKa3bIBaTh UJIEH, (HOPMYIHPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIBHO
BBITIOJTHEHUS NTPEAJIOKEHHOM 3a1a4;

BBICTYIIATh C IIPE3EHTALUEN pE3yIbTaTOB IIO3HABATEIBLHOM EATENBHOCTH, ITOJIyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH TPU BBIIOJHEHUH XHMHUYECKOTO
HKCHEPUMEHTa, MPAKTUUYECKOM pabOThl MO HMCCIEIOBAHHUIO CBOMCTB M3y4aeMbIX BELIECTB,
peainzanuy y4eOHOTo MpoeKkTa, U (OpMYyJINPOBaTh BBIBOABI IO pe3yjbTaTaM MPOBEIEHHBIX
UCCIIeIOBAaHUM MyTEM COIJIaCOBAHMS MO3UIMH B X0€ 00CYXKA€HUS 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO ITO3HABATEIBHYIO IEATEIbHOCTD,
omnpenenssa €€ Leldu U 33Ja4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
IpeJularaeéMblii AITOPUTM ACUCTBUI NMPH BHITIOJIHEHUH YU€OHBIX U UCCIIEI0BATEIbCKUX 3a/1a4,
BbIOMpaTh HanOosee 3¢ (HeKTUBHBIN CIOCO0 UX PEIICHUS C YUETOM MOIYYEHHs HOBBIX 3HAaHUUN
O BEILECTBAX M XMMHUYECKHX PEAKLMSX; OCYLIECTBISATH CAMOKOHTPOJIb JESTEIBHOCTH Ha
OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOEHHS MPOTrPaMMBbI 110 XUMUU Ha YIIIyOJIEHHOM YPOBHE Ha
YPOBHE CpeHero oo1iero o0pa3oBaHus BKIIOYAIOT crienuduyeckue s yueOHoro npeamera
«X¥UMHUs» Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI JEHCTBUIl MO0 OCBOEHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHUH, BUJIbI IEATEIIEHOCTH IO MOJY4YEHUIO HOBOT'O 3HaHUS U IPUMEHEHHUIO
3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYallUsiX, a TaKK€ B peajbHBIX JKU3HEHHBIX CUTYalIUSX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XuMuu NpeaMETHBIE PE3YJIbTATHI IPEACTABIEHBI 10
rojam M3y4eHusl.

[IpenMeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTpa)xaroT:



c(OpPMUPOBAHHOCTH MPEACTABICHUI: O MECTEe M 3HAYECHUH OPraHMYeCKOW XHMHUHU B
CUCTEME ECTECTBEHHBIX HAyK U €€ poJIM B 00€CIIEUEHUH YCTOMUNBOIO pa3BUTHS YEIOBEUECTBA
B pPELICHUH MTPOOIIEM KOJIOTUYECKOM, FHEPTeTUYECKOM U MUIIEBOM O€301MaCHOCTH, B Pa3BUTUU
MEIULUHBI, CO3AaHUU HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB SHEPrHH, B OOECHCUCHHU
paIOHaIBLHOTO MPUPOIOTIONB30BaHMS, B POPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KYIbTYPhI
YeJIOBEKa, a TAaKXKE 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOI CpeJie;

BJI/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOINOJArarolue
MOHATHS — XAMHUYCCKHU 3JIEMEHT, aToM, SIIPO M DJCKTPOHHas 000j0Yka aroma, S-, p-, d-
aTOMHBIE OpOHMTAaJIM, OCHOBHOE U BO30Y>KAEHHOE COCTOSIHUS aTOMa, THOPUIN3ALUS aTOMHBIX
opOuTaneii, MOH, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKHCIICHUS,
XMMHYECKas CBA3b, MOJIb, MOJSIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKEJeT,
GbyHKIMOHATBHAS TPYyIIa, paguKai, CTPYKTypHbIe GopMysbl (pa3BEpHYThIE, COKpAIIEHHEIE,
CKEJIETHBIE), U30MEpPHUs CTPYKTYpHAsi U IPOCTPAHCTBEHHAs (r€oMeTpHuYecKas, ONTUYECKas),
MU30MEpbl, TOMOJIOTUYECKUHN Psil, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA- M a30TCcOAepKaIlne
OpraHUYECKUE COEIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS; TEOpUH, 3aKOHBI (mepuoanyeckuii 3akoH J[. V1. MenzaeneeBa, Teopus CTpOSHUS
opranuueckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHHUST Macchl BELIECTB, 3aKOH
COXPaHEHHUs U TPEBpAIlCHUs HHEPrHH MPH XUMHYECKHX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIINE B OCHOBE TOHUMaHUS
MPUYUHHOCTH ¥ CHUCTEMHOCTH XHMHYECKUX SBJICHUH; MPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKUX DPEaKIHUi, TEePMOAMHAMHUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAaHUS, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIINl aTOMOB B MOJIEKYJaxX (MHIYKTUBHBIA U
Me3oMepHbId dhdexTsl, opuenTanTsl | u |l poma); dpakromornyeckue cBecHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacCHOM MCIOJIb30BaHUU BAXXHEWIIMX OPraHUYECKUX BEIECTB B
OBITY U IMPAKTHUUECKOH NEATEIbHOCTH YeJIOBEKa, OOIIMX HAay4HbIX MPHUHIMIAX XUMUYECKOTO
IIPOU3BO/ICTBA (HA MPUMeEpe MPOU3BOCTBA METaHOJIa, EPEePadOTKU HEPTH);

cOpPMUPOBAHHOCTh ~ YMEHMM: BBIABIATH  XapaKTE€pHbIE TPU3HAKM  IOHSTHUH,
YCTaHABJIMBAaTh UX B3aHMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA MPU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTMHEHU;

c(OPMHUPOBAHHOCTh YMEHHIA:

UCIOJIb30BAaTh XUMHUYECKYIO CHMBOJUKY JUIS COCTAaBJICHHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh YpaBHEHMS XUMHYECKHX pEaKIMi U pacKpbelBaTb HX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN IIOCPEICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO
OalaHca ATUX peakIui, peakiuii MOHHOTO OOMEeHa MyTEM COCTaBJICHUS] MX TOJHBIX H
COKpalIEHHBIX HOHHBIX YPaBHEHMI;

W3rOTABIIMBATh MOJIEIM MOJIEKYJ OPraHMYEeCKHX BEHIECTB [UIsl WJUIIOCTPAlUU HX
XMMHYECKOT0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUMH:  yCTaHABIMBAaTh  MPHUHAJJIEKHOCTb  HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHHUIO K OMNpeAeNEéHHOMY KIaccy/Tpymie
COeJIMHEHW, NaBaTh WM Ha3BaHUs MO cucremMarndeckoir HomeHkmarype (IUPAC) u
IIPUBOJIUTH TPUBHAJIbHBIE HA3BAHUS JUISl OTAEIbHBIX MPEACTABUTENIEH OPraHNYECKUX BELLIECTB
(3TuneH, aueTWwIeH, TONyoJl, TJHUIEepUH, JSTUICHIJIMKONIb, QeHon, (opmanpaerun,
alleTaNbJEeTN], alleTOH, MypaBbHHAsI KUCJIOTA, YKCyCHAsl KUCJIOTa, CTEApUHOBAsA, OJIEMHOBAs,
MaJIbMUTUHOBAs KUCIIOTHI, [NIULIMH, aJJaHUH, MaJIbT03a, GPPYKTO3a, aHUJINH, TUBUHUJI, U30MPEH,
XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BUJ XUMHYECKOH CBS3M B OpPraHUYECKHX
COEMHEHMAX (KOBAJICHTHAsl U MOHHAs CBS3b, G- U M-CBA3b, BOAOPOJHAS CBS3b);



c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSAThH MOJIOKEHUSI TEOPUH CTPOCHUSI OPraHUYECKUX
BeuiecTB A. M. BytnepoBa 1t 00bsICHEHHS 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHHS;

c(OPMHPOBAHHOCT YMEHHUH XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (U3NYECKHE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEICTABUTENEH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILECTB: AJIKAHOB, LHKJIOAJIKAHOB, QJIKEHOB, QJIKaJUCHOB, AJIKUHOB, apOMaTH4YECKUX
YIJIEBOIOPOIOB, CIIUPTOB, AJbJIETHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX
3(UPOB, )KUPOB, HUTPOCOCTUHEHUN 1 aMUHOB, AMUHOKHUCIIOT, OSJIKOB, YTICBOIOB (MOHO-, JIH-
U TOJIMCaxapyua0B), WUIIOCTPUPOBATh TI'E€HETHYECKYIO CBS3b MEXKIY HUMHU YypaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHH C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyI;

cOpPMUPOBAHHOCTh YMEHHs MOATBEPKIAaTh Ha KOHKPETHBIX MpHUMepax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT KPAaTHOCTH U THIIA
KOBaJICHTHOM CBSA3M (G- U M-CBSI3H ), B3AMMHOT'0 BIIUSHUS @aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HMCTOYHHUKH YTIIEBOJOPOJHOTO CBHIPhS
(HedThb, IPUPOJHBINA Ta3, Yrojhb), CIIOCOOBI €ro nepepadoTKH U MPaKTUUYECKOe NMPUMEHEHHE
IIPOJYKTOB IEPEPadOTKH;

c(hOpPMUPOBAHHOCTh BIIAJICHHUS CHCTEMOW 3HAHUW O ECTECTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HAOJIOJEHUHN, H3MEPEHHUH, MOJEIUPOBAHUHU, HKCIEPUMEHTE (PEaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCT, yMEHHUSI NPUMEHSATh OCHOBHBIC OIEpAIlMd  MBICTUTEIbHON
NEeSTeNIbHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IlIeHre, CUCTEeMAaTHU3allu0, BBISIBICHUE
MIPUYHUHHO-CIICICTBEHHBIX CBA3EH — ISl U3YUYEHHS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIU;

chOpPMUPOBAHHOCTh YMEHHUH: BBISBISATH B3aWMOCBSI3b XUMHYECKHX 3HAHUH C
MOHATUSIMM M IPEJCTaBICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB s OoJee
OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTepHalbHOTO €IMHCTBA MHUpPA, HCIOIb30BAThH
CHCTEMHBbIE 3HAaHUS 110 OPTraHUYECKON XUMUU Ui OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHU,
HMMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;

c(OpPMUPOBAHHOCTh YMEHHM: TMPOBOJIUTH PACUETHI MO XMMHYECKUM (QopmyiamM U
ypaBHEHUSAM XUMHUYECKUX PEAKIIHI C UCIONIb30BaHUEM (PU3NYECKUX BEIMYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOLINX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
PacuUéThl MO HAXOXKJICHUIO XUMUYECKOH (pOPMYITBI BELIECTBA 110 M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHHI: TPOTHO3UPOBATh, AHATTU3UPOBATH U OIICHUBATH C MO3UIUH
9KOJIOTMUECKON 0€30MacHOCTH MOCIEACTBUS ObITOBOM M MPOM3BOICTBEHHOMN AEATEIbHOCTU
YeloBeKa, CBSI3aHHOW ¢ mepepadOTKON BeIIeCTB, UCHOIB30BAaTh MOJNYyUYEHHBbIC 3HAHUS IS
MIPUHATHS TPAMOTHBIX PEIICHUHN TPOOJIEM B CUTYAIIUIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATH U IPOBOAUTH XUMUYECKUI
9KCIIEPUMEHT (TIOJyuyeHHEe U HU3Yy4YEHHE CBOMCTB OpPraHMYECKHX BEIIECTB, KayeCTBEHHBIE
peaKuuH YTrIeBOJOPOJOB PA3IUYHBIX KIACCOB M KHUCIOPOIACOAEPKAIIMX OPraHUYECKUX
BEIIECTB, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX BEIECTB)
c coOmoeHNeM TpaBuWil O€30MacHOro oOpalleHus ¢ BelleCTBaMH U JIAOOPaTOPHBIM
o0opyoBaHueM, (pOpMyIUpPOBaThH LIENb MCCIEA0BAaHUs, MPEACTABIATh B Pa3IU4YHON Qopme
pe3yabTaThl SKCIEPUMEHTA, AHATIM3UPOBATDH U OLIEHUBATH UX JTOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

co0Jr0IaTh MpaBUiIa SKOJIOTHUECKHU 11eIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NEATEIBbHOCTH B LENSAX COXPAHEHMSI CBOETO 3/10POBbs, OKPYXKAOIIEH MPUPOJHON Cpelbl U
JIOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA )KUBbIE OPTraHU3MBbl ONPEIEIEHHBIX
OpraHMYECKUX BELIECTB, MOHUMAs cMbIci nokazarens [1IK;



aHAJM3UpPOBaTh  LI€JIECOOOPA3HOCTh  IPUMEHEHHMsS  OpPraHWYEeCKMX  BEIECTB B
MPOMBIIIJICHHOCTH U B OBITY ¢ TOYKHM 3PEHUSI COOTHOLICHHUS PUCK-TIOJB3a;

Cc(OPMHUPOBAHHOCTb YMEHHUH: OCYLIECTBIISITH LI€JICHANPABICHHBI MOUCK XUMHUYECKOM
uHbOpMaMY B PA3IMYHBIX UCTOYHHMKAX (HAay4yHas U y4eOHO-HAaydHas JTUTEparypa, CpeacTBa
MaccoBoil mHpopmauuu, MHTepHET M Apyrue), KpUTHUUECKH aHAIU3UPOBAaTh XMMUYECKYIO
uHpopManuio, nepepadaThiBaTh €€ U UCIOIB30BATh B COOTBETCTBUH C ITOCTABICHHON yueOHOU
3a7a4ei.



