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MNOACHUTEJIBHAS 3AIINCKA

Pabouast nporpaMma Kypca BHEYPOUHOU IEATENBHOCTH «/[0ONOJHUTENBHBIE BOIIPOCHI K KYpCy OPraHMYECKOW XUMHUNY Ha
YpOBHE cpemHero oobmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHMI K pe3yJbTaTaM OCBOCHHUS (eaepaibHON
oOpa3oBaTenpbHOM MporpaMmbl cpeaHero oomero obpazoBanusi(POIl COO), npeacrasieHHslx B DenepanbHOM
rocynapcTBeHHOM oOpa3oBaTesbHOM cTangapre COO, ¢ yuérom Konnenuuu npenojgaBaHusi yueOHOro npeamMera « XuMus» B
oOpa3oBaTenbHbBIX opraHuzanusax Poccuiickoii denepanuu, peaqu3yroUMX OCHOBHBbIE 00pa3oBaTelIbHBIE MPOrPAMMBI, U
OCHOBHBIX mMoJIO)KeHUN «CTparerun pa3Butua BocruTanus B Poccuiickon ®Pepepauumn Ha nepuon a0 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpOBHE YIiIyOJEHHOTO M3yUEHHUS! 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAyUYHOTO 00pa30BaHUSA
yuamuxcs 10-11 xmaccoB. M3ydeHue mnpenmera, peanuzyemMoe B YCIOBHSIX JupdepeHIMpOBaHHOTO, MNPO(UIBHOTO
oOy4eHHs, MpU3BAHO O0ECHeYUTh OO0IIEe00pa30BaTEIbHYI0 M OOHIEKYJBTYPHYIO MOJITOTOBKY BBITYCKHUKOB IIIKOJIBI,
HEOOXOAMMYIO ISl afanTalMi MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM >KM3HHM B COLMYME, a TaKKe JUIsl MPOAOTKEHUS
oOydeHHs] B OpraHu3auusx MnpodeccuoHaNIbHOr0 OOpa30BaHHs, B KOTOPBIX XHUMHUS SIBISETCA OJHOM W3 NPHOPUTETHBIX
JUCLMILINH.

B nporpamme Ha3HaueHue mpenMera «XUMHUS» TOJy4yaeT MOAPOOHYI0 HWHTEPIpETAlMi0 B COOTBETCTBUHM C
ocHoBononaramumu nosioxerusiMu GI'OC COO o B3anMo00yCIOBIEHHOCTH LIEJIEH, COAEPIKaHUs, Pe3yJIbTaTOB O0yUYEeHHUS
U TpeOOBaHMU K YPOBHIO MOATOTOBKM BBIMYCKHUKOB. CBHUAETENHCTBOM TOMY SBJSIOTCS CIEAYIOIIUE BBINOJHIEMbIE
IPOrpaMMoOil o XUMUU QYyHKIUH:

o UH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpoll oOecneuynBaeT MOJIy4YeHHE TPEJACTaBICHUS O LEeJsX,
COJIep)KaHuU, OOIlel CTpaTreruu OOYy4YEeHMs, BOCHUTAHMS M pPa3BUTHA OOYYAIOIIMXCS CPEACTBAMH IPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

¢ OpraHM3alMOHHO-TUJIAHUPYIOLIAsA, KOTOpas MpeAyCMAaTPUBAET OIpEAeNICHUE: NPUHIIMIIOB CTPYKTYPUPOBAHUS MU
MOCJICAOBATEILHOCTH M3Y4YEHHUs] Y4eOHOTO MarepHasia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK;
MOJIXO0B K (DOPMUPOBAHUIO COJEPIKATEIHHOW OCHOBBI KOHTPOJII M OLIEHKHM O0Opa30BaTENbHBIX JOCTHXKEHUH
oOyJaroluxcsi B paMKax UTOrOBOM aTTecTaliiy B pOpMe €IMHOTO rOCyAApPCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Iporpamma 11 yriayOnE€HHOTO U3y4EHUS XUMHHU:



e YCTaHABIMBAECT HWHBAPUAHTHOE MPEIMETHOE CcojJepkKaHUe, 00sA3aTeNbHOE MJisi M3y4YeHUS B paMKaX OTICIbHBIX
npod e, MpeaycMaTpruBaeT paclpeesiecHne U CTPYKTYPUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM COJIEPKATEIIbHBIM
JTUHUSM/pa3ieniaM Kypca,;

o JIaéT MpUMEPHOE pacnpeieieHue y4eOHOro BpeMEeHH, PEKOMEHTyeMOr0 JIJIsl U3YYEHUS OT/IETbHBIX TEM;

e TMpejyIaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YUEHHSI YUeOHOTO MaTepuaia ¢ yuéToM JIOTUKH TOCTPOEHUs Kypca,
BHYTPHUIIPEAMETHBIX U MEXITPEAMETHBIX CBA3EH;

e AT METOAMYECKYIO HHTEpPIpETAlMIO Ielel W 3a7a4 M3y4YeHUs MpeaMeTa Ha YIIYyOJIEHHOM YPOBHE C YYETOM
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEAHEro oOIiero o0pa3oBaHUs, COJAEPKATECIbHOW XapaKTePUCTUKHU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl CPEIHEr0o OO0IIero oO0pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKkKe C y4€TOM OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATEIBHBIX
nerlcTBU 00y4aroIerocs o OCBOEHUIO COJIEPKaHUSI TIPEAMETA.

[To BceM Ha3BaHHBIM TMO3UIMSIM B IPOrpaMMe MPEayCMOTpEeHa MPEEeMCTBEHHOCTh ¢ OOyYEHHEM XUMUM Ha YpPOBHE
OCHOBHOI0 0011ero odpa3oBanus. 3a mpeaeaaMyd YCTaHOBJIEHHON MPOrpaMMOM MO XUMHUHU 0053aTesIbHOM (MHBapUAHTHOM)
COCTABJISIIONICH COepKaHusd ydyeOHOTO TmpeaMeTa «XUMHs» OCTAa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTABJISIFOIIEH, KOTOpasi JOJKHA ONPEACNIATHCS B COOTBETCTBUH C HANPABIEHUEM KOHKPETHOTO POt 00yueHus.

B cootBercTBUM ¢ KOHIENTYaIbHbIMU NOJ0kKeHUIMU OT'OC COO o0 Ha3HaUYEHUU TIPEAMETOB 0A30BOTO M YIITyOJEHHOTO
ypoBHEeH B cucteme auddepeHInpoBaHHOTO OOyUEHHMS HAa YPOBHE CpeAaHero oOmiero oOpa3oBaHUS XUMHUS Ha YPOBHE
yrIyONEHHOTO U3YYSHUST HANPABJICH HA PeaIM3aIUI0 TPEEMCTBEHHOCTH € TIOCIEAYIOIIMM 3TAOM MOJIYyYSHUS! XUMHYECKOTO
o0pa3oBaHUs B paMKaxX U3YYCHHS CIICIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCITUIUINH B By3aX W OpPTaHU3AIUIX
cpennero mnpodeccuoHaIbHOTO oOOpa3oBaHus. B 3Toil  CBS3M W3ydeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
MPEMMYIIECTBEHHO Ha pacCHIMpPEHUE U YIIIyOJIeHUE TEOPETUUECKON U MPAKTUUECKON MOATOTOBKHM O0YyYarOIIUXCsl, BRIOPABIINX
onpeneEHHbI TPOoPuiIbL 00yUEeHHS, B TOM YHCIIE C IEPCIIEKTUBON MOCIICIYIONIETO MOJYyUYeHUSI XUMHUUECKOTO 00pa3oBaHus B
opraHuzanusx npodeccruoHaabHOTO 00pazoBanus. Hapsimy ¢ stum, B cBete TpeboBanmii ®I'OC COO k miaHUpyeMbIM
pe3ynbTaTamM OcBoeHus (enepanbHON 00pa30BaTEbHON MPOrPpaMMbl CPEIHETO O00IIero 0O0pa3oBaHUsA W3Y4YEHHUE TpeIMeTa
OPUEHTHUPOBAHO TAK)KE Ha pelIeHUE 3a]a4 BOCHUTAHUS U COLIMAIILHOTO Pa3BUTHs O0ydYaroIIMXcs, Ha (GOPMUPOBAHUE Yy HUX



OOIICHHTEIUICKTYATbHBIX YMCHHM, YMEHUN pallMOHATN3alUd Y4eOHOTO Tpyna M O0OOOIIEHHBIX CIIOCOOOB NEATEIHHOCTH,
MMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsomumu  Kypca «J{omoHUTETsHBIE BOMPOCH K KypCy OPTaHMYECKOW XUMHUW» Ha YPOBHE YIITyOJIEHHOTO
U3YYEHUS SBISIIOTCS YIiyONIE€HHBIN Kypc — «Oprannyeckast XuMus» U «OO0111ast 1 HeoOpraHudecKas XUuMuUsD».

OcHoBy cozepxaHusi Kypca «J{onosHUTENbHBIE BONPOCH K KypCY OPraHMYEeCKON XUMHUU» COCTABISET COBOKYITHOCTh
MPEAMETHBIX 3HAHUN U YMEHHM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs IMpeaMeTa. JDTa CUCTEMa 3HAHUU MOJTydaeT
OmpefeNnéHHOEe TEOPETHUECKOEe JIOTIOJHEHHE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMK 00BEM
(dakToIOTHYECKOTO MaTepuana. Tak, Ha yrIyOJIEHHOM ypOBHE M3Y4eHUs TpeaMmeTa «JlomoTHUTEIbHBIE BOIPOCH K KypCy
OpraHUYEeCKON XUMHI» MIPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COETMHEHUM yensieTcsi 0co00e BHUMAHUE BOIIPOCAM
00 2eKTPOHHBIX d(PPeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HaueHHWE WMEET TO, YTO Ha COJEep’KaHHWE KypCOB XHMHH YIIyOJEHHOTO YpOBHSA HM3yU€HHUs JUIS KJIacCOB
onpenenéHHoro npoduist (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapaKTep JOIMOJHCHHWH K OOIIeld CHUCTEMEe MpPEIMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHHUE CMEKHBIC NMpeaMeThl. Tak, HampuMmep, B COJEpPKaHWHM TpeaAMeTa IS KIaCCOB XUMHUKO-
¢buzngeckoro npoduiist 6oJbIIoe 3HaYeHHE OYTyT UMETh AJIEMEHTHI Y4eOHOTro MaTepuaiia o oomiedt xumuu. [Ipu nzydenunn
MpeaMeTa B JaHHOM CJIy4ae akIeHT OyJeT c/iejaH Ha OOIIHOCTh METOAOB IMO3HAHUS, OOIITHOCTh 3aKOHOB ¥ TEOPUH B XUMHUH U
B (pu3MKe: aTOMHO-MOJICKYJIIpHast Teopust (MOJICKYJISIpHAS TEOpHs B (DU3UKE), 3aKOHBI COXPAHCHUS MACChl U YHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JJICKTPOIN3a, IPEICTABIICHUS O CTPOSHUHU BEIIECTB U JAPYTOe.

B 10 xe BpeMs B cojepaHUU TpenMeTa Ui KJIaCCOB XMMHUKO-OMOJOTHUYECKOTo MPOQuiIsl OONbIINNA yAETbHBIN BEC
OyneT WMeTh OpraHuyeckas XuMmus. B 3ToM cliydae mNpeaocTaBiseTCs BO3MOXHOCTH Il Oosiee 00CTOSTEIHLHOTO
PACCMOTPEHUSI XUMUYECKOW OpraHu3aIii KIETKU KaK OMOJIOTHYECKOW CHCTEMBI, B COCTAaB KOTOPOW BXOMST, K MPUMEDY,
TaKUe CTPYKTYPHBIC KOMIIOHCHTBI, KaK JUIHUABI, OCJIKHU, YIICBOAbI, HYKJICHHOBBIC KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O
COCTaBE W CBOMCTBAX TPEJCTABUTENICH OCHOBHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB CIIYKaT OCHOBOWM IS HM3YyYCHHSI
CYIITHOCTH TpOI11eccoB (P OTOCUHTE3A, IbIXaHMSI, TUIIIEBAPEHUS.

B mnane ¢opMupoBaHUS OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOJIOB TO3HAHUS W OIbBITA
NPaKTHYECKOTO MPUMEHEHHMsS] HAy4YHBIX 3HAHWW HM3y4deHHe TpeaMmeTa «XWMHs» Ha YriyOnéHHOM YpPOBHE OCHOBAaHO Ha



MEXIPEAMETHBIX CBS35X C YYEOHBIMHU IPEIMETaMM, BXOASIIMMU B COCTaB MPEIMETHBIX oOnactell «EcTecTBEHHO-HAYUYHbIE
npenMeTsl», «MaTemarnka u nuHpopMaTuka» U «Pycckuil SI3bIK U TUTEpaTypay.

[Ipu n3ydyeHuu Kypca Ha yriayOJ€HHOM ypOBHE TaKKe, KaK Ha YPOBHE OCHOBHOTO M CpeIHEro o0mero oopa3oBanus (Ha
0a30BOM ypOBHE), 3a/Jayeil MEPBOCTENEHHONM 3HAYMMOCTHU SIBIsETCS (OPMHUPOBAHME OCHOB HAyKH XUMHHM Kak 00JIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON NEATEIbHOCTU YEJIOBEKAa U OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJBTYPBHI.
Pemmenue 3Toii 3a1auu Ha yriyOJI€HHOM YPOBHE M3YUEHHUS MIPEIMETa IPEANOoJaraeT peaju3aluio Takux eeH, Kak:

dbopMupoBaHUE MPEICTABICHUN: O MaTEPUATBLHOM EIUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U TMO3HABAEMOCTU SIBJICHUU
MPUPOJIBI, O MECT€ XMMHHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ BeAyllel poju B 00ECHEYEHUU YCTONYMBOTO
pPa3BUTHS YEJIOBEYECTBA: B PEIICHUU TMPOOJIEM 3KOJOTHYECKOM, DHEPreTHUYECKONW M IHIIEBOM OE€301acHOCTH, B
Pa3BUTUM MEIMIIMHBI, CO3IaHUU HOBBIX MATEPHAIOB, HOBBIX HCTOYHUKOB SHEPTUHU, B 00CCIIEUECHNUN PalliOHATIBLHOIO
MIPUPOJIOTIOIB30BaHus, B (DOPMUPOBAHUN MHUPOBO33PEHUS] U OOIIEH KYyJbTYphl YEJIOBEKA, a TAKXKE SKOJOTHUYECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MPUPOJTHON CpeIe;

OCBOCHHME CUCTEMbI 3HAHUU, JIS)KAIIUX B OCHOBE XMMHYECKON COCTABJISIONIEN €CTECTBEHHO-HAYYHON KapTUHBI MUPA!
byHIaMEHTAIBHBIX TOHATHN, 3aKOHOB M TEOPHN XHMHH, COBPEMEHHBIX IMPEACTABICHUM O CTPOSHHWM BEIECTBA Ha
Pa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaAMOJICKYJISIPHOM, O TEPMOAUHAMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PEaKIUi, O XUMHUYECKOM pPABHOBECUHU, PACTBOPAX M JHCIEPCHBIX
cucremax, 00 OOUIMX HAYYHBIX MIPUHIIMIIAX XUMUUECKOTO ITPOU3BOJICTRA;

dbopMupoBaHre Y 00yJarOITUXCs OCO3HAHHOTO MIOHUMaHUS BOCTPEOOBAaHHOCTH CUCTEMHBIX XUMHUYCCKUX 3HAHUU JIJIst
0OBSICHEHUS KIIOYEBBIX HACH M MPOOJIEM COBPEMEHHOH XWMHH, ISl OOBSICHEHHUS W IMPOTHO3WPOBAHMUS SBIICHHUM,
MMCIOINX E€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO pEIICHHUs MpoOJieM, CBS3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, aHAIN3a U OLEHKH C TO3UIUA DKOJOTHYECKOM O€30MacHOCTH TOCIEACTBUNA OBITOBON U
MPOU3BOJACTBEHHONW JEITEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKAM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U
repepadOTKOM BEIIECTB,;

yrayOfieHne TPENCTaBICHUA O HAyYHBIX METOJaX TO3HAHUSA, HEOOXOIWMBIX JUIsi TMPUOOPETEHUS YMEHHM
OPUEHTUPOBATHCSA B MHUpPE BEIIECTB M OOBSICHEHUS XUMHUYECKHX SIBJICHUN, HMEIOIIUX MECTO B NpHUPOJE, B
MPAKTUYECKOM JIETEIIbHOCTU U MMOBCEIHEBHOM KU3HMU.



B mnane peanu3zanuy NepBOOYEPETHBIX BOCIUTATENBHBIX U PAa3BUBAIOMIMX (YHKIMHA IIETOCTHOW CHCTEMBI CPEIHETO
o0miero o0pa3oBaHMs MPU W3YYCHHH Kypca Ha YriayOJIEHHOM ypOBHE OCOOYIO aKTyalbHOCTb NMPUOOPETAIOT TaKHe IeNId U
3a/1a4M, KaK:

o BOCNHUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBIICHHI MPHPOJIBI, YBAXKEHHS K MPOILIECCY TBOPYECTBA B 00JIACTH
TEOPETUYECKUX M MPHUKIAIHBIX HCCIEAOBAaHUI B XHMHUHU, (OPMHUPOBAHHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIIMH K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHUS 00IIIEYETIOBEUECKUX [ICHHOCTEH;

e pa3BUTHE T[I03HABATEJbHBIX MHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 0Oydaromumxcs,
(opMuUpOBaHHE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHUIO YCIIEUTHOW MPO(ECCUOHATBHON M OOIIEeCTBEHHOW AESITeNbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

o (opmupoBaHHE YMEHHUH M HAaBBIKOB DPa3yMHOTO MPUPOJIONOIH30BAHMS, PA3BUTHE HKOJIOTHYECKON KYyIbTYPHI,
npuoOpeTeHNe ONbITa OOIIECTBEHHO-TIOJIE3HOM SKOIOTMUECKOHN 1eATEeIbHOCTH.

OO1ee ynciio 4acoB (paKyabTaTUBHOTO Kypca, MPETyCMOTPEHHBIX JUJIS M3YYEHUsS OPraHWYECKOM XMMUHU Ha yriyOJeHHOM
ypOBHE cocTaBiisgeT 68 yacoB (2 yaca B HEJIEIIO).

COJEP XAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.
[IpeameT 1 3HaUEHHE OPTrAHUYECKON XUMUH, IPEJICTABIIEHNE O MHOTOOOpa3uy OpraHuYeCKUX COETMHEHUN.
DJEKTPOHHOE CTPOEHUE aTOMa YIJIEpoda: OCHOBHOE M BO30YKIEHHOE COCTOSHUSA. BajeHTHbIE BO3MOKHOCTH aToma
yriepoaa. XHUMUYECKas CBA3b B OPraHMYECKHX COEIMHEHUsAX. Turbl rHOpUaM3aliyd aTOMHBIX OpOMTaneil yriepona.
Mexanu3mbl 00pa3oBaHUSl KOBAJEHTHON CBs3M (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). THIbI mepeKphIBaHUS aTOMHBIX



opbutaneit, o- u n-cBs3u. OauHapHasi, ABOMHAS W TpoiHas cBs3b. CIIOCOOBI pa3pbiBa CBsA3El B MOJIEKyJIaX OpPraHUYECKUX
BemecTB. [loHsATHE O CBOOOMHOM paauKaie, HyKJIecopuiIe u dJIEKTpodue.

Teopus cTpoeHust Oprannyeckux coenuHeHnit A.M. byTiiepoBa 1 COBpEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYI.
3Haue€HUE TEOPUM CTPOCHHS OPraHUYECKUX COeAUHEHUN. MonekynspHble U CTPYKTypHbie (opmyibl. CTpYyKTypHBIE
dbopMysbl pa3IMYHBIX BHJIOB: pPa3BEpPHYTas, COKpamliéHHas, cKkeieTHas. WM3omepus. Buabl u3oMepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE A(D(PEKTHI B MOJEKYJaX OPraHUYECKUX COCAMHEHWH (MHIYKTUBHBIH M ME30MEpHBIN
3¢ exTsI).

[IpeacraBnenre o kiaccu(UKaMU OpraHuyeckux BemecTB. [loHATHE O (QyHKUMOHANBHOW rpymme. ['omoisorus.
['omonoruveckue psigpl. CucteMatudeckas HOMeHKIaTypa opranndeckux coeaudenuit (IUPAC) u TpuBuaibHble Ha3BaHUSA
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KiIaccu(UKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAaKIHH B
OPTraHUYECKON XUMHH.

OKCneprUMEHTAIbHBIE METO/bl M3YYEHHsI BEIECTB M UX NPEBPAILCHUI: O3HAaKOMJIEHHE C OOpa3liaMH OpraHUYeCKUX
BEIIIECTB M MaTepuajaMu Ha WX OCHOBE, OMBITHI MO MPEBPAIIEHUIO OPTaHUYECKUX BEIECTB MPH HarpeBaHUU (IJIaBJICHUE,
oOyTJIMBaHKUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJI OPraHMYECKUX BEIIECTB.

YriaeBoaopoasil.

Ankanbl. ['oMonoruueckuil psi ajakaHoB, oOmas QopMyna, HOMEHKJIATypa W H30MEpUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKaHOB, SP3-rHOpUAM3alMs aTOMHBIX OpOMTaIell yriepoaa, c-cBsi3b. OU3NUECKHE
CBOWCTBA AJIKAHOB.

XUMUYECKUE CBOWCTBA alKaHOB: PEAKIMU 3aMEIICHUS, U30MEPU3ALNU, AETUAPUPOBAHUS, LUUKIU3ALNMU, MUPOJIN3A,
KpeKuHra, ropenus. [IpeacraBienne o MexaHu3Me peakuuid pauKaibHOTO 3aMeEHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O6mias Gopmyia, HOMeHKIATypa u uzoMepusi. OCOOCHHOCTH CTPOCHUS U XMMHYECKUX CBOWCTB MaJIbIX
(TMKIIOTpOTIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKIONEHTAaH, IIUKJIOTEKCaH ) UKIOaTKaHOB. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE
LMKJIOAJKAHOB.



Anxensl. ['oMonornueckuid psij ajkeHoB, oOmas (Gopmyrna, HOMEHKIATypa. OJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOGHHME MOJIEKYJ alKEHOB, SP2-rubOpuM3amus aTOMHBIX OpOMTanel yriaepoma, o- M 7n-CBasu. CTpPyKTypHas W
reomMeTpuyeckas (UHUc-TpaHc-) wu3omepusi. DU3MYECKHE CBOICTBA AJIKEHOB. XHMHYECKHE CBOMCTBA: peakiuu
IPUCOEIMHEHNS, 3aMELICHUS B 0-TIOJIOKCHUE IIPU JBOMHON CBA3M, ITOJIMMEPU3ALUMU U OKHUCIIeHHs. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBA3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanms ankaaueHOB (CONPsDKEHHBIC, W30JIMPOBAHHBIC, Kymyauposanuvie). OcoOEHHOCTH
AIEKTPOHHOTO CTPOCHHMS W XMMHUYECKUX CBOMCTB CONPSIKEHHBIX IUEHOB, 1,2- u 1,4-mpucoennnenue. [lommmepunsanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ['oMosormyeckuil psaja  ajlkuHOB, oOmias Qopmyia, HOMEHKJIATypa W HU30MEpUsa. OJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJKWHOB, SP-THOpUIU3allUs aTOMHBIX opOuTaneil yriepoaa. duznueckue CBOMCTBA
aNKWUHOB. XUMHYECKUE CBOMCTBA: PEAKIHUM IPUCOCAWHEHMS, NUMEPU3ALMM U TPUMEPHU3ALHUH, OKHUCIECHUA. KHCIOTHBIE
CBOMCTBA aJIKUHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu Ha TPOWHYIO CBS3b. CIIOCOOBI MOTyUYEHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMaTtudeckue yrieBoJopoabl (apeHsl). 'omonoruueckuii psaj apeHoB, o01as popmyiia, HOMEHKIATYpa U U30MEpUs.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OeH30Jia. DPU3HMYECKHE CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA
O€H30J1a M €ro TrOMOJIOTOB: pPEaKUWU 3aMEUIeHUss B OEH30JIbHOM KOJbIE W YIJIEBOJOPOAHOM paJMKale, pEeaKIUu
MPUCOEIMHEHUS, OKHUCJIEHHE ToMoJIoroB OeH3ona. llpencraBieHne 00 OPUEHTHPYIOLIEM JEWCTBUM 3aMECTHUTENICH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE AJTKUIBHBIX PaJUKaIoB, KAPOOKCUILHOU, THIPOKCUIIbHOM, aMUHO- U HUTPOTPYIIbl, aTOMOB
raoreHoB. OcoO0EHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lonumepusanus cruposna. CrocoObl MOJyYeHHUs] U PUMEHEHHE
apOMaTUYECKUX YIJIEBOJOPOIOB.

[Ipuponusiii ra3. IlonmytHeie HedTsHbIe ra3sl. HedTh m e€ mpoucxoxaeHue. KamMeHHBbIH yrojib W MNPOAYKTBI €TO0
nepepadoTku. CrnocoObl epepadoTKu HePTH: EPErOHKA, KPEKUHT (TEPMUYECKUH, KATATMTUYECKU), pUGOPMUHT, TUPOIIU3.
[IponykThl mepepadoTku HEDTH, UX TPUMEHEHNE B MPOMBIIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DIEKTPOHHOE CTPOCHME TaJOTECHIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peaknny 3aMenieHus: TajloreHa Ha TUAPOKCOIrpymiy,
HUTPOIPYIIly, HIUAHOTPYIIy, aMUHOTpyMIy. J[eMCTBHE HA TaJIOT€HIIPOU3BOIHBIE BOJHOTO U CIIMPTOBOIO PacTBOPA IIEIOYH.



B3auMozeiicTBue aurajioreHajJKaHOB C MarHMeM M UUHKOM. [loHSITHE O METajuI0OpraHUYECKUX COCTUHEHUSX.
Hcrnonp30BaHre TraJIOr€HIPOU3BOIHBIX YTIIEBOAOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPIraHMYECKUX BEILECTB.

DKcrepuMeHTAIbHbIE METObI U3YUYCHHS BEIIECTB U UX MPEBPAIlCHHIA: H3yuyeHue (PU3HMUECKUX CBOMCTB yII€BOJOPOIOB
(pacTBOPUMOCTH), KAUECTBEHHBIX PEAKIIMI YIJIEBOJIOPOJOB PAa3IMYHbIX KJaccoB (oOecliBeurBaHHE OPOMHON WM HOJHOM
BOJII, pacTBOpa IIEpPMaHTaHaTa KaJius, B3aMMOJICHCTBUC AalleTHJICHAa C aMMHAYHbIM pPacTBOpoM okcuua cepedpa(l)),
KauyeCTBEHHOE OOHapy)XeHHE yTiepoAa U BOAOPOJa B OPraHMYECKHX BEIIECTBAaX, MOJIYYEHHE STHJIEHA U H3YyYEHUE €ro
CBOMCTB, oO3HakomJieHWe ¢ KouekuusMu «Hedts» m «Yromas», ¢ oOpasmamu 1uiacTMacc, KaydykKOB U PE3HHBI,
MOJEJIMPOBAHUE MOJIEKYJI YIIIEBOJA0POJIOB U TAIOTEHIIPOU3BOHBIX YIIIEBOJOPOAOB.

Kucnopoacoaepxxamme opranudeckue COeJMHECHUS.

[IpenenpHble 0AHOATOMHBIE cUpThl. CTpoeHue MoJieKyld (Ha ImpUMepe MeTaHoja M 3TaHoja). ['omMosjorudeckuii psn,
oOmas GopMyiia, ©30MepHsi, HOMEHKJIAaTypa U kinaccupukanus. Pu3nyeckre CBONCTBA MPEAEIbHBIX OJTHOATOMHBIX CIUPTOB.
Boaopoansie cBsi3u MEXy MOJIEKYJIaMU CIIUPTOB. XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILEHU, TerUApaTalui, OKUCIEHUS,
B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPTraHWYECKMMH KuciaoTamu. KadecTBeHHash peakius Ha OJHOATOMHBIE CHUPTHI.
JleiicTBHEe 3TaHOJIAa U METaHOJIa Ha OpraHu3M 4esoBeka. CriocoObl MOTyuyeHus: U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U n3oMepusi. OcCOOeHHOCTH HU3HUECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHble CIUPTHI — 3TUJICHIVIMKOJIb U TIUlepuH. DU3nUecKkue 1 XMMUYECKHUE CBOMCTBA: PEaKUMU 3aMEIICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKHMMH M HEOPTaHUYECKHMMH KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbBIE CIUPTBHIL.
[IpeacraBnenre 0 MeXaHHU3ME peakIuil HykKJIeopuiabHOro 3amenieHus. JleiicTBue Ha opranu3m uesnoBeka. CrocoObl
MOJIy4E€HHUS] M IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIHUSHUE THIPOKCOTPYMNNbl U OEH30JbHOrO siipa. PU3MYecKUe CBOWMCTBA
¢denona. OcoOeHHOCTH XUMUYECKUX CBOMCTB (heHosna. KauecTBenHbie peakiuu Ha gpeHois. TokcuuHocTh perona. CrocoOsl
MoJIy4eHus: U npuMeHenue gperosa. eHondopmanbaeruaHas cMoJa.

KapOoHuinbHble COEAMHEHHUS — aJbACTHABl M KETOHBl. JIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM TpyMIIbL.
['oMonoruyeckue psiibl anbIerui0oB U KETOHOB, obOmas (opmyna, u3oMepuss U HOMEHKiIaTypa. Pusznyeckue CBOICTBa
aJbJIETUJIOB U KETOHOB. XMMHUYECKHUE CBOMCTBA albJECTUOB U KETOHOB: pEaKIMK npucoeauHeHus. OKUCIEHUE albIeTr1I0B,
KaueCTBEHHbIE PEAKIIMU Ha anbjeruabl. CiocoObl MOJy4YeHHs U PUMEHEHHUE allbJETHI0B U KETOHOB.



OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUSI MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus
U HOMEHKIaTrypa. Pu3nuecKre CBOWCTBA OJHOOCHOBHBIX MPEACITbHBIX KapOOHOBBIX KHCJIOT. BOmOpomHBIE CBSI3U MEXIY
MOJICKYJIaMH KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, pPEaKMUs ATEPpUPUKAINU, PEAKIHH C
y4yacTUEeM YTJIEBOJAOPOJIHOTO panukana. (OcoOEHHOCTH CBOMCTB MypaBbUHOM KHUCHOTHL. [loHsATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3¢upax. MHoroobpasme kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEINPEACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCIOT, THJIPOKCHKAPOOHOBBIX KHUCIOT. IIpencraBuTenu BBICIINX
KapOOHOBBIX KHCIIOT: CTE€ApUHOBAsI, MATbMUTHHOBASI, OJICMHOBAS, IUHOIEBAs, TUHOeH06as KUCIOTh. CIIocOObI TOTy4YeHUS U
MpUMEHEHNEe KapOOHOBBIX KUCJIOT.

Crnoxnble 3¢upbl. ['oMonorudyeckuit psan, obmas Gopmyina, u3oMepus U HOMEHKIaTypa. Du3znyeckue U XUMUYECKUE
CBOWCTBA: TUAPOJIA3 B KUCJION U LIECIIOYHOU CpEJIE.

XKupsl. Ctpoenue, Gpu3N4ecKue 1 XUMUUYECKUE CBOMCTBA JKUPOB: THIPOJIA3 B KUCIION U 1IeI0YHOU cpeae. OcobeHHoCTH
CBOMCTB HUPOB, COJACPKAIIMX OCTATKH HEMPEACTbHBIX KUPHBIX KACIOT. JKUPBI B MpupoIe.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE JICHCTBHE.

OO6miast xapakrepuctuka yriieBojoB. Knaccudukarusi yrieBogoB (MOHO-, IU- W TOJHMCAaxapuabl). MoHOCaXapuIb:
TIII0K03a, (pyKTO3a, rajakrosa, pubdos3a, ae3okcupudosa. dusznueckue CBOMCTBA M HAXOXKJEHUE B Mpupojae. POTOCUHTES.
XHWMHUYECKUE CBOMCTBA TIFOKO3BI: PEAKIIMU C YY9aCTHEM CIUPTOBBIX M aJbJACTHIHON TPYIII, CIIUPTOBOE W MOJIOYHOKHUCIIOE
Opoxenue. [IpuMmeHeHHE TIIOKO3BI, €€ 3HaUCHWE B JKU3HEACATECILHOCTH opraHu3Ma. Jlucaxapuisl: caxapo3a, MaibTo3a H
nakTo3a. BoccTanaBnuBaroIye U HEBOCCTaHABIMBAIONTUE ucaxapubl. ['uaponus nucaxapunoB. Haxoxnenue B mpupoje u
npumeHenue. [lomucaxapuapl: Kpaxmal, TJIUKOTeH W 1eurrono3a. CTpoeHHe MaKpOMOJEKyl Kpaxmalsa, TJIHKOTeHa H
1eJuTroNo3bl. u3nyeckue CBOMCTBA Kpaxmaia M LEJUI0JI03bl. XUMUYECKHME CBOMCTBA KpaxMmalia: THIPOJIN3, KaueCTBEHHAS
peakiusi ¢ HMOAOM. XHMHYECKHE CBOMCTBAa IICIUIIONO3BI THUAPOJIN3, MOdydeHue 3QupoB 1emmono3sl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).

DKCNepUMEHTAIbHBIE METOJIbI U3yUYeHHUs BEIIECTB M MX MPEBPAICHUN: PACTBOPUMOCThH PA3IMUHBIX CIUPTOB B BOJE,
B3aMMOJICUCTBUE 3TaHOJIA C HATPHEM, OKUCIEHHWE ITHJIOBOTO CIUPTa B albJErH]l Ha PAaCKAJIEHHOW MEIHOUW IPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA JTUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIINU
Ha anpaeruabl (¢ ruapokcuaom auammuHcepeOpa(l) u rumpoxcumom memu(ll)), peaknus rimiepuHa ¢ THAPOKCHIOM



meau(ll), xumuueckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJEHCTBUE PacTBOPa IUIIOKO3Bl C THUIPOKCHIIOM
meau(ll), B3aumopeiicTBue Kpaxmana ¢ MOJOM, PEIICHHE SKCIEPUMEHTANBHBIX 337ad mo TemMaMm «CrupTbl U (HEHOIBI,
«Kap6onosbie kuciaoTbl. CI0KHBIE dPUPHD).

A3oTcoaep:kaliue OpraHnyecKue CoeAuHeHM .

AMUHBI — OpraHMYecKHe NpPOM3BOAHbIE ammuaka. Kiaccupukanus aMuHOB: alu(paTHUYECKUE U APOMATUYECKUE;
NEepBUYHbIE, BTOPUYHbIE U TpeTHuuHble. CTpoeHue MOjeKys, oomas gopmysa, U3oMepus, HOMEHKIATypa U (pU3NYECKHUEe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIEC CBOICTBA, aJKUJIMPOBAHHUE, B3aUMOJICHCTBUE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnIIaMMOHHS.

AHWIVMH — NPEICTaBUTENb AMUHOB apoMaTH4ecKkoro psaa. CTpoeHue aHwIMHA. B3auMHOE BIMSHHE TPyHI aTOMOB B
MoJiekyne aHuiauHa. OCOOEHHOCTHM XHMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHUIuH. CrocoObl
MOJIy4eHHS U IpUMEHEeHHEe anrpaTnueckux aMuHOB. [lonyyenue anunrHa U3 HUTPOOEH301a.

Amvunokuciotel. Homenknatrypa u wuszomepus. OTaenpHble MNPEACTABUTENM 0-aMAHOKHUCIOT: TJIMLWH, aJaHUH.
duznyeckre CBOMCTBA aMUHOKHCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OpPraHUYECKUX COEAUHEHUH,
peakiusi IOJUKOHIEHCAuN, 00pa3oBaHue MEeNTUIHON cBsA3HU. buonoruueckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
IIENITUIOB.

benku kak mpupoaHsie nmosuMepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHYECKUE CBOMCTBA
OEJIKOB: TUJIPOJIN3, IEHATYpallks, KaueCTBEHHbIC PEaKLUU Ha OCNIKU.

DKcrepuMEHTANIbHbIE METOJbl M3yY€HUS BELIECTB U MX IPEBpAIllEHUI: pacTBOpeHHE OENKOB B BOJE, JI€HATypalus
OENKOB MPU HarpeBaHUU, I[BETHBIC PEAKIMN HA OCJIKH, PEIIeHNE IKCIEPUMEHTANIbHBIX 33/1a4 M0 TeMaM «A30TCoeprKalie
OpraHUYECKue COeIUHEHUs» U «Pacrio3HaBaHue OPraHNYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMEp, MOJHUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPHU3ALUN, CPEAHsS MOJEKyJsipHas Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEIMHEHHHA —
ITOJIMMEPHU3ALUA U ITOJIMKOHEHCALIMS.

[Tonumepusle  Matepuansl. [lnactmaccbl  (MOAMATUIIEH, TOJUIPONUIIEH, MOJIMBUHWIXJIOPU[,  MOJIUCTUPOI,
HNOJUMETUIIMETAKpUIIAT, NOJUKApOOHAThI, MOIMATUIEHTepeTaIaT). Y TUIM3ALMs U TepepadoTKa IIacTUKa.



DnacToMepbl: HATypalbHbI KaydyK, CUHTETHUECKHE Kaydyku (OyTaJHMEeHOBBIN, XJIOPOMPEHOBBIM, HM30MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bosiokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTATHOE BOJIOKHO), CUHTETUYECKHUE
(KampoH U JaBCaH).

[Tonumepbl crienUanbHOTO Ha3HaueHWs (Te(dJOH, KEBJAp, AJIEKTPOIPOBOIAIIME TMOJIUMEPHI, OuopasiiaraeMble
MTOJIUMEPBHI).

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHs BEIIECTB M WX IMPEBPAIICHMI: O3HAKOMJIEHHWE C OOpa3laMH MPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YyKOB, pEHIEHUE SKCIIEPUMEHTANIBHBIX 337a4 110 Teme «Pacrno3HaBaHue miacTMacc
Y BOJIOKOH.

Pacuérnble 3anaun.

Haxoxenne MonexynsipHOi GOpMyJibl OPraHuYECKOro COEUHEHHUS M0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €T0
COCTaB, HAXOXKJEHUE MOJEKYJISIPHONU (POPMYJIbl OPraHUYECKOr0 COEAMHEHHs Mo Macce (00BEMY) MPOIYKTOB CrOPAHHUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pEAKIMH W/MIM MCXOIAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOMH
(GbopMyJIbl OPraHUYECKOr0 BELIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIOCOOOB IMOJIyY€HUs, ONpeNeeHUE JO0JH
BBIX0/Ia IPOJYKTA PEAKLIUN OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peann3zanust MeXNpeIMETHBIX CBA3€d IPU HM3Y4YEHUM OpraHnyecko xumuu B 10 Kiacce OCyHIECTBIIIETCS 4epes
HCIIOJIb30BaHNE Kak OOLIMX EeCTECTBEHHO-HAYYHBIX TIOHATHI, TaK W TMOHATUH, NPUHATBIX B OTAEIBHBIX NpPEAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11ue ecTecTBEeHHO-HAy4HbIE TOHATHUS: SBJICHHE, HAy4yHbIM (DakT, TUMOTEe3a, TEOpHs, 3aKOH, aHAJIU3, CUHTES3,
KJaccuukanys, HaboAeHIe, U3MEPEHHE, SKCIIEPUMEHT, MOEJb, MOJEIUPOBAHUE.

®duzuka: Matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BElIeCcTBa, (PU3MUecKue BETUUYHUHBI, €AUHHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorusa: knerka, opraHusM, 3KocHCTeMa, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTh, AaBTOTPOQHBIA U
reTepoTpodHbIA TUN TUTaHUSA, OpokeHHe, (POTOCHUHTE3, IbIXaHHUE, OCJKH, YIJIEBOIbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(hepMEHTHI.



Feorpadwm: ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.
TexHonorus: IMUIICBBIC TIIPOAYKTBI, OCHOBBI pPAWOHAJIBLHOI'O IIMTAHHA, MOKOIHC CPCIACTBA, MATCpHAJIbl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWH HA YI'JITYBJIEHHOM YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBETCTBUU C CUCTEMHO-IEATEIIBHOCTHBIM MOJX0JIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MpEIMETa
«XuMus» Ha YPOBHE CPEIHEro o0uiero oOpa3oBaHUs BBIJEIEHBI CIEAYIONIME COCTABISIONIME: OCO3ZHAHUE OO0YYarOIUMUCS
POCCUHCKON TPa)KTaHCKOW HACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACIICHUIO;
HaJIMuyue MOTUBALIMKU K O0OY4YEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIMUXCS PYKOBOJCTBOBATHCS MPUHSATHIMU B 00IIECTBE
MpaBuUjaMUd U HOPMaMU TOBEJCHUS; HAJIMYUE MPABOCO3HAHUS, DKOJOTUYECKON KYJIbTYphI; CIIOCOOHOCTh CTAaBHUTh IEJU U
CTPOUTBH )KU3HECHHbBIE ILJIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPaXKarT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHLHOU U
MPaKTUYECKON JEATeIbHOCTA 00YUYarOIIUXCs B MPOIECCE peau3aliuu 00pa3oBaTeIbHON JEATeIbHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA TpeIMeTa «XUMUS» OTPAKAIOT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIBHOU H
MPAKTUYECKOMN JACATEIHPHOCTH 00YJarOIIUXCs B TIPOIIECCe peasin3aliii 00pa30BaTeIbHON 1eATeTbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

0CO3HaHMsI OOYYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00513aHHOCTEMN, YBAXKEHUSI K 3aKOHY U TIPABOIOPSI/IKY;

MPEJICTABIICHUS O COLUAJIBHBIX HOPMaX M MPpaBUIaX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUICKTURE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEILHOCTH TMPHU CO3JMaHUHM YYEOHBIX TPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATEIbHBIX 3aJ1a4, BBIIIOJTHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh UM MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MPU aHAINU3E PA3TUUHBIX
BUJIOB YUEOHOU €ATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:



[IEHHOCTHOTO OTHOUIEHMSI K HCTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OT€YECTBEHHON XUMUU;

YBaXXEHUS K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO MPHIOKEHUS XMUMHH, OCO3HAHUSA TOTO, YTO
JaHHbIEC HAYKH €CTh PEe3yJbTaT ATUTEIbHBIX HA0II0IEHUH, KPOMIOTIUBBIX SKCIIEPUMEHTAIbHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a
YUYEHBIX U MPAKTUKOB;

UHTEpeca W I[I03HABaTEIbHBIX MOTHBOB B IIOJYYEHUH W IMOCIEAYIOIIEM aHaidu3e HH(OpMAalUU O NEePEeIOBBIX
JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLIEHHMBATh CHUTYyallMH, CBSI3aHHbIE C XUMHYECKMMHM SIBJICHMSIMHM, M HPUHUMATh OCO3HAHHBIE PEIIEHUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHE M MOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
C YU4ETOM OCO3HAHUS MTOCIEACTBUAN MMOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 370pOBOro M 0e30macHOro odpasza *KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOmo/ieHns TpaBui 0Oe30MacHOro oOpalieHusi C BEIIeCTBAMU B ObITYy, IOBCEIHEBHOW KHU3HHU, B TPYIOBOU
NeSTENbHOCTH;

NOHMMAHUS I[IEHHOCTH NPaBWJ HHIUBUAYAIbHOIO M KOJUJIEKTUBHOTO O€30MACHOTO MOBEACHUS B CUTYalMsX,
YTPOXKAKOUIUX 3I0POBBIO U )KU3HU JTHOJEH;

OCO3HAaHUs MOCIEACTBUNA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATENIbCKON AESTENbHOCTH, OOIIECTBEHHO MOJIE3HOMH,
TBOPUYECKOH U IPYruX BUAaX JACSITEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE yYaCTHE B PEIICHUWH MPAKTUYECKUX 3a/lad COILMAIbHOM HaNpaBIEHHOCTH (B paMKaxX CBOETO
KJ1acca, KOJIbI);



UHTEpeca K TMPAKTUYECKOMY H3Yy4YEeHHIO Mpodeccuil pa3IuyHOTO pPoJia, B TOM 4YHCIEe Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBAXKEHUS K TPYLY, JIIOJIAM TPYyAa U PE3YJIbTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUIYAIBHOW TpaeKTOpUM 00pa3oBaHMs, Oyayiiel mpodeccuu U peann3aiuu
COOCTBEHHBIX KM3HCHHBIX IJIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEM
00I11eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K IPUPOJIE KaK UCTOYHUKY CYIIIECTBOBaHUS KU3HU Ha 3eMJIE;

MMOHUMAaHUS TJI00AIBHOTO XapaKTepa AKOJOTHMUYECKUX IMPOOJIeM, BIUSHHUS dKOHOMHUYECKHX IIPOIIECCOB HA COCTOSHUE
MIPUPOJTHON U COLUAIIBHOU CPEIIBI;

OCO3HaHMUSI HEOOXOAUMOCTH HCIIOJIB30BAaHUS JIOCTMKEHMM XMMHUU JUIsl PEIICHUS BOIMPOCOB  PAIMOHAIBHOTO
MPUPOOTIOTB30BAHHUS;

AKTUBHOI'O HENPUATUS IEHUCTBUM, NPUHOCAUIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHHUs IPOTHO3UPOBATH
HeOJIaroNMpUsITHBIC SKOJIOTHUYSCKHE TIOCIICICTBUS MIPEAITPUHUMAEMBIX JeHCTBUI U IIPEIOTBPAIIATh UX;

HQIMYUS Pa3BUTOTO 3KOJOTMUYECKOTO MBIIMUIEHHS, SKOJOTUYECKONW KYJIbTYPBI, OMNbITA ACATEIBHOCTH 3KOJOTHYECKOU
HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA MMH B TMO3HABATEIbLHONW, KOMMYHUKATUBHOM W COILMAJIbHOW IPAKTHUKE,
CITOCOOHOCTH ¥ YMEHHSI aKTUBHO MTPOTUBOCTOSITH UE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMSI:

MHUPOBO33pPEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU MPAKTHUKY;

MOHUMAaHUS CHeMu(UKH XUMHH KaK HayKd, OCO3HaHHS €€ poiid B (HOPMUPOBAHHH PAIMOHAIHHOTO HAYYHOTO
MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalIlleM MHpPEe Kak O €IWHCTBE MPUPOJABI M YeIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH POOJIEM COXpaHEHUS IPUPOTHOTO PaBHOBECHS,;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMUU IS COBPEMEHHOW NMBWIM3AIMU: B €€ TyMaHUCTUYCCKOU
HaIPaBJICHHOCTH W BA)XXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUATBHOW KYyJIbTYpbHI, B PEHICHUH TI00aTbHBIX MPOoOeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM, SHEPIETUUCCKOM, MUIIEBON U DKOJOTHYECKOM 0€30IaCHOCTH, B PA3BUTHHU
MEIUIIUHBI, 00ECIIEYEHNHN YCIOBUH YCIIEITHOTO TPY/1a U SKOJIOTHYECKH KOMMDOPTHOM KMU3HHU KaXKJOTO UjieHa O0IIeCTBa;



€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: MOHHUMAHMS CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIh30BaTh TOJydaeMble 3HAHUS MJIS aHAM3a W OOBSCHEHUS SBICHUN OKPYKAIOMIETO MHpA |
MIPOUCXOISIINNX B HEM U3MEHEHHH, YMEHUS Je/IaTh 000OCHOBAaHHBIC 3aKTFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINUXCS
JAHHBIX C IEJIbIO TTOJIYYE€HHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCMOJIb30BaTh XMMUYECKUE 3HAHUS JUIsl pelieHUs MpoOjieM B pealbHBIX KU3HEHHBIX
CUTYaIIUsIX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIBCKON IEATEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY IMOJYYEHHUIO HOBBIX
3HAHUM MO0 XMMHUHU B COOTBETCTBHHU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax npodeccuoHanbHOM NesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS IPOrPaMMbl IO XMMUU HA YPOBHE CPEHET0 00IIEro 00pa30BaHus BKIKOYAIOT:

3HaUYUMblE Ui  (POPMHUPOBAHUS  MHPOBO33PEHUS]  OOYUYaIOIIMXCA  MEKIUCUUIUIMHApHbIE  (MEXIpPEIMETHBIE)
oOlIeHay4YHbIEe TIOHATHUS, OTPaXKaloIIUMe IEJOCTHOCTh HAYyYHOW KapTUHBI MUpa U CcHenupuKy METOJO0B I03HaHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO, SHEPrus, SBJIEHUE, IPOLIECC, CUCTEMa, HAy4yHBbIH (akT,
MPUHILINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIIe0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

yYHUBEpCalbHble Yy4ueOHblE JeHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHUBHbBIC, PETYJSATUBHBIE), OOECHeUYnBaIOLIUe
dhopmupoBaHre GyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITETEHIIUN 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIMXCSl HMCIOJB30BaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS B TO3HABATEIBHON M COLUAIIBHOM MPAKTUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHUBEPCAJIbHBIMU  YYEOHBIMU  TO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JEHCTBUAMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
1) 6a30BbIe JIOTHYECKHUE IEHCTBUSA:



CaMOCTOSTENbHO (GOPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMyY, paccCMaTpUBATh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHKEHHS, COOTHOCUTH pEe3yJbTaThl
NEATEIbHOCTH C MOCTABJICHHBIMU LETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUUN MPUEMBI JJOTUYECKOTO MBILIJIEHUS: BBIACIATh XapAKTEPHBIE MPU3HAKH MTOHATHI U
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHHUIA;

BBHIOMPATHh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(PUKAIIMU BEIIECTB U XUMUYECKUX PEaKITHil;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBSI3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUUECKUE pACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (OPMYJIMPOBATH BHIBOJIBI U 3AKITIOYCHHUS;

MPUMEHSATh B MPOIECCe MO3HAHUS HCIOJIb3yEeMble B XMMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, MPEeoOpa30OBbIBATH
MOJICIBHBIE TMPEJICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI) 3JIEMEHTAa, XUMHUecKkas (opMylsa, ypaBHEHHE XUMHUUYECKOU
peaKkiuu — MpU PEIICHUH YYEOHBIX TIMO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJICIIbHbBIC
MPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 0a3oBbI€e MCCIeI0BaATEIbCKHE e CTBUA:

BJIAJIETh OCHOBAMU METOJ0B HAYYHOT'0 NTO3HAHMS BEILIECTB U XUMUYECKHX PEAKIIUI;

dhopMyIHpoBaTh HEIH U 3aJa4l UCCIICIOBAHUS, UCIIOIB30BATh MOCTABJICHHBIE U CAMOCTOSTEIHHO CPOPMYTUPOBAHHBIE
BOINPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUSI U OCHOBBI i1 (DOPMUPOBAHUSI TUIMOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXK/CHHUIA;

BJIAJICTh ~ HABBIKAMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS U MPOBEICHHUS  YUYEHUUYECKUX  DKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOIeCcca, CaMOCTOSITEIHHO TPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynnpoBaTh O0OOIIEHUS W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIECAOBAHUS, COCTaBJISAThH
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

MpuoOpeTaTh OIBIT YYCHUYECKON HCCIICOBATENHCKON M TMPOCKTHON NEATEIbHOCTH, MPOSBISATH CIHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEILICHHS] MPAKTUUYECKUX 3a/lad, MPUMEHEHUIO Pa3IU4YHbIX METOJIOB
O3HAHUSL.

3) paboTa ¢ uHpopmManmeii:



OPUEHTHPOBATbCS B Pa3IMYHBIX HCTOYHHMKAX HMHGPOpMauuu (HAy4YHO-TIOMYJIIpHAs JIUTEpaTypa XUMHYECKOIO
COJIepKaHusl, CIpPaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHaNM3UPOBATh HHQPOPMAIUIO PA3NIUYHBIX BHIOB U (popm
MIPEICTABJICHHS], KPHTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTb;

(GbopMyIIMpoBaTh 3alPOCHl U IPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U O0TOOpEe MHPOpMALUU, HEOOXOAUMOM IS
BBINOJIHEHNS YUE€OHBIX 3aa4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOJB30BaHHUS WH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH M Pa3jIMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcTaBieHUs HH(opManuu (CxeMmbl, rpaduku, AuarpaMMmel,
Ta0JINLbI, PUCYHKHU U IpYTHUE);

UCIIOJIb30BaTh HAYyYHBIH S3BIK B KayeCTBE CpeJICTBa MpuU paboTe ¢ XUMHYECKON HHQOpMaluen: NpUMEHATb
MEXIpeAMETHbIE ((PU3HUECKUE U MaTEMaTHUYECKUE) 3HAKH U CUMBOJIbI, (POpMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATJIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ AUAJIOTa U/UIIM JUCKYCCUH, BBICKA3bIBATh UJIEH,
(bopMyIMpOBaTh CBOU MPEIJIOKEHUSI OTHOCUTEIBHO BBIMOIHEHUS PEIJIOKEHHOMN 33/1a4H;

BBICTYIIaThb C NPE3CHTALMEN pPEe3YyJbTAaTOB IIO3HABATEIBHOM JEATEIBHOCTH, IIOJYYEHHBIX CAMOCTOATEIBHO WIH

COBMECTHO CO CBEPCTHUKAMM MPHU BBINOJHEHUHM XMMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaii3alii yueOHOTO MpOoeKTa, U (HOPMYyIUPOBaTh BBIBOJABI M0 PE3YJbTaTaM NPOBEIEHHBIX
UCCIJIEIOBAaHUM MyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/I€HUS 1 OOMEHAa MHEHUSMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHS:

CaMOCTOSITENILHO TNIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENBHYIO JACSATEIBHOCTD, ONpeaessisi e€ eau U 3a7auu,
KOHTPOJIMPOBaTh M IO MEpEe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeJjlaraeMblii aJTOPUTM JEHCTBHI TMPU BHITOJHEHUU
y4eOHBIX M MCCIIEIOBATEIBCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3pPeKTUBHBIN CIIOCO0 UX PEIICHUS C YYETOM TOTyUYEeHHS] HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATETHPHOCTH HA OCHOBE CAMOAHAaIN3a U CAMOOIICHKH.



NPEIMETHBIE PE3YJIBTATHI
[IpenMeTHbIe pe3ynbTaThl OCBOCHMS MPOTPAMMBI MO XUMHH Ha YIriayOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsl BKIIOYAIOT crienuuueckue A yueOHOro npeaMera « XUMHUsh HaydHbIe 3HAHHSI, YMEHHS U CIIOCOOBI JEHCTBHI
M0 OCBOGHHIO, MHTEPIPETAMH M MPeoOpa3OBaHHUIO 3HAHWW, BUAbI JEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4YEOHBIX CHUTYyallUsX, a TAaKKE€ B PEAIbHBIX >KU3HEHHBIX CHUTYAIMSX, CBSI3aHHBIX C
XUMHEN. B mporpaMMe no XuMuM npeiMeTHbIe pe3yIbTaThl IPEICTABICHBI IO FOaM U3yUYeHUSI.

10 KJIACC

IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(OPMHUPOBAHHOCTH NMPEACTABICHUI: O MECTE U 3HAUEHUU OPraHMYECKOM XMMHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poJii B 0OOECHEUYEHHH YCTOMYMBOIO PAa3BUTHUSl YEJIOBEYECTBA B PELICHUU MPOOJIEM 3KOJIOTMYECKOH, IHEPreTUYECKOW H
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIMIIMHBI, CO3/IaHUM HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB JHEPTUH, B
00eCrevyeHnr PalMOHAIBHOTO MPUPOJONOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOILEH KyJIbTypbl YeJOBEKa, a
TaK>K€ IKOJIOTUYECKU OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 370POBBIO U PUPOJHOMN CpeLe;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATUS — XUMMUYECKUHN JJIEMEHT,
aToM, SOpO M DJEKTPOHHAs 00oyiouka aTtoma, S-, P-, d-aTOMHBIE OpOUTa M, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa,
ruOpuau3anms aTOMHBIX OpOUTaned, WOH, MOJIEKYJd, BAJEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, MOJIb, MOJIIPHAsl Macca, MOJISIpPHBIA O00BEM, YriIepOAHBIN CKeleT, (PYyHKIMOHAIbHAS Ipymma, paaukal,
CTPYKTYpHBIE (OpMyJbl (pa3BEPHYThIE, COKpAUIEHHBIC, CKEJIETHBIE), HM30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHAas
(reomeTpuyeckasi, ONTUYECKAs), U30MEPHI, TOMOJIOTMUECKUIN s, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO- U a30TCOAEpKAILNE
OpPraHUYeCKUue COCIUHEHHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUU, 3AKOHBI
(nepuognueckuit 3akoH [. . MenneneeBa, Teopusi CTpoeHUs1 Oprannyeckux BeniectB A. M. byTiepoBa, 3aK0OH COXpaHEHHUs
Macchbl BELIECTB, 3aKOH COXPAaHEHUS W TMPEBPAIICHUS DJHEPruM IpPU XHUMHYECKUX PpPEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3bIK XMMHUHU, MAUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE IIOHMMAaHUs NPUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SBJICHUH; IMPEACTABICHUA O MEXaHU3Max XUMHWYECKUX PEaKLUN, TEPMOJAMHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX KX MPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TpYIIl aTOMOB B MOJIEKYyJax (MHIYKTUBHBIA W



Me3oMmepHbii A dexThl, opueHTtantel | u |l poma); dakromornueckue cBeneHHUS O CBOMCTBAxX, COCTaBe, MOJYYECHUU U

0€30MacHOM MCIOJIB30BaHNU BAKHEHIIIMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIHHOCTH YeIOBEKa, OOIINX

HAYYHBIX IPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA (HA MPUMEpE MPOU3BOCTBA METAHOJIA, TepepabOTKU HEPTH);
c(OPMUPOBAHHOCTh YMEHUU: BBISBIATh XapakTEpPHbIE MPU3HAKKM TIOHITHM, YCTaHABIMBATh WX B3aUMOCBSI3b,

UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS TP OMKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;
c(OpPMUPOBAHHOCTh YMEHUII:

UCIIONIb30BaTh XWMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBICHHUS MOJIGKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKETIETHBIX) (DOPMYIT OpTaHUYECKHUX BEIIECTB;

COCTaBJISITh YPAaBHEHHUS XHMHUYECKUX PEAKIUN U pacKpblBaTh HMX CYIIHOCTh: OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEeCTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca 3THX peaklMi, peakiuil HOHHOro 0OMeHa MyTEM COCTaBIICHUS
UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA,

M3TOTABIMBATh MOJEIU MOJIEKYJ OPTaHMYECKUX BEIIECTB AJII WIUTFOCTPAIlMU WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh NMPUHAMJICKHOCTh M3YUEHHBIX OPraHUYECKUX BEILECTB [0 UX COCTaBy U
CTPOCHHIO K ONpEeNEHHOMY KJacCy/TpylIe COEAMHEHUH, NaBaTh MM Ha3BaHMs IO CHUCTEMaTHUYECKOM HOMEHKJAType
(IUPAC) u npuBOANTh TPUBUAIILHBIC HA3BAHUS ISl OT/ICIBHBIX MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUIICH, alleTUIICH,
TOJIyOJI, TIUIEPUH, ITHICHTIUKONb, (PEHON, (OopManbIerui, aneTalbIeruj, aleTOH, MypaBbHHAs KHUCJIOTAa, YKCyCHas
KHCJIOTa, CTeapuHOBasi, OJEMHOBAas, NAJIbMUTUHOBAS KUCJIOTHI, MIMIMH, alaHWH, MalbTo3a, (PYKTO3a, aHWIUH, AUBUHUIL,
U30MPEH, XJIOPONPEH, CTUPOII U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHUSI OMNPEIENATh BHUJ XUMHUYECKOW CBS3M B OPraHMYECKHX COCIMHEHUSX (KOBaJICHTHas |
WOHHAS CBSI3b, G- U T-CBSA3b, BOJOPO/IHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS TPUMEHSATH TOJIOKEHHUSI TEOPUH CTPOCHHUS OpraHmueckux BemecTB A. M. bytneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA TUITUYHBIX
NpeicTaBUTeNIed Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, LUKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB, AJIKMHOB,
apOMaTUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AJbJETHI0B, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBHIX W CIOXHBIX 3(HUPOB,



KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, yIiIeBOAOB (MOHO-, TU- U MOJUCAXAPUOB), UIUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HUMH YPABHEHHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHMI C UCTIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(OPMHPOBAHHOCTh YMEHHS TOJATBEPXKAaTh Ha KOHKPETHBIX MPUMEpPAX XapaKTep 3aBUCUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPraHWYECKUX COEIMHEHUW OT KPAaTHOCTH M THUIA KOBAJEHTHOM CBS3U (G- M M-CBSA3M), B3AUMHOTO BIIMSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh UCTOUYHUKH YTIIEBOJAOPOIHOTO CHIPbs (HE(Th, MPUPOIHBIN a3, yroJib),
CIoCcOObI €ro nepepadboTKHU U MPAKTUYECKOE MPUMEHEHNE MPOAYKTOB NEpepabOTKU;

c(OPMHUPOBAHHOCTh BJIAJCHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJIaX TMO3HaHUS — HAOJIOEHUH,
MU3MEPEHUH, MOJICIIUPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSIThH OCHOBHBIE ONEpAIlMUd MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000I11IeHNE, CUCTEMATU3AIl1I0, BBISIBICHUE MPUYUMHHO-CJICACTBEHHBIX CBSI3€H — ISl U3YYEHUSI CBOMCTB BEIIECTB
Y XUMUYECKUX PEaKIHUi;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSAMH M MPEICTABICHUSIMU TPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB [JIsi OOJiee OCO3HAHHOTO TOHUMAHUSl CYIIHOCTH MaTEpPHAIIbHOTO E€IWHCTBA MUPA,
HCIIOJB30BaTh CUCTEMHbBIC 3HAHUS IO OPraHWYECKOM XUMUM JJIsi OOBSICHEHUS W MPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOUTH PACUETHI IO XUMUYECKUM (HOpPMYJIaM M YPaBHEHUSAM XUMHUYECKUX PEaAKIIUil ¢
MCIIOJIb30BaHWEM (PU3WYECKUX BeNW4YuH (Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKON (POPMYIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKHUX DJIEMEHTOB, MPOJYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHU: TTPOTHO3UPOBATh, AHAIM3UPOBATH U OIIEHUBATH C MO3HUIIUNA IKOJOTUUECKON 0€30MacHOCTH
MOCJIE/ICTBUSI OBITOBOW M TIPOU3BOJCTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3AHHOU ¢ MepepadOTKOM BEIIECTB, HCIOIb30BATh
MOJTyYCHHBIC 3HAHUS IS IPUHSATUS TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYAITUSIX, CBI3AHHBIX C XUMHUCH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN SKCHEPUMEHT (MTOIyYEHUE U
U3YYEHHE CBOMCTB OpPraHWYECKUX BEIIECTB, KAUYECTBCHHBIC pEAKLUMHU YIJIIEBOAOPOJAOB PA3JIMYHBIX KJIACCOB U



KHACIJIOPOJCOJIEPKAINX OPraHUYECKUX BEILECTB, PEUICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10 PAClO3HABAHUIO OPraHUYECKHUX
BEIIECTB) C COOJIOACHMEM TpaBuUi 0e30MacHOro oOpalieHuss C BelecTBaMH U JabOpaTOpHBIM  000pPYAOBAaHUEM,
dbopMyIMpoBaTh I€NIb MCCIEIOBAHUS, MPEACTABIATh B Pa3NUYHON (popme pe3yabTaThl SKCIEPUMEHTa, aHAIU3UPOBATh U
OLICHMBATh UX IOCTOBEPHOCTB;

c(OpMUPOBAHHOCTh YMEHUI:

coOMIoaTh MpaBUjia HKOJIOTMYECKU LIE€JIECOOOpPa3HOTO MOBEACHUS B OBITY M TPYJOBOW JEATEIBHOCTH B IIEJNIAX
COXPaHEHMS CBOETO 30POBbs, OKPYKAOLIEH MPUPOJTHON CPEIbI U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JEHCTBHS HAa >KUBbIE OpPraHMW3Mbl OINPEACIIEHHBIX OPraHUYECKUX BEUIECTB,
nonumas cmeica nokazarens [1/1K;

aHaJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHUS] OPTaHUYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEHMUS
COOTHOIIEHHSI PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh YMEHMI: OCYIIECTBIIATH LEJICHANPABICHHBIA IMOUCK XUMHUYECKON HMH(POpMalUUUd B Pa3IUUHbBIX
MCTOYHMKAX (HayyHas U y4yeOHO-Hay4dHas JUTEpaTypa, CpelcTBa MaccoBoi nHGopmannu, THTEpHET U Apyrue), KPUTHUECKH
aHaJIM3UPOBATh XMMHUYECKYIO HH(OpMaLIKIO, TIepepadaThiBaTh €€ U UCMOIb30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOM
3ajJlaueH.
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