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MNOACHUTEJIBHAS 3AIINCKA

Pabouast nporpaMma Kypca BHEYPOUHOU IEATENBHOCTH «/[ONOJHUTENBHBIE 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, NpU3BAHO OOECHeYnTh OO0IIe00pa30BaTEIbHYI0 M OOLIEKYJbTYPHYIO THOJITOTOBKY BBITYCKHHKOB IIIKOJIBI,
HEOOXOAMMYIO ISl afanTalMi MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM >KM3HHM B COLMYME, a TaKKe JUIsl MPOAOTKEHUS
oOydeHHs] B OpraHuzauusx MnpodeccCuoHaNIbHOr0 OOpa30BaHHs, B KOTOPBIX XHUMHUS SBISETCA OJHOM W3 MPHOPUTETHBIX
JUCLMILINH.

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

o UH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpoll oOecneuynBaeT MOJIy4YeHHE TPEJACTaBICHUS O LEeJsX,
COJIep)KaHuU, OOIlel CTpaTeruu OOYy4YEeHMs, BOCHUTAHMS W Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH IpEAMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

¢ OpraHM3alMOHHO-TUJIAHUPYIOLIAsA, KOTOpas MpeAyCMAaTPUBAET OIpEAeNICHUE: NPUHIIMIIOB CTPYKTYPUPOBAHUS MU
MOCJIC0OBATEILHOCTH M3Y4YEHHUs] Y4eOHOTO MarepHalia, 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 YCTaHABIWBAECT WHBAPUAHTHOE MPEIMETHOE CoJepkKaHue, o0sA3aTeNbHOE MJisi M3yYeHUS B paMKaX OTICIbHBIX
npod e, MpeaycMaTpruBaeT paclpeesiecHne U CTPYKTYPUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM COJIEPKATEIIbHBIM
JTUHUSM/pa3ieniaM Kypca,;

o JIaéT MpUMEPHOE pacnpeieieHrue y4eOHOro BpeMEeHH, PEKOMEHTyeMOT0 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 3a7ad M3ydeHUs MpeaMeTa Ha YriyOJIEHHOM YpPOBHE C YYETOM
COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpPEAHEro oOIiero o0pa3oBaHUs, COJAEPKATECIbHOW XapaKTePUCTUKHU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl CPEIHEr0o OO0IIero oO0pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKEe C y4€TOM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHBIX
nerlcTBU 00y4aroIerocs o OCBOEHUIO COJIEPKaHUSI TIPEAMETA.

[To BceM Ha3BaHHBIM TMO3UIMSIM B IPOrpaMMe MPEayCMOTpEeHa MPEEeMCTBEHHOCTh ¢ OOyYEHHEM XUMUM Ha YpPOBHE
OCHOBHOI0 0011ero oopa3oBanus. 3a mpeaeaaMyd YCTaHOBJIECHHON MpPOrpaMMOM MO XUMHUHU 0053aTelIbHOM (MHBapHAHTHOM)
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 NOJ0keHUsIMU DT'OC COO o0 Ha3HaYEHUU TIPEAMETOB OA30BOT0 U YITyOJEHHOTO
ypoBHEeH B cucteme auddepeHInpoBaHHOTO OOyUEHHMS HAa YPOBHE CpeAaHero oOmiero oOpa3oBaHUS XUMHUS Ha YPOBHE
yrIyONEHHOTO U3YYSHUST HANPABJICH HA PeaIM3aIUI0 TPEEMCTBEHHOCTU € TIOCIEAYIOIINMM 3TAoOM MOJIYyYeHHUS] XUMHUECKOTO
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 pacIIMpPEHUe U YIIIyOJIeHUEe TEOPETUUECKON U MPAKTUUECKON MOATOTOBKHM 00YyYarOIIUXCsl, BRIOPABIIINX
onpeneEHHbI TPOoPuiIbL 00yUEeHHS, B TOM YHCIIE C IEPCIIEKTUBON MOCIICIYIONIETO MOJYyUYeHUSI XUMHUUECKOTO 00pa3oBaHus B
opraHuzanusx npodeccruoHaabHOTO 00pazoBanus. Hapsmy ¢ stuMm, B cBete TpeboBannii ®I'OC COO k miaHUpyeMbIM
pe3ynbTaTamM OcBoeHus (enepanbHON 00pa30BaTEbHON MPOrPpaMMbl CPEIHETO O00IIero 0O0pa3oBaHUsA W3Y4YEHHUE TpeIMeTa
OpPUEHTHUPOBAHO TAK)KE Ha pElICHUE 3a]a4 BOCHUTAHUS M COLIMAIBHOTO Pa3BUTHs O00ydaromuxcs, Ha (OPMUPOBAHUE Y HUX



OOIICHHTEIUICKTYATbHBIX YMCHHM, YMEHUN pallMOHATN3alUd Y4eOHOTO Tpyna M O0OOOIIEHHBIX CIIOCOOOB NEATEIHHOCTH,
MMEIOIINX MEXAUCIUTUIMHAPHBIN, HaIITPEAMETHBIA XapaKTep.

CocraBnsromumu  Kypca «JlomoIHUTETsHBIE BOIMPOCH K KypCy OPTaHMYECKOW XUMHUW» Ha YPOBHE YIITyOIEHHOTO
U3YYEHUS SBISIIOTCS YIiyONIE€HHBIN Kypc — «Oprannyeckast XuMus» U «OO0111ast 1 HeoOpraHudecKas XUuMuUsD».

OcHoBy conepxaHusi Kypca «J{onosHUTENbHBIE BOMPOCH K KypCY OPraHMYEeCKON XMMHUU» COCTABISET COBOKYITHOCTh
MPEAMETHBIX 3HAHUN U YMEHHM, OTHOCAIIMXCS K 0a30BOMY YpOBHIO M3y4Y€HHUS MpeaMeTa. JTa CUCTeMa 3HaHWM MoTydaeT
OmpefeNnéHHOEe TEOPETHUECKOEe JIOTIOJHEHHE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMK 00BEM
(hakTOIOTHYECKOTO MaTepuana. Tak, Ha YIIIyOJIEHHOM ypOBHE M3Y4eHHUS TpeaMmeTa «JlomoTHUTEIbHBIE BOTPOCH K KypCy
OpraHUYEeCKON XUMHI» MIPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COETMHEHUM yensieTcsi 0co00e BHUMAHUE BOIIPOCAM
00 3IeKTPOHHBIX d(PPeKTax, 0 B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHHE WMEET TO, YTO Ha COJEepKaHWE KypCOB XUMHH YTIIyONEHHOTO YPOBHS M3Y4YEHHUS /I KIIACCOB
onpenenéHHoro npoduist (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapaKTep JOIMOJHCHHWH K OOIIeld CHUCTEMEe MpPEIMETHBIX
3HAHWI) OKa3bIBAIOT BIWSHHUE CMEXKHBIC TpeaMeThl. Tak, Hampumep, B COACpKaHUHM MpeaMeTa sl KIACCOB XHUMHUKO-
¢buzngeckoro npoduiist 0oJbIIoe 3HaYeHUE OYIyT UMETh 3JIEMEHTHI Y4eOHOro MaTepraia mo obmiei xumuu. [lpu nzydenun
MpeaMeTa B JaHHOM CJTy4yae akIeHT Oy/IeT clieJlaH Ha OOITHOCTh METOJIOB MO3HAHUS, OOITHOCTH 3aKOHOB U TEOPHM B XUMHUHU U
B (pu3MKe: aTOMHO-MOJICKYJIIpHast Teopust (MOJICKYIJISIpHAs TeOpHs B (PU3UKE), 3aKOHBI COXPAaHEHUS MaCcChl M DHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JJICKTPOIN3a, IPEICTABIICHUS O CTPOSHUHU BEIIECTB U JAPYTOe.

B 10 xe BpeMs B cojepaHUU TpenMeTa i KJIAaCCOB XUMHUKO-OMOJIOTMYECKOTo MPOQuiIs OONbIINNA yAETbHBIN BEC
OyneT WMeTh OpraHuyeckas XuMus. B 3ToM cilydae TpemaocTaBisieTCs BO3MOXHOCTH Il Ooyiee 00CTOSITEIHHOTO
PACCMOTPEHUSI XUMUUYECKOW OpraHu3aIii KJIETKA KaK OMOJIOTMYECKOW CHCTEMbI, B COCTaB KOTOPOW BXOMST, K MPUMEPY,
TaKUe CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMIHIBI, OCJIKH, YIICBOAbI, HYKJICHHOBBIC KUCIOTHI U Apyrue. [lpu 3ToM 3HaHUS O
COCTaBE W CBOMCTBAX TPEJCTABUTENICH OCHOBHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB CIIYKaT OCHOBOWM IS HM3YyYCHHSI
CYIITHOCTH TIPOIIecCcOB (POTOCHHTE3A, IBIXaHMUS, TUIIEBAPCHHUS.

B mnnane ¢opMupoBaHUS OCHOB HAy4YHOT'O MHPOBO33PEHHS, OCBOCHMS OOIIEHAYYHBIX METOJOB TO3HAHUS M OIBITA
NPaKTHYECKOTO MPUMEHEHHMsS] HAy4YHBIX 3HAHWW HM3y4deHHe TpeaMmeTa «XWMHs» Ha YriyOnéHHOM YpPOBHE OCHOBAaHO Ha



MEXIPEAMETHBIX CBS35X C YYEOHBIMHU IPEIMETaMM, BXOASIIMMU B COCTaB MpeIMETHBIX oOnactell «EcTecTBeHHO-HAYy4YHbIE
npenMeTsl», «MaTemaruka u nHGopMaTuka» 1 «Pycckuit sI3pIK U TUTEpaTypar.

[Ipu n3ydyeHuu Kypca Ha yriayOJ€HHOM ypOBHE TaKKe, KaK Ha YPOBHE OCHOBHOTO M CpeIHEro o0mero oopa3oBanus (Ha
0a30BOM ypOBHE), 3a/Jayeil MEePBOCTENEHHOM 3HAYUMOCTU SIBIsETCS (POPMUPOBAHME OCHOB HAyKH XUMHHM Kak 00JIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NIEATEIBHOCTH YE€JIOBEKAa M OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
Pemenue 3Toii 3a1aun Ha yriIyOJI€HHOM YPOBHE M3YUYEHHUSI IPEAMETA IPEANOJIaraeT peajn3alnio TaKuX Hesel, Kak:

dbopMupoBaHUEe MPEICTABICHUN: O MaTEPUATHLHOM EIUHCTBE MHUPA, 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHUI
MPUPOJIBI, O MECT€ XMMHHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ BeAyllel poju B 00ECHEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUU MPOOJEM 3KOJOTHUYECKOM, SHEPreTHYECKOW M IHIINEBOM 0e301MacHOCTH, B
Pa3BUTUM MEIMIIMHBI, CO3JIaHUU HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHUKOB SHEPTUH, B 00CCIICUCHNUN PaIlMOHATIBLHOIO
MIPUPOJIOTIOIB30BaHus, B (DOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJbTYphl YEJIOBEKA, a TaKKE SKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MPUPOJTHON CpeIe;

OCBOCHHME CUCTEMbI 3HAHUU, JIS)KAIIUX B OCHOBE XMMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA!
byHIaMEHTAIBHBIX TOHATHH, 3aKOHOB M TEOPUN XHMHH, COBPEMEHHBIX IPEACTABICHUA O CTPOSHHWM BEIeCTBa Ha
Pa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaAMOJICKYJISPHOM, O TEPMOJAMHAMUYECKUX U KUHETUUECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKUX PEaKIUi, O XUMHUYECKOM pPABHOBECUHU, PACTBOPAX M JHCIEPCHBIX
cucTteMax, 00 OOIIMX HAYUYHBIX TPUHIIMIIAX XUMUUYECKOTO ITPOU3BOJICTBA;

dbopMupoBaHre Y 00yJarOITUXCS OCO3HAHHOTO MIOHUMaHUs BOCTPEOOBAaHHOCTH CUCTEMHBIX XUMHUYCCKUX 3HAHUM IS
0OBSICHEHUS KIIOYEBBIX HACH M MPOOJIEM COBPEMEHHOH XWMHH, ISl OOBSICHEHHUS W IMPOTHO3WPOBAHMUS SBIICHHUM,
MMCIOINX E€CTECTBEHHO-HAYYHYI0 TPHUPOAY; TPAMOTHOTO pEIICHWs TPoOJieM, CBSI3aHHBIX C XUMHEH,
MPOTHO3UPOBAHUS, aHAIM3a U OLEHKUW C TO3WIHUA DKOJOTUYECKOM O€30MacHOCTU TMOCHEACTBUN OBITOBOM U
MPOU3BOJACTBEHHONW JEITEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKAM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U
repepadOTKOM BEIIECTB,;

yrayOjieHne TPEICTaBICHU O Hay4YHBIX METOJaxX TO3HAHUSA, HEOOXOIWMBIX JUIsi TMPUOOpPETEeHUS YMEHHM
OpPUEHTUPOBATHCSA B MHUPE BEHIECTB U OOBSCHCHHS XHUMHUYECKHX SBJICHUH, HUMEIIIMX MECTO B MPHUPOJIE, B
MPAKTUYECKOM JIETEIIbHOCTU U MMOBCEIHEBHOM KU3HMU.



B mnane peanu3zanuy NepBOOYEPETHBIX BOCIUTATENBHBIX U PAa3BUBAIOMIMX (YHKIMHA IIETOCTHOW CHCTEMBI CPEIHETO
o0miero o0pa3oBaHus MPU W3YYCHHH Kypca Ha YriayOJIEHHOM ypOBHE OCOOYIO aKTyalbHOCTb NMPUOOPETAIOT TaKHe IeNId U
3a/1a4M, KaK:

o BOCNHUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SBJICHUIN NMPHUPOJBI, YBOXKEHHUS K IPOIECCy TBOpYECTBA B 00JacTh
TEOPETUYECKUX M MPUKIAIHBIX HCCIEIOBAaHMM B XMMHUH, (OpPMHUpOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIIMK K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO W CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHUS 00IIIEYETIOBEUECKUX [ICHHOCTEH;

e pa3BUTHE T[I03HABATEJbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOyyarolmuxcs,
(opMuUpOBaHHE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO U HENPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHUIO YCIEUTHOW MpO(eCCHOHATBHOW M OOIIEeCTBEHHOW AESITeNTbHOCTH, 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 SKOJIOTMUECKOHN 1eATEIbHOCTH.

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 0OCHOBbI OPraHUYECKON XUMHH.
[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.

Anxanbl. ['oMonorumyeckuid psa ajakaHoB, oOmas ¢opMyna, HOMEHKJIaTypa W H30MEpHUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ aJKaHOB, SP3-rHOpUAM3alMs aTOMHBIX OpOMTaIell yriepoaa, c-cBsi3b. OU3NUECKHE
CBOWCTBA AJIKAHOB.

XUMUYECKUE CBOWCTBA alKaHOB: PEAKIMU 3aMEIICHUS, W30MEPHU3AIMU, NETUAPUPOBAHUS, LUKIU3ALNMN, 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 (opmyrna, 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
IPUCOEIUHEHNS, 3aMELICHUS B 0-TI0JIOKCHUE IIPU JBOMHON CBA3M, ITOJIMMEpPU3ALUU U OKHUCIIeHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBA3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanms ankaaueHOB (CONPsDKEHHBIC, W30JIMPOBAHHBIC, Kymyauposanuvie). OcoOEHHOCTH
ANEKTPOHHOTO CTPOCHHMS W XMUMHUYECKHUX CBOWCTB CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4-mpucoennnenue. [lommmepunsanus
CONPsKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. ['oMosormyeckuil psja  ajlkuHOB, oOmias Qopmyia, HOMEHKJIATypa W HU30MEpUsa. OJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJKUHOB, SP-TUOpUIU3allUs aTOMHBIX opOuTaneit yriepoaa. duznueckue CBONCTBA
aNKWUHOB. XUMHYECKUE CBOMCTBA: PEAKIHUM IPUCOCAWHEHMS, NUMEPU3ALMM U TPUMEPHU3ALHUH, OKHUCIECHUA. KHCIOTHBIE
CBOMCTBa aJIKMHOB, UMEIOIINX KOHIIEBYIO TPOWHYIO CBS3b. KauecTBEHHBIE peakuu Ha TPOMHYIO CBA3b. CrOCcOObI MOITyYeHUs
Y IPUMEHEHUE AJKUHOB.

ApoMaTtudeckue yrieBoJopoabl (apeHsl). 'omonoruueckuii psaj apeHoB, o01as popmyiia, HOMEHKIATYpa U U30MEpUs.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSCHHME MOJIEKYJIbl OeH3oJa. DU3NUeCKrue CBOMCTBA apEHOB. XHMHYECKHUE 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 PAJUKaAIOB, KAPOOKCUIILHOM, TMAPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbl, aTOMOB
raoreHoB. OcoO0EHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [lonumepusanus cruposna. CrocoObl MOJyYeHHUs] U PUMEHEHHE
apOMaTUYECKUX YIJIEBOJOPOIOB.

[Ipuponusiii ra3. IlonmytHeie HedTsHble ra3pl. Hedts um e€ mpoucxoxnenue. KameHHBbIH yrojib U NPOAYKTHI €ro0
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 YTJIEBOIOPOIOB.

DIEKTPOHHOE CTPOCHME TaJOTECHIIPOU3BOAHBIX YIVIEBOJOPOAOB. Peaknny 3aMenieHus: TajloreHa Ha TUAPOKCOIrpymiy,
HUTPOIPYIIly, HIUAHOTPYIIy, aMUHOTpyMIy. JlelCTBUE HA TAJIOrEHIIPOU3BOIHBIE BOJHOTO U CIIMPTOBOTO PacTBOPA LIEIOYH.



B3auMopeiicTBue aurajgoreHajJKaHoB ¢ MarHueM ¢ UUHKOM. [loHsATHE O METaJI0OpPraHUYeCKUX COEIUHEHHUSIX.
Hcrnonp30BaHre TraJIOr€HIPOU3BOIHBIX YTIIEBOAOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPIraHMYECKUX BEILECTB.

OKCTepuMEHTAIbHBIE METObI U3YUCHHSI BEIIECTB M UX MPEBPAIlCHU: U3ydeHHE (PU3NUECKUX CBOMCTB YIIIEBOJIOPOIOB
(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 yriepoJa U BOAOPOJAa B OPraHMYECKUX BEILIECTBAX, MOJYYEHUE 3TUJIEHA U U3YUYEHUE €ro
CBOMCTB, oO3HakomJieHWe ¢ KouekuusMu «Hedts» m «Yromas», ¢ oOpasmamu 1uiacTMacc, KaydykKOB U PE3HHBI,
MOJEJIMPOBAHUE MOJIEKYJI YIIIEBOJIOPOJIOB U TAJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kucnopoacoaepxxamme opranudeckue CoOeJMHECHUS.

[IpenenpHble 0AHOATOMHBIE cUpThl. CTpoeHue MoJieKyld (Ha ImpUMepe MeTaHoja M 3TaHoja). ['omMosjorudeckuii psn,
oOmas gopmyia, ©30MepHsi, HOMEHKJIaTypa U kinaccupukanus. Pu3nyeckre CBONCTBA MPEAEIbHBIX OJJHOATOMHBIX CITUPTOB.
Boaopoansie cBsi3U MEXy MOJIEKYJaMU CIIUPTOB. XMMUYECKHUE CBOMCTBA: PEAKIIMU 3aMEILECHHUS, IETUAPATALUN, OKUCIIECHUS,
B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPTraHWYECKMMH KuciaoTamu. KadecTBeHHash peakius Ha OJHOATOMHBIE CHUPTHI.
JleiicTBHE 3TaHOJIa U METaHOJIA Ha OpraHu3M desoBeka. CriocoObl MOMyYeHUs! 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 HEOPTaHMYECKMMHU KUCIOTAMH, KQUeCTBEHHAs pEeaklus Ha MHOTOATOMHBIE CIUPTHI.
[IpeacraBnenre 0 MeXaHHU3ME peakIuil HykKJIeopuiabHOro 3amenieHus. JleiicTBue Ha opranu3m uesnoBeka. CrocoObl
MOJIy4E€HHUS] M IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THIPOKCOTPYNIBI U OCH30JbHOTO sipa. PU3MYECKUE CBOWMCTBA
¢denona. OcoOeHHOCTH XUMUYECKUX CBOMCTB (heHosna. KauecTBenHbie peakiuu Ha gpeHois. TokcuuHocTh perona. CrocoOsl
MOJIy4eHUs! U puMeHeHue gpeHosa. @eHonpopmanbaeruaHas cMoJIa.

KapOoHunbHblE COEAMHEHHUS — aJbJAETHABl M KETOHBl. OJIEKTPOHHOE CTPOCHHE KapOOHWJIBHON TpPYMIIbL
['oMonoruyeckue psiibl anbIerui0oB U KETOHOB, obOmas (opmyna, u3oMepuss U HOMEHKiIaTypa. Pusznyeckue CBOICTBa
aJbJIETUIIOB U KETOHOB. XMMUYECKHE CBOMCTBA albJAECTUIOB U KETOHOB: peakuuu npucoeauHenus. OKucieHue aabIeruios,
KaueCTBEHHbIE PEAKIIMU Ha anbjeruabl. CiocoObl MOJy4YeHHs U PUMEHEHHUE allbJETHI0B U KETOHOB.



OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUSI MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus
U HOMEHKIarypa. Pu3nueckre CBOWCTBA OJHOOCHOBHBIX MPEACTbHBIX KapOOHOBBIX KHUCIOT. BOAOpPOIHBIE CBSI3H MEXKIY
MOJICKYJIaMH KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, pPEaKMUs ATEPpUPUKAINU, PEAKIHH C
y4yacTUEeM YTJIEBOJAOPOJIHOTO paaukana. (OcoOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3¢upax. MHoroobpasme kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEINPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCIOT, THJIPOKCHKAPOOHOBBIX KHUCIOT. IIpencraBuTenu BBICIINX
KapOOHOBBIX KHCIIOT: CTE€APUHOBAsS, MAIbMUTHHOBAS, OJICMHOBAS, IUHOIEBAs, TUHOeH08as KUCIOThl. CIocoO0bl OTy4YeHUS U
MpUMEHEHNEe KapOOHOBBIX KUCJIOT.

Crnoxnble 3¢upbl. ['oMonorudyeckuit psan, obmas Gopmyina, u3oMepus U HOMEHKIaTypa. Du3znyeckue U XUMUYECKUE
CBOWCTBA: TUAPOJIN3 B KUCIIOW U LIEJIOYHOU CpEJIE.

XKupsl. Ctpoenue, pu3ndecKue 1 XUMUYECKHE CBOKMCTBA JKUPOB: THAPOJIN3 B KUCIION U MIEN0YHOU cpene. OcobeHHoCcTH
CBOMCTB HUPOB, COJACPKAIIMX OCTATKH HEMPEACTbHBIX KUPHBIX KACIOT. JKUPBI B MpupoIe.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE JICHCTBHE.

OO6miast xapaktepuctuka yriieBogoB. Knaccudukaius yrieBojoB (MOHO-, IU- W TOJHMCAaxXapuabl). MoHOCaXapuIb:
TIII0K03a, (pyKTO3a, rajakrosa, pubdos3a, ae3okcupudosa. dusznueckue CBOMCTBA M HAXOXKJEHUE B Mpupojae. POTOCUHTES.
XHWMHYECKUE CBOMCTBA TIIFOKO3BI: PEAKIIMU C yY4aCTUEM CIUPTOBBIX W aNbJACTHUAHOW TPYMI, CIIUPTOBOE W MOJOYHOKHCIIOE
Opoxenue. [IpuMmeHeHHE TIIOKO3BI, €€ 3HaUCHWE B JKU3HEACATECILHOCTH opraHu3Ma. Jlucaxapuisl: caxapo3a, MaibTo3a H
nakTo3a. BoccTanaBnuBaroIye U HEBOCCTaHABIMBAIONTUE aucaxapuibl. ['uaponus nmucaxapunoB. Haxoxnenue B mpuponie u
npumeHenue. [lommcaxapuapl: Kpaxmall, TJIIMKOT€H M 1eiumoio3a. CTpoeHHe MaKpOMOJICKYJ Kpaxmania, TIUKOTeHa |
1eJuTroNo3bl. u3nyeckue CBOMCTBA Kpaxmaia M LEJUI0JI03bl. XUMUYECKHME CBOMCTBA KpaxMmalia: THIPOJIN3, KaueCTBEHHAS
peakiusi ¢ HOAOM. XHMHYECKHE CBOMCTBA IICJUTIONO3bI: THAPONW3, MOdydeHue >3(pupoB uemtono3bl. llonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).

DKCNepUMEHTAIbHBIE METOJIbI U3yUYeHHUs BEIIECTB M MX MPEBPAICHUN: PACTBOPUMOCThH PA3IMUHBIX CIUPTOB B BOJE,
B3aMMOJICMCTBUE 3TaHOJA C HATPHEM, OKHUCIEHWE ITHJIOBOTO CIUPTA B ajbJCTHU] HAa PACKAIEHHOW METHOUN MPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOTO CHUPTA JTUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHUE BUEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIINU
Ha anpaeruabl (¢ ruapokcuaoMm auammuHcepeopa(l) u rugpoxcumom memu(ll)), peakuus rauiepuHa ¢ THIPOKCHUIIOM



meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJEHCTBHE pPACTBOPA IUIIOKO3Bl C THJPOKCHIIOM
meau(ll), B3aumopeiicTBue Kpaxmana ¢ MOJOM, PEIICHHE SKCIEPUMEHTANBHBIX 337ad mo TemMaMm «CrupTbl U (HEHOIBI,
«Kap6onosbie kuciaoTbl. CI0KHBIE dPUPHD).

A3oTcoaep:kaliue OpraHnyecKue CoeAMHeHus.

AMUHBI — OpraHMYecKHe NpPOM3BOAHbIE ammuaka. Kiaccupukanus aMuHOB: alu(paTHUYECKUE U APOMATUYECKUE;
NEepBUYHbIE, BTOPUYHbIE U TpeTHuuHble. CTpoeHue MOjeKys, oomas gopmysa, U3oMepus, HOMEHKIATypa U (pU3NYECKHUEe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA aiu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBa, aJKWJIMPOBAHHUE, B3aUMOJICHCTBUE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnIIaMMOHHS.

AHWIVMH — NPEICTaBUTENb AMUHOB apoMaTH4ecKkoro psaa. CTpoeHue aHwIMHA. B3auMHOE BIMSHHE TPyHI aTOMOB B
MoJieKysne aHuiauHa. OCOOEHHOCTHM XHMMHYECKUX CBOMCTB 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. XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK aM(OTEPHBIX OPTraHMYECKUX COETUHEHUH,
peakiusi IOJUKOHIEHCAuN, 00pa3oBaHue MEeNTUIHON cBsA3HU. buonoruueckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
IIENITUIOB.

benku kak nmpupoaHsie nmoauMepsl. [lepBuyHas, BTOpUYHAs U TPETHUYHASI CTPYKTypa OenkoB. XUMHYECKUE CBOMCTBA
OEJIKOB: TUJIPOJIN3, IEHATYpallks, KaueCTBEHHbIC PEaKLUU Ha OCNIKU.

DKcrepuMEHTANIbHbIE METOJbl M3yY€HUS BELIECTB U MX IPEBpAIllEHUI: pacTBOpeHHE OENKOB B BOJE, JI€HATypalus
O€NKOB MPHU HarpeBaHUU, I[BETHBIE PEAKIIMHU Ha OCJIKH, pelleHne KCIEPUMEHTAIBHBIX 3a7a4d M0 TeMaM «A30TcoaepKallue
OpraHUYECKue COeIUHEHUs» U «Pacrio3HaBaHue OPraHNYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeIMHEHMS.

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

[Tonumepnsle  Matepuansl. [lnacTtmaccebl  (HOAMATUIIEH, MOJIMIPONMIIEH, MOJUBUHWIXJIOPHUI, HOJUCTHPOIL,
HNOJUMETUIIMETAKpUIIAT, OJIMKAapOOHAThI, MOIUATUIEHTEpePTaIaT). Y TUIM3aLMs U TepepadoTKa MIacTUKa.



DnacToMepbl: HAaTypajdbHBIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaJMEeHOBBIN, XJIOPOMPEHOBBIA, M3O0MPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHbIC (BHUCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKHE
(KampoH U JaBCaH).

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

DOKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBPAIICHUI: O3HaKOMJIEHHE C oOpa3liaMH HPHUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YyKOB, pEHIEHUE SKCIIEPUMEHTANIBHBIX 337a4 110 Teme «Pacrno3HaBaHue miacTMacc
Y BOJIOKOH.

Pacuérnble 3anaun.

Haxoxenne MonexynsipHOi GopMyJibl OPraHMYeCKOro COEIMHEHUS IO MAaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIUX B €r0
COCTaB, HAXOXKJEHUE MOJEKYJISIPHONU (POPMYJIbl OPraHUYECKOr0 COEAMHEHHs Mo Macce (00BEMY) MPOIYKTOB CrOpAHHUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WIM HCXOJHBIX BEUIECTB, YCTAHOBIEHUE CTPYKTYpPHOU
(GopMyJIbl OPraHUYECKOTO BELIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWMCTB WJIM CIOCOOOB MOJyY€HUs, ONpeeeHHUE JO0JH
BBIX0/Ia IPOJYKTA PEAKLIUN OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmm3zanust MeXNpeIMETHBIX CBA3€d IPU HM3YYEHUM OpPraHHYecKoM XmMuM B 10 Kiacce OCyHIECTBIISIETCS 4Yepe3
HCIIOJIb30BaHME Kak OOLIMX EeCTECTBEHHO-HAYUYHBIX IOHATHI, TaK W TMOHATUH, NPUHATBIX B OTAEIBHBIX MpPEAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11ue ecTecTBEHHO-HAyYHbIE TOHATHUS: SIBJICHHME, HAy4dHbIM (PakT, TrUMoTe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3,
KJaccuukanys, HaonoAeHIe, U3MEPEHHUE, SKCIIEPUMEHT, MOJEIb, MOACIIUPOBAHUE.

®duzuka: Matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, (PU3HUECKHUE BETUUMHBI, €AUHHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorusa: «knerka, opraHu3M, 3KocucTema, Ouocdepa, wmeTaboIM3M, HACIEACTBEHHOCTh, aBTOTPO(HBIA W
reTepoTpodHbIA TUN TUTaHUSA, OpokeHHe, (POTOCHUHTE3, IbIXaHHUE, OCJKH, YIJIEBOIbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(hepMEHTHI.



FGOI’pa(bI/IH: ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.
TexHonorus: IMUIICBLIC TIIPOAYKTBI, OCHOBBI pPAaWMOHAJIBLHOIO0 IHWTAHWSA, MOKOMMEC CpEaACTBA, MATCpUAJIbI 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)KJTaHCKOW WIAECHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACIICHUIO;
HaJIMuyue MOTUBALIMKU K O0OY4YEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIMUXCS PYKOBOJCTBOBATHCS MPUHSATHIMU B 00IIECTBE
MpaBuUjaMUd M HOPMaMU TOBEJEHUS; HAJIWYUE MPABOCO3HAHUS, DKOJOTUYECKOU KYJBTYPhI, CIOCOOHOCTh CTaBUThH LIENIU U
CTPOUTBH )KU3HECHHbBIE ILJIAHBI.

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

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMHUPOBAHHOCTH OIBITA MO3HABATEIHHOU H
MPAKTUYECKOMN JACATEIHPHOCTH 00YJarOIIUXCs B TIPOIIECCe peasin3aliii 00pa30BaTeIbHON 1eATeTbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHMsI OOYYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBAXKEHUSI K 3aKOHY U TIPABOIOPSI/IKY;

MPEJICTABIICHUS O COLUAJIBHBIX HOPMaX M MPpaBUIaX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUICKTURE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NESITEIBHOCTH TMPU CO3JAaHUHM YYEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX W
MMO3HABATEbHBIX 3a]1a4, BHITIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IATPUOTUYECKOT0 BOCITUTAHUSA:



LIEHHOCTHOTO OTHOLIEHUSI K ICTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OT€YECTBEHHON XUMHUH;

YBaXXEHUS K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO MPHIOKEHUS XMUMHH, OCO3HAHUSA TOTO, YTO
JaHHbIEC HAYKH €CTh PEe3yJIbTaT AJIUTEIbHBIX HA0II0ICHNH, KPOTIOTIMUBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPYAa
YUYEHBIX U MPAKTUKOB;

MHTEpeca W I[I03HABATEIbHBIX MOTHMBOB B IOJYYEHUH U MOCIEAYIOLIEM aHanu3e HHQPOpMAlMU O THEPEIOBbIX
JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYal[MH, CBS3aHHbIE C XMMHYECKMMHM SIBJICHMSIMH, U INPUHHMATh OCO3HAHHbBIE PEIICHUS,
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 MTOCIEACTBAN IMOCTYIIKOB;

4) popmupoBaHUs KYJIbTYPbI 310POBbSI:

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

coONo/IeHns TpaBui O€30MacHOro OoOpalieHusi € BEUIECTBAMU B OBITY, IOBCEIHEBHOW MKHU3HH, B TPYIOBOMU
NeSTENbHOCTH;

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

OCO3HAaHUs NMOCIEACTBUNA U HEMPUATHUS BPEIHBIX TPUBBIYEK (YIIOTPEOIICHUS aJIKOT0JIs, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKHM Ha aKTUBHOE yYaCTHE B PEIICHUHU MPAKTUYECKUX 3aJlad COLMAIbHON HAIMpPaBICHHOCTH (B paMKaX 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 MHJIMBHUIYAJIBHOW TpaeKTOpUMU 00pa3oBaHusl, Oyayiiei mpodeccun U peann3ainu
COOCTBEHHBIX KM3HCHHBIX IJIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEM
00I11eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00Pa3HOTr0 OTHOIICHUS K IPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

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

OCO3HAaHMSI HEOOXOAUMOCTH HCIOJB30BAHUS JOCTHXKCHUM XUMUM [IJIE PEUIEHUS BOMPOCOB  PaIMOHAIBHOTO
MPUPOOTIOTB30BAHHUS;

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

HQIWYUS Pa3BUTOTO 3KOJOTMUYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJBTYpPhI, OMbITA JNEATEIBHOCTH 3KOJOTHYECKOU
HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA MMH B TMO3HABATEIbLHONW, KOMMYHUKATUBHOM W COILMAJIbHOW IPAKTHUKE,
CITOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITH UIC0JI0THH XeMo(oouu;

7) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

MHUPOBO33pPEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU MPAKTHUKY;

MOHUMAaHUS CHeMu(UKH XUMHH KaK HayKd, OCO3HaHHS €€ poiid B (HOPMUPOBAHHH PAIMOHAIHHOTO HAYYHOTO
MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTAaBICHUS 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUWHCTBE MPUPOJBl M 4YeJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH POOJIEM COXpaHEHUS IPUPOTHOTO PaBHOBECHS,;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMUU IS COBPEMEHHOW NMBWIM3AIMU: B €€ TyMaHUCTUYCCKOU
HaIpaBJICHHOCTH W Ba)XHOW POJIM B CO3/IaHMM HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYphI, B PEIICHUU TIOOATBHBIX MPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM, SHEPIETUUCCKOM, MUIIEBON U DKOJOTHYECKOM 0€30IaCHOCTH, B PA3BUTHHU
MEJIUIIUHBI, 00ECIIEYEHNH YCIOBUH YCIIEIITHOTO TPY/1a U SKOJOTHYECKH KOM(POPTHOM KU3HHU KaXKI0TO 4ujieHa OOIeCTRa,;



€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: MOHHUMAHMS CYIIHOCTH METOJIOB TO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIh30BaTh TOJydaeMble 3HAHUS MJIS aHAM3a W OOBSCHEHUS SBICHUN OKPYKAIOMIETO MHpA |
MIPOUCXO/ISIINX B HEM U3MEHEHHH, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKIIFOUCHHSI HA OCHOBE Hay4YHBIX (DaKTOB W MMEIOIITUXCS
JAHHBIX C IEJIbIO TTOJIYYE€HHS TOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON JEATEIbHOCTH;

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

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax nmpodeccHoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

3HaUYUMblE Ui  (POPMHUPOBAHUS  MHPOBO33PEHUS]  OOYUYaIOIIMXCA  MEKIUCUUIUIMHApHbIE  (MEXIpPEIMETHBIE)
oOlIeHay4YHbIE TOHATUS, OTPaKAIOIIME IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa W CHEUU(PHUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MaTepHs, BELIECTBO, SHEPrus, SBJIEHUE, IPOLIECC, CUCTEMa, HAy4yHBbIH (akT,
MIPUHILINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeIOBaHIE, HA0JI0/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

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

CIOCOOHOCTh OOYYaIOIIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXAMCUUIIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IEUCTBUS B TO3HABATEIBHON M COLUAIIBHOM MPAKTUKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHUBEPCAJIbHBIMU  YYEOHBIMU  TO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JE€HCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
1) 6a30BbIe JIOTHYECKHUE IEHCTBUSA:



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

ONpEeNeNATh LEeNu MACSITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS, COOTHOCHUTH PE3YIbTaThI
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

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

BBHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsI KJIACCU(PHUKAIIUY BEIIECTB U XUMUYECKUX PEAKITUH;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBSI3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUUECKUE pACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYJIHUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

MPUMEHSATh B MPOIECCe MO3HAHUS HCIOJIb3yEeMble B XMMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, MPEeoOpa30OBbIBATH
MOJICIBHBIE TMPEJICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI) 3JIEMEHTAa, XUMHUecKkas (opMylsa, ypaBHEHHE XUMHUUYECKOU
peaKkiuu — MpU PEIICHUU YYEOHBIX TO3HABATEIBHBIX M TMPAKTUYECKUX 3aJ]a4, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC
MPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 0a3oBbI€e MCCIeI0BaATEIbCKHE e CTBUA:

BJIaJIETh OCHOBAMU METOJ0B HAyYHOT0 NO3HAHMS BEIIECTB U XUMUYECKUX PEaKIUN;

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

BJIAJICTh ~ HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHMUSI M TPOBEICHHUS  YUYEHHUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOIeCcca, CaMOCTOSITEIHHO TPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh O0OOIIEHUST M BBIBOJBI OTHOCHUTEJIIBHO JOCTOBEPHOCTH pE3YyJbTaTOB HCCIEIOBAHUS, COCTAaBIATH
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

MpuoOpeTaTh OIBIT YYCHUYECKON HCCIICOBATENHCKON M TMPOCKTHON NEATEIbHOCTH, MPOSBISATH CIHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3ajlay, MPUMEHEHHUIO Pa3IMYHbIX METO0B
O3HAHUSL.

3) paboTa ¢ uHpopmManmeii:



OPUEHTHPOBATbCS B Pa3IMYHBIX HCTOYHHMKAX HMHGPOpMauuu (HAy4YHO-TIOMYJIIpHAs JIUTEpaTypa XUMHYECKOIO
COJIepKaHusl, CIpPaBOYHbIE IMOCOOUs, pecypchl MHTepHeTa), aHaNM3UPOBATh HHQPOPMAIUIO PA3NIUYHBIX BHIOB U (popm
MIPEICTABIICHUS], KPUTHYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTD;

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

npuoOpeTaTh OMNBIT MCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTMH W Pa3IUYHBIX MOUCKOBBIX
CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIH S3BIK B KayecTBE CpeACTBa MpU padoTe C XUMHUYECKON HHpOpMauuen: NpUMEHSTh
MEXIpeAMETHbIE ((PU3HUECKUE U MaTEMaTUUYECKUE) 3HAKK U CUMBOJIbI, POpMYJibl, a00peBUATypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATJIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOW TEMBI B XOJI€ AUAJIOTA U/ WM AUCKYCCUH, BBICKA3bIBATh UJIEH,
(bopMyIMpOBaTh CBOU MPEIJIOKEHUSI OTHOCUTEIBHO BBIMOIHEHUS PEIJIOKEHHOMN 33/1a4H;

BBICTYIIaThb C NPE3CHTALMEN pPEe3YyJbTAaTOB IIO3HABATEIBHOM JEATEIBHOCTH, IIOJYYEHHBIX CAMOCTOATEIBHO WIH

COBMECTHO CO CBEPCTHUKAMH MPU BBINOJHEHUH XMMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaii3alii yueOHOTO MpOoeKTa, U (HOPMYyIUPOBaTh BBIBOJABI M0 PE3YJbTaTaM NPOBEIEHHBIX
UCCIIEIOBAHUM MyTEM COTJIACOBAHMSI MO3ULIMHI B X0/1€ 00CYX/I€HUSI U OOMEHAa MHEHUSMHU.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE HeHCTBHS:

CaMOCTOSITENILHO TNIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENBHYIO JACSATEIBHOCTD, ONpeaessisi e€ eau U 3a7auu,
KOHTPOJIUPOBaTh M IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEIaraéMblii aJrOPUTM JACHCTBUN TIPHU BBITOJTHCHHUH
y4eOHBIX M MCCIIeI0OBATEIhCKUX 3a/1a4, BEIOMpaTh Hanbosee 3PPEeKTUBHBIN CTIOCO0 MX PEIICHHS C yYETOM MOJIYYCHHUS HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATETHPHOCTH HA OCHOBE CAMOAHAaIN3a U CAMOOIICHKH.



NPEIMETHBIE PE3YJIBTATBI
[IpenMeTHbIe pe3ynbTaThl OCBOCHMS MPOTPAMMbI IO XUMHUHM Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHMsl BKIIOYAIOT crienuuueckue A yueOHOro npeaMera « XUMHUsh HaydHbIe 3HAHHSI, YMEHHS U CIIOCOOBI JEHCTBHI
M0 OCBOGHHIO, MHTEPIPETAMH M MPeoOpa3OBaHMIO 3HAHWM, BHIBI JEATEIBHOCTH MO IMOJYyYCHHIO HOBOTO 3HAHUSA 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 KJTIACC

IIpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHndyeckast XUMHsD> OTPaKaroT:

c(OPMHUPOBAHHOCTH NMPEACTABICHUI: O MECTE U 3HAUEHUU OPraHMYECKOM XMMHU B CHUCTEME €CTECTBEHHBIX HayK U €€
poJin B 00ECHEUYEHHH YCTOMYMBOIO PAa3BUTHUSl YEJIOBEYECTBA B PELICHUU MPOOJIEM 3KOJIOTMYECKOW, SHEPreTUYECKON U
MUIIEBON O€30MacCHOCTH, B PAa3BUTUM MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB JHEPrUH, B
00eCrevyeHnr PalMOHAIBHOTO MPUPOJONOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOILEH KyJIbTypbl YeJOBEKa, a
TaK>K€ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 310POBbIO U PUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATUS — XUMMUYECKUHN JJIEMEHT,
aToM, SApO M DJEKTPOHHas 000JIouka aTtoma, S-, P-, d-aToMHBIE OpOMTa M, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa,
ruOpuau3anms aTOMHBIX OpOWTaliel, WOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasl CBS3b, MOJIb, MOJIIPHAsl Macca, MOJISIpPHBIA O00BEM, YriIepOAHBIN CKeleT, (PYyHKIMOHAIbHAS Ipymma, paaukal,
CTPYKTYpHBIE (OpMyJbl (pa3BEPHYThIE, COKpAIIEHHBIC, CKEJETHbIE), H30MEpPHUsl CTPYKTypHas M MPOCTPaHCTBEHHAas
(reomeTpuyeckasi, ONTUYECKAs), U30MEPHI, TOMOJIOTMUECKUIN s, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPO- U a30TCOAEpKAILNE
OpPraHUYeCKUue COCIUHEHHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJIIPHBIE COCAUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuit 3akoH [. . MenaeneeBa, Teopusi CTpoeHUsI Oprannyeckux BeniectB A. M. byTiepoBa, 3aK0OH COXpaHEHHUs
Macchbl BELIECTB, 3aKOH COXPAaHEHUS W TMPEBPAIICHUS DJHEPruM IpPU XHUMHYECKUX PpPEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU, MUPOBO33PEHYECKUE 3HAHUSA, JIEKAIIME B OCHOBE MOHUMAHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJICHUH; IMPEACTABICHUA O MEXaHU3Max XUMHWYECKUX PEaKLUN, TEPMOJAMHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX HX MPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TIpYIIl aTOMOB B MOJIEKyJaX (MHAYKTHBHBIA U



Me3oMmepHbIi dddekThl, opueHTanTsl | u |l poma); dakromornueckue cBeaeHHUS O CBOMCTBAxX, COCTaBe, IMOJYYECHUU U
0€30MacHOM MCIOJIB30BaHNU BAKHEHIIIMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIHHOCTH YeIOBEKa, OOIINX
Hay4YHbIX NPUHLXNAX XUMUYECKOr0 MPOU3BOJICTBA (HAa MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

C()OPMUPOBAHHOCTb YMEHHIl: BBIABIATH XApPAaKTEPHbIC TNPU3HAKK [OHATUM, YCTAHABIMBATH MX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COETUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUM:

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

COCTaBJISITh YPAaBHEHHUS XUMHUYECKUX PEAKIUI W pacKpblBaTh HMX CYIIHOCTh: OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca 3THX peaklMi, peakiuil HOHHOro 0OMEHa MyTEM COCTABIICHUS
UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA,

M3TOTABIMBATh MOJAEITU MOJIEKYJ OPTraHMYECKUX BEUIECTB I WIUTFOCTPALMU WX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHSI,

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) 1 npuBONUTH TPUBUAIEHBIC HA3BAHUS JUUISI OT/ICIBHBIX IPEJCTABUTENICH OPTaHUYECKUX BEUIECTB (ITUJICH, allcTUIICH,
TOJIyOJI, TIUIEPUH, ITHICHTIUKONb, (PEHON, (OopManbIerui, aneTalbIeruj, aleTOH, MypaBbHHAs KHUCJIOTAa, YKCyCHas
KHCJIOTa, CTeapuHOBasi, OJEMHOBas, NMaJIbMUTUHOBAS KUCJIOTHI, INIMLMH, alaHWH, MajlbTo3a, (QPYKTO3a, aHWUJIMH, TUBUHUI,
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(hOpPMHUPOBAHHOCTh YMEHHS TIPUMEHSTH TOJIOKEHUSI TEOPUH CTPOCHMS OpraHudecknx BemiectB A. M. bytieposa mms
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe M XMMHUYECKHE CBOWCTBA TUITUYHBIX
IpEICTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB, AJIKa/JMEHOB, AJIKUHOB,
apoOMaTHUYECKUX YTJIEBOJOPOAOB, CIUPTOB, aJbJAETUAOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIIOXKHBIX 3(HpOB,



KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YIJIEBOJIOB (MOHO-, AU- U MOJUCAaXapUI0B), UIUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HUMH YPABHEHHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHMI C UCTIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(OPMHPOBAHHOCTh, YMEHHUS TOJATBEPXkKIaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPraHWYECKUX COEIMHEHUN OT KPAaTHOCTU M THIIA KOBAJIEHTHOM CBS3U (G- M M-CBSA3M), B3AUMHOTO BIIMSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHUS XaPAKTEPU30BaTh UCTOYHUKHU YIJIEBOJOPOJHOTO CHIPbsl (HEPTh, MPUPOAHBIN Ta3, Yrolib),
CIOCOOBI €ro NepepadboTKH U MPAKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh BJIAJCHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJIaX TMO3HaHUS — HAOJIOEHUH,
U3MEPEHUH, MOJICIIUPOBAHUH, DKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

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

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUM C MOHATUSIMH U MPECTABICHUSIMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB [JIsi OOJiee OCO3HAHHOTO TOHUMAHUSl CYIIHOCTH MaTEpPHAIIbHOTO E€IWHCTBA MUPA,
HCIIOJB30BaTh CUCTEMHBIC 3HAHUS IO OPraHWYECKOM XUMHUM JJIsi OOBSICHEHUS W MPOTHO3UPOBAHUS SIBICHHUM, MMEIOIINUX
€CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOUTH PACUETHI IO XUMUYECKUM (HOpPMYJIaM M YPaBHEHUSAM XUMHUYECKUX PEaAKIIUil ¢
UCIIOJIb30BaHUEM (PU3WYECKUX BeNWYWH (Macca, 0OBEM ra3oB, KOJWYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOW (hOpMYIIbl BEIIECTBA MO M3BECTHHIM MACCOBBIM JOJISIM
XUMUYECKHUX DJIEMEHTOB, MPOJYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHU: MTPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATDH C MO3UIIUN IKOJIOTHYECKON O€30MacHOCTH
MOCJIE/ICTBUSI OBITOBOW M MIPOU3BOACTBEHHOU NEATEIHHOCTH YETOBEKA, CBSI3aHHOM C mepepaboTKON BEIECTB, UCIMOJIb30BATh
MOJTyYCHHBIC 3HAHUS IS IPUHSATUS TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYAITUSIX, CBI3AHHBIX C XUMHUCH;

c(hOpPMHUPOBAHHOCTh YMEHMI: CAMOCTOSITENIBHO TJIAHUPOBATH U MPOBOAUTH XUMUUYECKUM SKCHEPUMEHT (MOTy4YEHUE U
U3YYEHHE CBOMCTB OpPraHWYECKUX BEIIECTB, KAUYECTBCHHBIC pEAKLUMHU YIJIIEBOAOPOJAOB PA3JIMYHBIX KJIACCOB U



KHACIIOPOCOIEPKAINUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIIEPUMEHTAIbHBIX 3a/1ad II0 PACIO3HABAHUIO OpPraHUYECKUX
BEIIECTB) C COOJIOACHMEM TpaBuUi OE30MacHOr0 OOpalleHus C BeleCTBAaMH U JaOOpaTOpHBIM 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 OpPraHU3Mbl ONPEACIIEHHBIX OpPraHUYECKUX BELIECTB,
nonumas cmeica nokazarens [1/1K;

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

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LIEJICHANPABICHHBIA MOUCK XMMHYECKOH HH(POPMALMHU B Pa3TUUYHBIX
MCTOYHMKAX (HayyHas U y4yeOHO-Hay4dHas JUTEpaTypa, CpelcTBa MaccoBoi nHGopmannu, THTEpHET U Apyrue), KPUTHUECKH
aHaJIM3UPOBATh XMMHUUYECKYIO HH(OpMaLHIo, nepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C IIOCTABICHHON y4eOHOI
3ajJlaueH.
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