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MOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamMmMa 1o XMMHH Ha YpOBHE CpEAHETOo 00I1ero oopaszoBanus pazpadorana Ha ocHoBe deepanbHOroO 3aKOHA OT
29.12.2012 Ne 273-®@3 «0O0 obOpaszoBanmu B Poccuiickoit ®deneparmm», TpeOOBaHWN K pe3yabTaTaM OCBOCHUS (enepabHOM
o0pa3oBaTenbHOM MporpamMmbl cpeanero obdmiero obpazoBanusa(POIl COO), npencraBneHHslx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapte COO, c¢ yuérom Konumenumm mnpenonaBaHusi y4eOHOro IpeaMeTa «XUMHS» B 00pa30BaTENbHBIX
opranmzaiusix Poccuiickoit ®enepanyyn, pealu3yOIMX OCHOBHBIE 00pa3oBaTelbHBIE IMPOrPaMMBL, M OCHOBHBIX ITOJOKCHHUN
«Crparernn pa3sutusi BocniuraHusi B Poccuiickoit ®@enepanuu Ha nepuoa a0 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

XUMHsl Ha YpOBHE YIIyONEHHOTO W3Y4EHHWs] 3aHMMAaeT Ba)KHOE MECTO B CHUCTEME ECTECTBEHHO-HAYYHOTO 00pa3oBaHUS
yuammxcs 10-11 xmaccoB. M3ydenue npemmera, peanusyemoe B YCIoBUAX Jud(depeHIHpOBaHHOTrO, MPOGHILHOrO O0ydYeHus,
MIPU3BaHO O00ECIeYnTh O00IIe00pa30oBaTENbHYI0O W OOLIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOOUMYIO IS
ajanTanyd UX K OBICTPO MEHSIONIIMMCS YCJIOBHSIM XM3HM B COIIMYME, a TakXkKe Ul NPOAODKEHHs OOYYeHHs B OpPTaHHM3aLMIX
npoeccHoHANBEHOr0 00pa30BaHusl, B KOTOPBIX XUMHS SIBJISIETCS] OTHOM M3 MPUOPUTETHHIX AUCIUILIHH.

B mporpamMMe mo Xxumun Ha3HayeHHE NpeaMera «XHUMED) TONydaeT MOJAPOOHYI0 WHTEpPIPETali0 B COOTBETCTBHH C
ocHoBormonaratomuMu  nosoxernsiMu @I'OC COO o B3anM00OYCIIOBICHHOCTH LEJNEH, COAEp)KaHMs, PE3ylbTaToB OOydeHHS M
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB. CBUJIETEIILCTBOM TOMY SIBIISIIOTCS CJIEAYIOIIME BBIIONHSEMBIE POrPaMMOl 1O
XUMUH QYHKIHH:

*  uH(}OpPMALMOHHO-METOMYECKasl, peaii3anus KOTOpOoil 00ecTieuuBaeT MoTydeHHe MPEACTaBIeHNs O LENsX, COJepKaHNH,
o0meil crparerun OOyuYeHHMs, BOCIIMTAHMS M Pa3BUTHSL OOYYalOMIMXCS CPEACTBAMHM IIPEIMETa, M3y4aeMOro B paMKax
KOHKPETHOT'O MPOQHIIS;

®  OpraHM3alMOHHO-TUIAHMPYIOIIAs, KOTOpas IpeIyCMaTpUBaeT ONpe/ielieHHe: TPHUHIMIOB CTPYKTYPUPOBAaHUS U
TIOCIIE/IOBATENIbHOCTH M3Y4eHHUs! yUeOHOr0 MaTepralla, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €ro XapaKTEPHCTHK; MOIXO0/I0B
K (hOPMHPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30oBaTelIbHBIX JOCTIKEHNI 00yJaronuxcs B paMKax
HUTOrOBOM aTTeCTalluu B (bopMe €AUHOI'0 TOCYAapCTBEHHOI'O 9K3aM€Ha 110 XUMUH.

[Tporpamma jjist yriryOaEHHOTO U3YYEHHUS] XUMUU:

e  YCTaHABJIMBAeT WHBAapUAHTHOE MPEJAMETHOE CO/epXKaHue, 00s3aTelIbHOe ISl U3YUeHUs] B paMKax OTAENbHBIX Npoduiie,
npelyCMaTpUBaeT pacipe/ielieHne U CTPYKTYPUPOBaHHE €ro 110 KilaccaM, OCHOBHBIM COJIEPKATEeNIbHBIM JIMHUSIM/pa3/ieliaM
Kypca;

JaéT MpuMepHoe pacnpeielieHne y4eOHOro BpeMEeHH, PEKOMEHIyEMOTro JUIsl H3y4eHHs OT/IEIbHBIX TEM;
npeiaraeT NPUMEPHYIO IOCIE0BaTeNbHOCTh M3YYeHHs Y4eOHOro marepuana ¢ y4éToM JIOTMKH TOCTPOEHUs Kypca,
BHYTPHUIIPEIMETHBIX 1 MEXIPEIMETHBIX CBSI3CH;

e JaéT METOOMYECKYI0 HHTEpIPETaluio Lefell W 3ajad M3ydeHus npeaMera Ha YrIyOJIEHHOM YpPOBHE C Y4ETOM
COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEAHET0 OOIIEro 00pa3oBaHusl, COAEPKATEIBHON XapaKTePUCTUKH IUIaHUPYEMbIX
pe3yabTaTOB OCBOEHHMS OCHOBHOW 0Opa3oBaTeNbHOM NPOrpaMMbl CpemHero oOmero oOpa3oBaHMs (JIMYHOCTHBIX,
MeTaIpeIMETHBIX, IPEAMETHBIX ), a TAKKE C yIETOM OCHOBHBIX BHJOB y4€OHO-IT0O3HABATEIbHBIX JICHCTBUI 00yUaromerocs
10 OCBOGHHUIO COZIEPKAHUS NIPEAMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B IIPOrpaMMe IO XUMHH IPEIYCMOTPEHa MPEEMCTBEHHOCTh ¢ O0YYeHHEM XMMHH Ha YpPOBHE
OCHOBHOrO o0miero oOpa3oBaHus. 3a MpeleilaMyd YCTaHOBJIEHHOH MpOrpaMMod MO XUMHH 00s3aTeNbHON (MHBapUAHTHON)
COCTaBISIIOIICH cozepkaHusl yueOHoro mpeamera «XuMUs» OCTaércsi BO3MOXKHOCTh BBIOOpA €ro BapHATHBHOW COCTaBIISIONICH,
KOTOpasi JOJDKHA ONPENeNsAThCA B COOTBETCTBUH C HAIIPABICHUEM KOHKPETHOr0 Mpoduiist o0ydeHusI.

B cootBercTBUM ¢ KoHIenTyanbHbIME nojokeHusMu OI'OC COO o Ha3zHaueHHH TpenIMeToB 0a30BOr0 M yriayOIEHHOTO
ypoBHell B cucteMe TuddepeHInpoBaHHOr0 00yYeHUsI Ha YPOBHE CPEIHEro oOLIero oOpa3oBaHMsl XUMUS HA YPOBHE YrIyOJIEHHOTrO
U3yYeHHS HANPABJICH HA PEAM3aLHIO IPEEMCTBEHHOCTH C IOCIEAYIOIINM 3TAlloM IMONTYyYeHHsI XUMHYECKOro 00pa3oBaHMs B paMKax
U3y4EHHS CIIELHAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX IUCIUIUIMH B BY3aX U OPTraHU3aLUAX CPEIHETO NMPO(dh)eCCHOHAIBEHOTO
obpazoBanust. B 3Tol cBsA3m m3ydeHHe mpenMera «XUMHS» OPUEHTHPOBAHO NMPEMMYIIECTBEHHO Ha pACIIMpPEHHE M yrioyOieHne
TEOPETHYECKOM M MPAaKTUYECKOH IMOATOTOBKHM OOYYArOIIMXCS, BBIOPABIIMX OMPENeiIEHHBIH Npoguiab 0O0y4eHHsS, B TOM HYHCIIE C
NePCHEKTUBON ITOCITIEAYIOIEro MOIYIeHHI XHUMHUYECKOr0 00pa30BaHMs B OpraHM3aliiax npodeccHoHanbHOro oopaszosanus. Hapsny c
stiM, B cBete TpeboBanmii @I'OC COO k mmaHmpyeMBbIM pe3yibTaTaM OCBOSHHA (emepalbHON 00pa3oBaTeNbHON MPOrpaMMBI
cpenHero oomero 00pa3oBaHus N3ydeHUE IpenMeTa « XUMUsD OPUEHTUPOBAHO TAKXKE Ha PEIIeHHE 3a1a9 BOCIIUTAHUS U COIHAIBHOTO
pa3BuTHS o0ydaronmxcs, Ha ()OPMHUPOBAHHE Yy HUX OOIICHHTEIUICKTYAIbHBIX YMEHHH, YMEHUH palMOHaIN3alUul y4eOHOro Tpyaa H
0000IIEHHBIX CIIOCOO0B AEATENHPHOCTH, NMEIOIINX MEXIUCIUIUIMHAPHBINA, HaPEIMETHBIA XapakKTep.

CocTaBnsronMu npeaMera « XuMus» Ha ypOBHE YIITyOJIEHHOTO M3YUSHHUS SBISIIOTCS YIIIyONnEHHbIE Kypehl — «OpraHndeckas
xumus» U «OO0mas u HeopraHudeckas xumush». [Ipu onpeneneHny moaxonoB K 0T00py M CTPYKTYPHON OpraHM3aIMi COACPKAHMS
STHX KYpCOB B IpOrpaMMe TI0 XUMHUH 3a 0CHOBY NpHHATH mosioxkeHnst PI'OC COO o paznmausax 6a30BOro M yriryOIeHHOTO YpOBHEH
N3y4YEHUs IPEAMETa.

OcHoBy cozepxanust KypcoB «Opranudeckas Xumus» u «OOmass ¥ HeopraHW4ecKas: XUMHS» COCTaBIIET COBOKYITHOCTD
MIPEAMETHBIX 3HAHUM M YMEHMH, OTHOCAIMXCS K 0a30BOMY YypOBHIO HM3YyYEHHs MpeaMeTa. JTa CHUCTeMa 3HAHWH TIONydaeT
OIIpeIETIEHHOE TEOPETHUECKOE JTOTOIHEHNE, O3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIMi 00BEM (hakTorOrHuecKoro
MaTtepuana. Tak, Ha yrayOn€HHOM YPOBHE M3YUdEHHs NpeaMeTa oOecredeHa BO3MOXKHOCTH 3HAYMTENFHOTO yBENMYEHHs O00BEMa
3HAaHUH O XMMHUYECKNX DJIEMEHTaX M CBOMCTBaX MX COSJUHEHHWH HA OCHOBE PACHIMPEHHS M yriyOJIeHHs NMPEACTaBICHNN O CTPOCHUH
BEIIECTBA, XUMHIECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHMUS PEAaKIUi, pACCMaTPUBAEMBIX C TOYKH 3PEHHS XUMHUUECKOH KHHETHKN
U TepMOAWHAMHUKH. V3ydeHHe NepHoIMYecKoro 3akoHa W Ilepmoandeckol cHUCTEMBl XUMHUYECKHX 3JIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBAHTOBOMEXAaHWYECKHX NPEJCTABICHHAX O CTPOCHHMH aroMa. XWUMHYECKas CBS3b OOBSCHSACTCS C TOYKH 3PEHUS
SHEPreTUYECKHX W3MEHEHNH Npu e€ 00pa3oBaHWU U Pa3pYIICHNH, a TAKXKE C TOYKH 3PEHHS MEXaHM3MOB e¢ oOpazoBaHus. M3yuenne
TUIIOB PEAaKIWi JOMONHAETCS (POPMUPOBAHMEM IPEACTABICHUH 00 AIIEKTPOXMMHYECKUX IPOLECCaX M AJIEKTPOIN3E PACIIaBOB H
pacTBOpOB BemlecTB. B Kypce opraHnueckoil XMMHUH MPH PaCCMOTPEHHUH PEAKIIMOHHOW CIIOCOOHOCTH COeTMHEHHNH ynensercs ocodoe
BHUMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3P QeKTax, 0 B3ANMHOM BIIMSHHH aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEaKIUi.



Ocoboe 3HadYeHHWE HMEET TO, YTO Ha COJACPKAHME KYpPCOB XHWMHUHM YIIyONEHHOTO YPOBHS W3YYCHHS I KIACCOB
onpenenéHHoro nmpodwis (TIaBHBIM 00pa3oM Ha WX CTPYKTYPY M XapakTep IOMOIHEHUH K OOIIel CHCTeMe MPEIMETHBIX 3HAHHN)
OKa3bIBAIOT BIUSHHAC CMEKHBIC TIpeAMETH. Tak, HampuMep, B COACpPKaHUH TPEaAMETa JUI KIacCOB XUMHUKO-(hYH3MIECKOTO TPOGHIISL
OoIbIoe 3HaYeHWE OYAyT MMETh SJIEMEHTH ydeOHOro mMaTepuana mo obmield xumun. [Ipy m3ydeHHH TpeaMeTa B JaHHOM CiTydae
aKIeHT OyIeT CAelTaH Ha OONIHOCTh METOJOB TIO3HAHWS, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHH U B (PH3HKE: aTOMHO-MOJICKYJISIpHAS
Teopust (MOJIEKYJSIpHAsT Teopus B (DHU3WKE), 3aKOHBI COXPAHCHHS MAacChl M JHEPTHH, 3aKOHBI TEPMOTUHAMHKH, SIICKTPOIHU3a,
MPEACTaBIEHUs O CTPOSHUH BEILECTB U IPYTOE.

B TO e BpeMs B colepKaHUU MpeAMETa JUIsl KIacCOB XUMHUKO-OMOIOrHIecKOro mpoduiis OONBIINI yACIBHBIA Bec OymeT
MMETh OpraHWJecKas XUMHUs. B 3TOM ciydae mpeaoCcTaBIIIeTCs BO3MOXKHOCTD ISl 00Jiee 00CTOATEIEHOTO PACCMOTPECHUST XUMUYIECKOM
OpPraHU3aIUK KICTKU KaK OMOJIOTHUECKOW CHCTEMBI, B COCTaB KOTOPOM BXOMAT, K PUMEPY, TAKUE CTPYKTYPHBIC KOMITOHEHTHI, KaK
JIUTHBI, OCITKH, YIIIEBOBI, HYKJICUHOBEIC KUCIOTHI M Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE M CBOMCTBAX MPEICTABUTEICH OCHOBHBIX
KJIACCOB OPTraHMYECKUX BEINECTB CIIY>KAT OCHOBOM YIS N3YYCHHS CYITHOCTH MPOIIECCOB (POTOCHHTE3a, IBIXaHUS, TTHICBAPCHUS.

B mrane (opMHUpOBaHHS OCHOB HAayJYHOI'O MHPOBO33PCHHUS, OCBOCHHUS OOINCHAYYHHIX METOMOB IIO3HAHUS W OIBITA
MPAKTHIECKOTO MPUMCHCHHMS HAYYHBIX 3HAHWH W3YYCHHE TMpeaMera «XUMHsS» Ha YrIyOJIéHHOM YypOBHE OCHOBaHO Ha
MEXIIPEIMETHBIX CBS3AX C YYCOHBIMH IPEIMETaMH, BXOJSAIIAMH B COCTaB IMPEAMETHBIX obOyiacTeil «EcTecTBeHHO-Hay4YHBIC
npeaMeTsl», «MaTtemaTrka U HHpopMaTHKa» U «PYCCKHUil SI3BIK U JIUTEpaTypay.

[pu u3yueHnn yueOHOro npenmMeTa « XUMUs» Ha yriyOJIEHHOM YPOBHE TaKKe, KaK Ha YPOBHE OCHOBHOI'O M CPEITHETO OOIIEero
oOpa3oBanus (Ha 0a30BOM YpPOBHE), 3ajadcii MEPBOCTEIICHHON 3HAYMMOCTH SBJSICTCS (DOPMUpPOBAHME OCHOB HAYKHM XHMHHU Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOMN JCATEIIbHOCTH YEIOBEKa M OJHOTO M3 KOMIIOHCHTOB MHPOBOW KYJIBTYPBI.
Penrenue 3ol 3a7aun Ha YrayOJIEHHOM YPOBHE M3YYEHUS MPEAMETa MPEAToiaracT pealn3alnio TaKUX IeTICH, Kak:

e  (opMHpOBaHHME TMPEACTABICHUI: O MAaTEPUAILHOM CIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBIICHHMA
MIPUPOBI, O MECTE XMMHUHU B CUCTEME CCTECTBCHHBIX HAayK U e BeAyIleH poJid B 00CCIICUCHHM YCTOHYHMBOIO Pa3BUTHS
YeJIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIOTUIECKOM, SHEPTETUICCKOM M MUIICBOI 0€30MacCHOCTH, B PA3BUTUU MEIUIUHBI,
CO3JaHUU HOBBIX MaTCpI/IaHOB, HOBBIX HCTOYHUKOB 3HepFI/II/I, B o6ecnequI/m paIlI/IOHaJ'IbHOFO npnponononmommm, B
(OpMHUPOBaHUHM MHUPOBO33PEHUSI M OOIIEH KYJIBTYphl YENIOBEKa, a TaK)KE DKOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHUS K
CBOEMY 3JI0pPOBBIO U TIPUPOTHOM Cpene;

®  OCBOEHHUE CHUCTEMbl 3HAHMHU, JIEKAIIMX B OCHOBE XMMHUYECKOH COCTABIISIOLICH €CTECTBEHHO-HAYYHOM KapTHHbI MHpa:
(hyHIaMEHTaNbHBIX TOHSATHI, 3aKOHOB M TEOPUIl XUMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHUH BEIECTBA Ha Pa3HbIX
ypOBHHX — aTOMHOM, I/IOHHO-MOHeKyJ'IﬂpHOM, Ha)IMOHCKyHHpHOM, 0 TepMO}II/IHaMI/I‘{eCKI/IX u KHHECTUYCCKHUX
3aKOHOMCpHOCTHX HpOTCKaHI/Iﬂ XUMHUYCCKHUX peakum‘/i, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan n JII/ICHCpCHbIX CUCTEMaAX,
00 O0IMX HAYYHBIX NPUHIUIIAX XMMUYECKOTO MPOU3BOJICTBA;

e (opMupoBaHHE y OOYYAIOIIUXCS OCO3HAHHOTO MOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKMX 3HAHHMH JUIst
00BSCHEHUSI KITIOUEBBIX UJICH U MPOOJIEM COBPEMEHHON XHUMUH, ISl OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBICHUH, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MIPUPOJY; TPAMOTHOIO PELICHUsI NPOOJeM, CBS3aHHBIX C XMMHEH, IPOrHO3UPOBAHUS, aHAIN3a U
OLICHKH C TTO3UIINI IKOJIOTUUECKOi 6e30IIaCHOCTH MOCIEACTBUN OBITOBOM M IPON3BOJICTBEHHOM JIESTEIILHOCTH YElIOBEKa,
CBSI3aHHON C XUMHYECKUM IIPOM3BOJCTBOM, HCIIOIH30BAHUEM U IIEpepabOTKON BEIIECTB;

e  yruyOlieHHe MpeCTaBICHUH O HAYYHBIX METOaX MO3HAHMUS, HEOOXOAMMBIX LIl IPHOOPETEHUsI YMEHH OPUEHTHPOBATHCS
B MHUpE BEIIECTB U OOBSICHEHHS XUMUYECKUX SIBJICHHH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUECKOW NEATENbHOCTH U
TIOBCEIHEBHOM KU3HU.

B muaHe peanu3aiMu MepBOOYEPENHBIX BOCHHUTATEIBHBIX M PAa3BHBAIOIIUX (DYHKIMI LENOCTHOM CHCTEMBI CPEIHEro oOIIero
00pa3oBaHusl MPU M3y4eHHU Npeamera «XuMUs» Ha YriIyOJIEHHOM YpOBHE OCOOYIO aKTyallbHOCTh IMPHOOPETAIOT TAaKHe LENd U
3aJa4M, KakK:

e BoCHHTaHHE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHHH TPHPOABI, YBaXKEHHS K MPOLECCY TBOPUYECTBA B 0O0JACTH
TEOPETHYECKUX M TPHUKIAJHBIX KCCIENOBAHUI B XHMHUH, (OPMHUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH;

e  pa3BUTHE MOTHBAIMM K OOYYEHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W CaMOBOCIIUTAHHIO HA OCHOBE
YCBOGHHSI O0IIIEYEIIOBEYECKUX [IEHHOCTEH;

®  pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yd4aroumxcs, GopMUpOBaHHE
Y HUX CO3HATEIHHOIO OTHOMIEHWS K CaMOOOpa30BAHMIO WM HEMPEPHIBHOMY OOpa30BaHMIO KAK YCIOBUIO YCHEHTHON
npoeCcCHOHANBHON U O0IIECTBEHHOMN JeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS! K CBOEMY 3JI0POBBIO U IOTPEOHOCTH B
3I0pOBOM 00pa3e >KU3HU;

e (QopMupoBaHWE YMEHHA ¥ HABHIKOB pPa3yMHOTO MpPHUPOAONOIH30BAHUS, pPA3BUTHE OJKOJIOTUYECKOH KYIBTYPHI,
prOOpETEHNE OIBITa OOIIECTBEHHO-TIONIE3HONW YKOJIOTMIECKON A TEIEHOCTH.

OOmiee 9mMCIO YacoB, MPETyCMOTPEHHBIX UIS WM3YUEHHS XWMHH Ha YIIIYOJIGHHOM YpPOBHE CpEIHEro oOImero oOpa3oBaHWUA,
cocrasisier 204 gacos: B 10 ximacce — 102 gaca (3 gaca B Henenro), B 11 ximacce — 102 gaca (3 9aca B Hefemro).

COJIEPKXAHUE OBYUEHUA

10 KJIACC

OPITAHUYECKAS XUMU ST

TeopeTnyeckue 0CHOBbI OPraHUYeCKOil XUMMH.

[Ipenmer u 3HaYEHHE OPTAaHUYECKOW XUMUH, MPEICTABICHUE O MHOTOOOpa3ui OPTaHMICCKUX COCTUHCHUH.

DNEeKTPOHHOE CTPOCHUE aToMa YIiepoia: OCHOBHOE M BO30YKAEHHOE COCTOSHMUS. BalleHTHBIE BO3MOXKHOCTH aToMa Yrieposa.
XuMudeckasi CBSI3b B OPraHUYECKUX COSAWHEHHSIX. TWIbl THOPHUIM3AINK aTOMHBIX opOuTaneii yriaepona. MexaHU3MBI 00pa3oBaHUSL
KOBQJICHTHOH CBsI3M (OOMEHHBIA M TOHOPHO-aKIENTOPHBIN). THIBI IepeKphIBaHUA aTOMHBIX OpOHUTajel, o- U m-cia3u. OnanHapHas,
JBOWHAsT M TpolHas CBs3b. CIOCOOBI pa3phiBa CBs3eH B MOJNEKYIaX OpPTaHHYECKHUX BemlecTB. [loHATHE O CBOOOINHOM paauKaie,
HyKi1eouiIe 1 aIeKTpoduIe.

Teopust crpoeHus opranmveckux coemuHeHuit A.M. ByrinepoBa W COBpeMEHHBIC IMPEICTABICHHUS O CTPYKTYpE MOIIEKYIL.
3HauCHWE TEOPHH CTPOCHHS OPTaHWYECKUX COCTUHEHWH. MONeKymspHbIE U CTPYKTypHBIC (popMynsl. CTpyKTypHBIE (QOPMYIBI



pa3MYHBIX BUJIOB: pa3BEpHYyTas, COKpamiéHHAas, cKeneTHas. M3omepus. Buabl m3oMepum: CTpyKTypHas, NpOCTPaHCTBEHHAs.
DnexTpoHHbIE 3()(PEKTH B MOJIEKYIaX OpraHMYEeCKUX COSIMHEHUH (MHAYKTHBHBIN 1 Me30MepHBIN 3¢ (eKTor).

[IpencraBnenne o KiIaccupuKanuy OpraHudecknx BemiecTB. I[loHsTne o ¢yHKIMOHANBHOW Tpymme. [ omororus.
lomonornueckne psapl. Cucremarnyeckas HOMEHKJIaTtypa opranumdeckux coeanHennii (IUPAC) wu TpuBHanbHble Ha3BaHUA
OTZAEJBHBIX ITPEACTABUTEIEH.

OcobeHHOCTH W KiaccH(UKaIys OpraHM4ecKuX peaknuil. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUU B OPraHWYECKOU
XUMUH.

DKcneprMeHTaIbHbIE METOIBI H3YUSHHS BEIECTB U MX MPEBPALICHUH: 03HAKOMJIEHHE C 00pa3IlaMy OpraHMYeCKHX BEIIECTB U
MaTepHajiaMi Ha MX OCHOBE, ONBITHI IO TPEBPAILICHUIO0 OPraHMYECKUX BEIECTB NP HAarpeBaHUM (IUIaBJieHHE, OOyIIIMBaHUE WU
ropeHHe), KOHCTPYHUPOBAHUE MOJIENIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YraeBoaoponsl.

Ankansl. ['omMonorndyecknii psn ankaHoB, oOmast GpopMyna, HOMEHKIATYpa U M30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ aJIKaHOB, SP°-rHOpUAM3aIUs aTOMHBIX OpOHTalel yriepona, 6-cBs3b. OU3MUECKHE CBONCTBA AKAHOB.

XUMHUYECKUE CBOMCTBA AIKAHOB: PEaKLMH 3aMEICHNUS], N30MEpU3alH, NETUIPUPOBAHUS, [IMKIU3ALNH, TMPOJIN3a, KPEKHUHTa,
ropenust. [IpencraBienne o MexaHH3Me PeakIMii paIuKaJIbHOTO 3aMEICHHS.

Haxoxnenune B npupose. CriocoObl MOTydeHHs U IPUMEHEHHE aJIKaHOB.

Huxnoankansl. O6mas ¢opmyna, HoMeHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHHS W XUMHYECKUX CBOMCTB MalIbIX
(umkonponaH, HUKIOOYTaH) W OOBIYHBIX (IMKJIONEHTaH, LUKIOreKcaH) NuKioadkaHoB. CHocoObl TONy4YeHUs: U NpUMEHEHHe
LUKJIOATKAHOB.

Ankenbl. ['oMonornyeckuii psifi ajnkeHoB, oOmiast Gopmynia, HOMEHKIATypa. DJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT alKeHOB, SP?-rMOpHIM3alUs aTOMHBIX opOHTaiell yriepona, o- U m-cBaszu. CTPYKTypHas M reoMeTpuyeckas (IMC-TpaHc-)
n3zomepusi. dusnyueckne CBOMCTBA aNKEHOB. XHMMWYECKHE CBOMCTBA: PEAKLUM MPHUCOSTUHEHHS, 3aMEIeHUS B O-TIOJIOXKEHHE IpU
JIBOMHOW CBsI3M, MONMMMepu3anuu u okucieHus. [IpaBuno MapkoBHukoBa. KadecTBeHHbIE peakiyy Ha JBOHHYIO CBs3b. CIOCOOBI
MOJIYYCHUS U IPUMEHCHUE aJIKCHOB.

Ankanauensl. Knaccudukanus ankaaneHoB (conpshkEHHbIE, H30IMPOBaHHbIE, KyMyauposantvie). OCOOEHHOCTH AIIEKTPOHHOTO
CTPOCHUS M XMUMHMYECKMX CBOICTB CONpPSKEHHBIX AWeHOB, 1,2- u 1,4-mpucoenuuenue. [lomumepusaius conpspKEHHBIX THUCHOB.
CrniocoObI oTy4eHHs ¥ TPUMEHEHHE aIKaIUCHOB.

Ankunbl. ['oMonorndeckuit psii ajJkuHOB, oOmias (GopMysia, HOMEHKIIATypa M U30MepHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ alIKWHOB, SP-TMOpHUAM3als aTOMHBIX opOuTaneil yriepona. du3uueckue CBOMCTBA aNKHHOB. XHMHYECKHE
CBOMCTBA: pC€akiuun IMPUCOCAUHECHUA, IUMEPU3AIMU W TPUMCPHU3aAlIUH, OKHCICHHA. Kucnorurele cBolicTBa AJIKWHOB, HMCHOIINX
KOHLIEBYIO TPOIHYIO CBsi3b. KauecTBeHHbIE peaKIMK Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTY4EHHs U IPUMEHEHHUE AJIKUHOB.

ApoMaTthyeckue YrieBoaopoabl (apeHsl). ['oMonornueckuii psii apeHoB, oOmias (Gopmyia, HOMEHKJIATYpa U H30MEpHs.
DNeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYbl OeH30ma. Pu3nueckue cBOHCTBa apeHOB. XUMHUYECKHE CBOHCTBA OEH30Ma U
€ro TOMOJIOTOB: PEaKIMU 3aMEIICHUs] B OCH30JIHOM KOJIbLIE W YrIeBOJOPOJHOM paluKale, Peakly MPUCOSIUHEHHUS, OKHCICHUE
romosoros Oensona. IlpencraBienne 00 OpUEHTHPYIOIIEM ACHCTBUM 3aMECTUTENEH B OEH30IbHOM KOJIbLE Ha MPUMEpPE aJIKHMIbHBIX
paguKanoB, KapOOKCHIBHON, TMAPOKCHIBHOH, aMHHO- M HUTPOIPYIIBI, aTOMOB TajoreHoB. OCOOCHHOCTH XMMHYECKUX CBOWCTB
crupoina. [Torumepusanus ctuporna. CriocoObl MOIydeHUs U IPUMEHEHHE apOMaTHYECKHUX YIIICBOIOPO/IOB.

[puponustii ra3. [lonyrasie HedTsiHBIe ra3el. HedTh U €€ mponcxoxaeHne. KaMeHHbII yroib U IPOAYKTHI €ro MepepadoTKH.
CrniocoObl  miepepa®oTku  He()TH: TEpEeroHKa, KPEKWHT (TepMHYECKUi, KaTaluTH4ecKuil), pupopMuHT, mupoiu3. [IpoayKThl
nepepabOTKU HEPTH, UX IPUMEHEHHE B TPOMBIIUICHHOCTH U B OBITY.

I'eHeTnueckas CBsI3b MEX/y pa3IMIHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJIONCHIPOU3BOIHBIX YIVIEBOAOPOAOB. Peakiuu 3ameleHusl rajioreHa Ha THIPOKCOTpyMy,
HUTPOTPYIIY, LHAHOTPYIIY, aMuHOrpymmy. JleficTBHE Ha TIaJOreHNpOM3BOJHBIE BOJHOTO M CHHPTOBOTO pPacTBOpa INENOUH.
BzanmopeiicTBue quranoreHalkaHOB C MarHMeM W IIMHKOM. [IoHATHE O METalJIoOpraHHYEcKHX COeAUHEHMsX. Vcmoibp3oBaHHE
raJJOreHIIPOM3BOJHBIX YITIEBOIOPOJIOB B OBITY, TEXHUKE U IIPU CHHTE3€ OPraHWYECKHX BELIECTB.

OKCrieprMeHTAIbHbIE METOABl W3y4YeHHS BEIIECTB M HMX IPEBpALCHHi: H3y4eHHE (U3NYECKUX CBOHCTB YIIIEBOAOPOIOB
(pacTBOPUMOCTH), Ka4ECTBEHHBIX PEAKIHI YIIIEBOAOPOIOB pa3IMYHBIX KiaccoB (0OeciBeUuMBaHHE OpPOMHOM WM MOOHON BOJBL,
pacTBopa mepMaHTaHaTa Kaiws, B3aUMOCHCTBHE AalleTWICHA C aMMHAdHBIM pacTBopoM okcuma cepebpa(l)), kadectBeHHOE
Oo0HapyKE€HHE yIrilepoJa U BOJOpPOAA B OPTaHWYECKHX BEIECTBAX, MONydEHHE STHIECHA M HU3y4EHHE €ro CBOMCTB, O3HAKOMJICHHE C
koekuusaMu «Hedts» 1 «Yronp», ¢ obpasnamu IIacTMacC, KaydyKOB W PE3MHBI, MOACIHUPOBAHUE MOJIEKYJ YITIEBOIOPOIOB U
raJIOreHIPOM3BOAHBIX YIJIEBOJOPO/IOB.

Kucnopoacoaep:kanme oprannyeckue coeJMHEHMsI.

[IpenensHble OgHOaTOMHBIE crTUpTHL. CTpOeHHE MOJNEKYN (Ha MpUMepe MeTaHolla M dTaHona). ['omonorudeckuit psy, ooOmas
¢dopmyna, n3oMmepusi, HOMEHKIAaTypa u Kiaccuukammsa. Ouzndeckne CBOWCTBA MpENENbHBIX OJHOATOMHBIX CHMPTOB. BomoponHsie
CBSI3W MEXy MOJIEKYJIaMH CITUPTOB. XMMHUYECKHE CBOMCTBA: PEaKIMM 3aMELICHHs, JETHIPATallii, OKHUCICHHS, B3aUMOJICHCTBHE C
OpPTraHWYECKUMH W HEOpraHMYECKHMHU Kuciaotamu. KadecTBeHHas! peakiys Ha OJJHOATOMHBIE CITUPTHI. JleficTBIE 3TaHONIa M METaHOIa
Ha OpraHu3M 4eioBeka. CrocoObl MOMyYeHNsT M IPUMEHEHNE OTHOATOMHBIX CIIPTOB.

[Ipocteie 3¢upbl, HOMEHKIAaTypa u n3oMeprst. OCOOEHHOCTH (PH3MUECKUX H XMMHUICCKAX CBOMCTB.

MHOr0aTOMHBIE CIUPTHl — STWICHIJIMKONb W TIHNepuH. Pu3nueckne W XUMHUYECKHE CBOWCTBA: PEAKIMH 3aMElICHHS,
B3aMMOJICHICTBHE C OpPraHMYECKMMH ¥ HEOPTaHWYECKUMH KHCIOTaMH, KadeCTBEHHAs peaknusi Ha MHOTOATOMHBIE CITHPTHI.
[IpencraBnenne 0 MEXaHU3ME peakiMii HyKJIeO(pHIBHOTO 3amemnieHus. JleficTBre Ha opraHm3M denoBeka. CIIOcOOBI MOMydeHHs U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHne MOJEKYIBI, B3aMMHOE BIMSHHE THJIPOKCOTPYMIBI M OEH307bHOTO sipa. Pusnueckue CBOMCTBA (eHoa.
OcoOeHHOCTH XUMHYECKHX CBOHMCTB (eHona. KauectBenHble peakiuu Ha (eHon. TokcnanocTh (eHoma. CrnocoObl MomMydeHus u
npumeHenne ¢penona. deronpopmanbaernaHas cMoa.

KapOoHubpHbBIE COeTMHEHNS — aIbJIETH/bl 1 KETOHBL. DJIEKTPOHHOE CTpOeHNE KapOOHMIBLHOM rpymmbl. ['oMonoruyeckne psiibl
JIBAETHAOB U KETOHOB, 0o0mast hopmysa, n3oMepusi 1 HOMEHKIaTypa. PU3udecKie CBOHCTBA ajbJICTHIOB M KETOHOB. XUMHYECKHE



CBOMCTBa NBJETHIOB M KETOHOB: peakUuH IpucoequHeHUs. OKHCICHHE ajbJeTHI0B, KaueCTBEHHBIC PEAKIMH Ha allbJIeTHJIbL.
CriocoObI oTy4eHHs ¥ IPUMEHEHHE aJIbJIETH/IOB U KETOHOB.

OnHOOCHOBHBIE TIpefebHbIE KapOOHOBBIE KHCIOTHL. OCOOEHHOCTH CTPOCHHS MOJICKYJI KapOOHOBBIX KHCIOT. M3omepust u
HOMeHKJaTypa. Pu3ndyeckre CBOWCTBa OJHOOCHOBHBIX IpENEeNbHBIX KapOOHOBBIX KUCIIOT. BomopoaHbie CBSI3M MEXIy MOJIEKYIaMHu
KapOOHOBBIX KHCIIOT. XHUMHYECKHE CBOWCTBA: KHCIIOTHBIE CBOWCTBA, PEaKIMs 3TepPUPHUKAINH, PEAKIINH C YIACTHEM YIIIEBOIOPOIAHOIO
panukana. OcoOEHHOCTH CBOWCTB MYpaBBMHOM KHCIOTHL. [lOHSATHE O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX 3(HUpax.
Msaoroo0pasne kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HENPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBuTeny BhICIIMX KapOOHOBBIX KHCIIOT: CTEApPHHOBAs, MAaJbMUTHHOBAS, OJICMHOBAS,
JIUHOTIe8As, TUHONEeH08as KUCIOTHI. CIIocOOBI TTONTy4YeHUsI U IIPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upsl. ['omonormyeckuit psim, oOmast ¢Gopmyria, u30oMepHs U HOMEHKIaTypa. Du3nmueckne M XHMHUYECKHE
CBOWCTBA: THAPOIN3 B KUCIION U LIETIOYHOH cpefie.

XKupel. Ctpoenue, (pusnueckre U XUMHYECKHE CBOWCTBA XHPOB: THAPOIN3 B KHUCIIOW M 1menodHod cpene. OcobeHHOCTH
CBOMCTB KHPOB, COAEPKAIIMX OCTATKH HETIPEIENbHBIX XKHUPHBIX KUCIOT. JKUpHI B IpUpo/Ie.

MBpL1a Kak CONHU BBICIIUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ICHCTBHE.

OOmias xapakTeprcTuka yriaeBoaoB. Krmaccudukarms yrineBogoB (MOHO-, IW- W TOMUcaxapupl). MoHocaxapuabl: TIIIOK03a,
¢pykro3a, ramakro3a, pubo3a, ae3okcupuOo3a. Pu3MYECKHUe CBOWCTBA M HaxoxiaeHHe B mpupoae. PorocuHTes. Xumuueckue
CBOMCTBA IIIIOKO3BI: PEAKIMU C yYaCTHEM CITUPTOBBIX M aJbJETHIHOM TPYII, CIIMPTOBOE U MOJIOYHOKHKCIIOE Opoxenue. [Ipumenenne
TJIIOKO3bI, €€ 3HaYeHHE B JKU3HEIEATENIbHOCTH opraHm3ma. Jlucaxapuipl: caxapos3a, MaibTo3a M JIakTo3a. BoccraHaBmuBarouye u
HEBOCCTaHABJIMBAIOIINE Jrcaxapuabl. ['maponu3 aucaxapunoB. HaxoxaeHue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmad,
TJIMKOTeH W 1eiuttono3a. CTpoeHne MakpOMOJIEKyll Kpaxmalia, TJIMKOreHa M IIeuTiono3bl. dusndeckue CBOWCTBA Kpaxmajia H
LEJUTION03bl. XUMHUYECKUE CBOWCTBA Kpaxmaja: THAPOJIN3, KAYeCTBEHHAs Peaklus C MOJOM. XUMHYECKHE CBOWCTBA IIEJLUIIOJIO3BI:
THPONN3, TIONTydeHue 3(UPOB LEILTI0N03bL. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH HIENK).

OKcHepUMeHTabHBIE METOJbl M3Y4YEeHUWs] BEIIECTB W HMX IPEBpAIlEHUI: PacTBOPUMOCTb DPa3IUYHBIX CIIUPTOB B BOJE,
B3aUMOJEHCTBHE 3TAHOJIA C HATPUEM, OKUCIICHHE 3TUJIOBOIO CIIMPTA B AJIBJETH] HA PAaCKaJEHHOM MEJHOW NPOBOJIOKE, OKUCIICHUE
OTHUJIOBOI'0 CriMpTa JUXPOMATOM KaJlusa (BOSMO)KHO HCIIOJIb30BaHUC BPUICOMaTepI/IaHOB), Ka4Y€CTBECHHBLIC PCAKIMU Ha aJIbJACTHUIbI (C
ruapokcuaoMm auammuncepeopa(l) u ruapoxcunom meau(ll)), peakims raunepuna ¢ ruapoxcugom meau(ll), xumudeckue cBoiicTea
pacTBopa YKCyCHOM KHCJIOTBI, B3aUMOJICHCTBIE PacTBOpa TIIOKO3bI ¢ ruapokcuaom Meau(ll), B3anmopneiicTBre kpaxmana ¢ HOJOM,
pelleHre YKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «CrupThl U heHonbn), «KapOoHoBbIe KHCIOTHL. CH0XKHBIE dPHUPHI».

A3o0Tcoaep:kale OpraHnyecKne coeHHeHmsl.

AMUHBI — OpPraHNvYeCKUE NMPOU3BOAHBIC aMMHaKa. KJ'IaCCI/Id)I/IKaLH/IH AMHUHOB! aJ'lI/Iq)aTI/I‘IeCKI/Ie N apOMaTUYCCKUEC; TCPBUYHBIC,
BTOpUYHBIE M TpeTuuHble. CTpoeHue MoneKyl, obmas GopMyna, H30MepHust, HOMEHKIAaTypa 1 (QU3MIECKHE CBOWCTBA. XUMUUECKOE
CBOMCTBa anu(aTHYECKUX aMHHOB: OCHOBHBIC CBOWMCTBA, AJKWIMPOBaHHE, B3aMMOJACHCTBUE IEPBHUYHBIX aMHUHOB C a30THCTOM
kucnoroi. Conu anKUIaMMOHUSL.

AHMIMH — IpeCTaBUTENb aMUHOB apoMaTHieckoro psjaa. CTpoeHue aHuIMHA. B3auMHoe BMsSHYE TPYIIIT aTOMOB B MOJIEKYJIE
aHwnHa. OCOOCHHOCTH XMMHYECKHX CBOIMCTB aHMIMHA. KadecTBeHHBble peakuuy Ha aHWIMH. CHOCOOBI MOMYYeHUs U NPUMEHEHUE
anugarndeckux aMuHoB. [loyyeHne aHIIMHA U3 HUTPOOEH30Ia.

AwmmnHokucnorsl. Homenknatypa u usomepus. OThenbHble NMPEACTABUTENN O-aMUHOKHCIOT: TIMIMH, anaHuH. Pusnueckue
CBOMCTBA aMHHOKHCIIOT. XHMHYECKHE CBOMCTBA AMHHOKUCIOT Kak aM(OTEPHBIX OpPraHUYECKHX COCIUHEHH, peaKIus
TIOJIMKOHICHCAllNH, 00pa30BaHKe MENTUIHON CBsI3U. bruonoruueckoe 3HaueHre aMMHOKUCIOT. CHHTE3 U THAPOIN3 MENTHIOB.

Benku xak npupoxHsie moauMmepsl. [lepBuyuHas, BTOpHYHAs M TPETHYHAsI CTPYKTypa OelKkoB. XUMHYECKHE CBOMCTBA OEIIKOB:
THIPONHN3, AEHATYPaLHsl, KaUeCTBEHHbIE PEeaKIu Ha OCITKH.

OKcreprMeHTaIbHbIE METOABI N3yUYEHHUS BEIIECTB U HX NPEBpalIeHHil: pacTBOpeHHe OSIKOB B BOJE, IeHATypalys OSIKOB IpH
HAarpeBaHWHW, LBETHbIE PEAKIUHM Ha OENKH, pelIeHHe SKCHEepPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOAEpIKallue OpraHHYecKHe
coeqMHEeHUN» U «Pacro3HaBaHMe OPraHUYECKUX COCAHMHEHUN».

BbicokoMoiIeKyIIpHBIE COCIMHEHMS.

OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIDHBIX COEAWHEHHH: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, CTETCHb
TIONMMEPH3aLNH, CPEIHAA MOJIEKYIsIpHast Macca. OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSMHEHNH — MONINMEPH3anns
1 TIOJIMKOHICHCAIIHS.

[lomumepnbie  martepmansl.  Ilmactmaccel  (MOMMITWIIEH, — TOMUNPONMIEH,  HOMUBHHWIXIOPWA,  TOJIHCTHPOI,
MIOJTUMETHIIMETaKpHIIAT, TONUKapOOHATHI, OMMATHIEHTepedTanar). Y THIn3anus 1 nepepadoTka IIacTHKA.

OacToMephl: HaTypalbHbIH KaydyK, CHHTETHUECKHE KayqyKH (OyTaJAneHOBBIH, XJIOPOMPEHOBbIH, H30NPEHOBBII) U CHITNKOHBI.
Pesuna.

BonokHa: HaTypanbHBIE (XJIOIOK, IIEPCTh, MIENK), NCKYCCTBEHHBIEC (BHCKO3a, alleTATHOE BOJIOKHO), CHHTETHYECKHUE (KAalpoH U
JIaBCaH).

[NonmmMeps! crienuanbHOro HazHaueHHs (Te(I0H, KeBIIap, HISKTPOIIPOBOISIIIE TOTMMEPHI, Onopa3iaraeMple TOITUMEPHI).

OKCHepUMEHTANBHBIE METOAbl M3YYEHHS BEHIECTB W WX MPEBPAIICHWI: O3HAKOMIICHHE C o00pa3lamMu HPUPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAacC, KaydyKOB, PEIICHHE SKCIEPUMEHTAIbHBIX 3amad Mo Teme «Pacrmo3HaBaHme IiacTMacc H
BOJIOKOHY.

Pacuérnrle 3agaun.

Haxoxnenne MonekynsipHoH (GopMyinbl OpraHHYEeCKOro COEIMHEHHS IO MAacCOBBIM JOJISIM 3JEMEHTOB, BXOAAIINX B €T0
COCTaB, HAXOXKIECHHE MOJECKYIIPHOW (OPMYIBl OpPraHMYECKOTO COEIWHEHUss Mo Mmacce (00bEMY) IPOMYKTOB CropaHusi, MO
KOJIMYECTBY BemIecTBa (Macce, 00bEMY) NMPOAYKTOB PEAKIHMH W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpPMYIIBI
OpPTaHWYECKOro BEUIECTBA Ha OCHOBE €T0 XMMHWYECKHX CBOWCTB WM CIOCOOOB MONYUYCHHS, ONPEACTEHHE JOIM BBIXO/A TPOIYKTa
PEaKIuK OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanmuzanmsi MEXIpEAMETHBIX CBSI3€H NpPH H3YYeHHWH oOpraHudeckod xummum B 10 Kiacce ocymiecTBisieTcss depes
WCTIONIB30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK W MOHATHH, MPUHATHIX B OTJENBHBIX IpEeIMeTax €CTECTBEHHO-
Hay4HOT'O IIMKIIA.



OOmue ecTecTBEeHHO-HAyYHBIE TIOHATHS: SIBJICHUE, HAYYHBIH (pakT, rumoresa, TeopHs, 3aKOH, aHAJIN3, CHHTE3, KilacCHu(puKaIs,
HaOIroIeHNe, U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJIETTPOBAHHE.

@duznka: MmaTepusi, aTOM, JJEKTPOH, NPOTOH, HEHTPOH, MOJIEKYNa, SHEPreTHYECKHH YpOBEHb, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSIHUE BEUIEeCTBa, (PM3MYECKIE BEININHBI, €INHAIBI H3MEPEHHs, CKOPOCTh, SHEPTHsI, Macca.

Buronorus: knerka, oprannsm, skocucrema, ouocdepa, Merabonmu3M, HaCIEACTBEHHOCTh, aBTOTPO(HBIN 1 reTepoTpOdHBINA THIT
nuTaHus1, OpokeHune, (POTOCHHTE3, JIbIXaHHUE, OCIIKH, YTIIEBOIBI, )KHUPHIL, HYKJIICHHOBEBIE KUCIIOTHI, (PEpMEHTHI.

I'eorpadust: mone3Hble HCKOMAEMBbIE, TOILTUBO.

TexHonOryA: NUIIEBbIE NMPOAYKTHI, OCHOBBI PALIMOHANIBHOIO MUTaHMS, MOIOIIME CPEACTBA, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U
CHUHTETHUYECKUX BOJIOKOH.

[UNIAHUPYEMBIE PE3VJIbTATHEI OCBOEHUS TTPOTPAMMEI 10 XUMKWU HA VIJIYBJIEHHOM YPOBHE CPEJIHEI'O
OBIIEI'O OBPA30OBAHIA
JJMYHOCTHBIE PE3YJIbTATHI

B COOTBeTCTBHM C CHCTEMHO-IEATCIBHOCTHBIM MOAXOIOM B CTPYKTYpE JHUYHOCTHBIX PE3YJILTATOB OCBOCHHUS MpEaAMETa
«XuMus» Ha YpOBHE CPENHEro OOMero oOpa30BaHUS BBHINEICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHE OOYYArOIIMHUCS
POCCUICKON Tpa)KIAHCKOW HWIACHTHYHOCTH, TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEACICHUIO;, HAINIHE
MOTHUBAIIUM K OOYYCHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS MPUHATHIMH B OOIIECTBE IMpPaBHIAMH U
HOpPMaMH TOBEJCHUS, HAJMYUE MPABOCO3HAHMS, 3KOJOTHUECKOH KYJIBTYPHI; CIIOCOOHOCTH CTABUTh IIEJIH U CTPOHTH JKH3HCHHBIC
TUTAHBI.

JIuuHOCTHBIE pE3yibTaThl OCBOCHUS IPEAMETa «XHUMHsD OTPaXKaloT C(HOPMHPOBAHHOCTh OIBITA TO3HABATCIBHON U
MPAKTUIECCKOH JIEITETbHOCTH 00YJarOIIUXCs B POLIECCE Peai3alii 00pa30BaTeIbHON NeITeTbHOCTH.

JIudHOCTHBIE pe3yibTaThl OCBOCHHUS MpeaMera «XUMHUS» OTpPakaroT C(HOPMHUPOBAHHOCTh OINBITA TO3HABATCIBLHONH U
MIPAKTHIECKOH EATETbHOCTH 00yJaIOIIUXCs B MPOIIECCE peaTu3aliii 00pa30BaTeILHOM eI TEILHOCTH, B TOM YHCIIC B YACTH:

1) rpasaaHcKOro BOCIUTAHMSA

0CO3HaHHs 00YYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 0053aHHOCTEH, YBaXKEHHSI K 3aKOHY U ITPABOIOPSIKY;

MpeaACTaBJICHUA O COUAJIBHBIX HOpMax M IpaBujIax MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBC,

FOTOBHOCTH K COBMECTHOH TBOpquKOﬁ JACATCIBHOCT TIpU  CO3JJaHUHU y‘-le6HLIX IMPOCKTOB, PCHICHUN y‘-IC6HBIX n
IMO3HABATCIbHBIX 3a/ia4, BBIMOJIHCHUU XUMHUYCCKUX SKCIIEPUMEHTOB,

CHOCO6HOCTI/I IMOHUMATh W IMPUHHUMATbL MOTUBBI, HAMECPCHM, J'[OFI/IKy u aprMeHTI)I }IpyTI/IX Ipyu aHaJIM3€ pa3JIMYHbIX BUIO0B
yueOHOM NeATETbHOCTH;

2) N1aTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHHSI K ICTOPUYIECKOMY U HAYYHOMY HACIICAUIO OTEYECTBEHHON XUMUM;

YBa)KEHHS K IIPOIECCY TBOPYECTBA B 00NACTH TEOPHH M MPAKTUYECKOTO MPUIOKEHUS XUMUHU, OCO3HAHHS TOTO, YTO JAHHBIC
HAyKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOJNCHUH, KPOMOTIUBBIX JKCIEPHUMEHTAIIBHBIX ITOWCKOB, TOCTOSHHOTO TPyAa YYEHBIX W
MIPAKTHUKOB,

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHUH M MOCIEAYIONIEM aHain3e MHPOPMAIMU O MEPEIOBBIX ITOCTHKEHUIX
COBPEMEHHOM OTE€4YECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, ITHIECKOTO [TOBEICHHS;

CHOCOOHOCTH OLICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XWMHUYECKHMH SIBICHUSIMH, M TPUHUMATh OCO3HAaHHbBIC pEIICHHS,
OpPHEHTHUPYSICh Ha MOPAJILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEACHUE U IMOCTYNKH CBOMX TOBApHIIEH C MO3WUIMI HPAaBCTBEHHBIX W IPABOBBIX HOPM H C
Y4€TOM OCO3HAHMSI ITOCIIEICTBUM IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPHI 310POBbH:

MOHUMAaHUs [IEHHOCTEH 3/0pOBOro M 0Oe30macHoro o0pa3a >KU3HHM, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY 37I0POBBIO;

COOFO/IEHHS TIPaBHII 0€30IacHOTO OOpAIIEHHsI C BEIIECTBAMHE B OBITY, IIOBCETHEBHOM JKU3HHU, B TPYAOBOH JAEATEIbHOCTH;

MTOHUMAHH [EHHOCTH IPAaBIJI MHIMBHIYATHHOTO M KOJJICKTHBHOTO O€30MAaCHOTO IMOBEACHHUS B CHUTYAIINSIX, YrPOXKAIOMINX
3710pOBBIO U KHU3HU JIIOJIEH;

OCO3HAHMS MOCIEICTBUHA 1 HEMIPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) TPy10BOr0 BOCIIMTAHUA:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATENBCKON AeITEIbHOCTH, OOMIECTBEHHO MOJE3HOH, TBOPUECKOH U
JIPYTUX BUAAX AESTEITHHOCTH,

YCTaHOBKH Ha aKTHBHOE yJacTHE B PEIICHUH NMPAKTUUECKUX 3a/1a4 COLMAILHON HANpPaBICHHOCTH (B paMKax CBOEro Kjacca,
IIKOJTH);

WHTEpeca K MPAKTHIECKOMY H3YYCHHIO Tpodecchil pa3iamdHoro poia, B TOM YHCIIE Ha OCHOBE NPUMEHEHHS MpPEAMETHBIX
3HAHUH 110 XMMUH,

YBaKEHUS K TPYAY, JTIOASIM TPy U pe3yIbTaTaM TPYIOBOU AEATEIEHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHOW TpAeKTOpUU 0Opa3oBaHUs, Oymymied mpodeccuu W peann3anuin
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XHWMHH, WHTEPECOB W MOTPEOHOCTEH
o0IecTBa;

6) 3K0J10rN4€eCcKOro BOCIIUTAHMS

9KOJIOTHYECKH IIEJIECO00PA3HOr0 OTHOMICHHS K MMPUPOAC KaK HCTOYHUKY CYIIIECTBOBAHMUS KU3HHU HA 3eMIIc;

TMOHUMAHHS TJI00aJhbHOTO XapakTepa HKOJOTHYSCKHX MpOoOJeM, BIHMSHUS JIKOHOMHUYECKHX IMIPOIIECCOB HAa COCTOSHUC
MIPUPOIHOMN U COLIUAIBHOU cpeabl;

OCO3HAHHWA HEOOXONMMOCTH  WCIIONB30BAHMS  JOCTIDKCHHH XWMHW JJIsI  PEIICHHs  BOIPOCOB  PAallMOHAIBHOTO
MIPUPOAOIOIH30BAHUS;



AaKTMBHOTO HENPWATHS JACHCTBUH, NPHHOCAIIMX BpPEA OKpYKAalomeW NPHPOAHOW cpele, YMEHHs IPOTHO3UPOBATH
HeOJIaronpusATHBIE SKOJIOTHYECKHe TIOCIIeICTBUS MPEIPUHUMAEMBIX JEHCTBUH 1 NPEAOTBpAIaTh UX;

HaJIMYUsl Pa3BUTOIO OSKOJOTMYECKOTO MBIIIICHHUS, HKOJOTHYECKOH KYJIBTYPbl, OIBITA JIEITEIBHOCTH 3KOJIOTHMYECKOH
HaIpaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBAThCS UMM B ITO3HABATEIIHLHONW, KOMMYHHKATHBHON U COIMAIBHON MPAKTHKE, CIIOCOOHOCTH 1
YMEHHS aKTHBHO IIPOTHUBOCTOSITH HIEOIOTHH XeMohoony;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHSI, COOTBETCTBYIOLIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON IPaKTHKY;

MOHUMaHUS CIEeNU(UKN XUMHUN KaKk HAayKH, OCO3HAHUS e€ pony B (POPMUPOBAHHWU PAIMOHAIFHOTO HAyYHOTO MBIIILICHHMS,
CO3JJaHWH IIEJIOCTHOTO TPEJCTaBJICHHS 00 OKpYXKarolleM MHUpe KaK O eIUHCTBE NMPUPOIbl U YeJOBeKa, B ITO3HAHUH IMPHUPOIHBIX
3aKOHOMEPHOCTEN M PelICHUU POOJIeM COXPaHEHHUS TIPUPOAHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOH 3HAUMMOCTH XWMHH JUISi COBPEMEHHOH IMBWIINM3AIMU: B €€ TYMAaHHCTHYECKOW HANPaBICHHOCTH H
BaXHOW pOJIM B CO3JJaHWM HOBOH 0a3bl MaTepHaJbHON KYJIbTYPHI, B DEIICHUH TJI00ANBHBIX IMPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJOBeYEeCTBA — CBIPHEBOM, HHEPreTHUECKOM, MHIIEBOW M JKOJOIMYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOecriedeHun
YCIIOBHMI YCIEUIHOI'O TPY/a ¥ SKOJIOTNYECKH KOM(OPTHON JKU3HHU KaXKIOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH: IIOHMMAHHUS CYITHOCTHM METOJOB ITO3HAHHsS, MCIOJNB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCITONIb30BATH TOJTydaeMble 3HAHUS JUIS aHalN3a 1 O0BSICHEHUS SIBIICHUI OKPY)KAIOILET0 MUpPa U MPOMCXOASIIINX B HEM
W3MEHEHHH, YMEHUS JieNlaTh 00OOCHOBAaHHbIE 3aKIIOUEHMS] HA OCHOBE Hay4HBIX (DAKTOB M MMEIOLIMXCS AaHHBIX C LENBI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO HCIONB30BaTh XWMHYECKHE 3HAHWS JUIS PEUIeHHs INPoO0JIeM B pEaNbHBIX JKU3HEHHBIX
CUTYaLUsIX;

MHTEepeca K NO3HAHUIO, UCCIIE0BATENbCKOM A TEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHWI
110 XUMHHU B COOTBETCTBUH C JKU3HEHHBIMU MOTPEOHOCTMH;

UHTEepeca K OCOOEHHOCTSIM Tpy/ia B pa3iiMuHbIX cepax npodheccuoHaNbHOM A TEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe Pe3yabTaThl OCBOSHHS IPOrPAMMBI 110 XMMHUK Ha YPOBHE CPETHEr0 001ero 00pa3oBaHMs BKIIIOYAOT:

3HaYUMBble sl (DOPMHUPOBAHUS MHPOBO33PEHMST OOYYAIOIIMXCS MEXKIUCIMIUIMHAPHBIE (MEXIpEJIMETHbIE) OOIIeHay4HbIE
TMOHATHA, OTpAXKAIOMINE IETOCTHOCTDH Haquoﬁ KapTUHbI MUpa U cneumbm(y METOAOB IMO3HAHMA, UCIOJIB3YEMBIX B €CTCCTBCHHBIX
Haykax (Martepus, BEIECTBO, SHEPIHs, SBJCHHE, MPOLECC, CUCTeMa, HAy4HbIH (aKT, MPHUHIIMI, TUIIOTE32, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, NCCIIeOBAaHNE, HAOIIOJICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIe  yueOHble JielcTBHUsA  (TO3HABATEIbHbIE, KOMMYHHKATHBHBIC, PpETyIATHUBHbIC), O00OCCIEYUBAIOIIHNE
(opMupoBanue GHyHKIIMOHATBHON IPAMOTHOCTH U COLIMAIbHOIM KOMITETEHIIMN 00Y4YaroIiXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ WCIONb30BaTh  OCBOCHHBIE  MEXKIUCHMIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUS U
YHUBEpCaJIbHbIC y1eOHbIC ICHCTBUS B IO3HABATEIILHOM U COLIMANILHON TPAKTHKE.

MeranpeaqMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMHU YUeOHBIMH MO3HABATENbHBIMH, KOMMYHUKATUBHBIMH
U PEryJISTUBHBIMHU JICHCTBUAMHU.

IMo3naBaTe/bHbIE YHUBEPCAJIbHBIE YUeOHbIE elCTBUS

1) 6a30Bble JJoruYecKue AeiicTBUS:

CaMOCTOSATENBHO (DOPMYIIMPOBAThH U AKTYaJIM3HPOBAThH MPOOIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

OIIPEIeIIATh e JAeSTeIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPHH MX JOCTHXKEHHUS, COOTHOCHTH PE3YJIbTATHI ESTENIbHOCTU C
MOCTABJICHHBIMH 1IEJISIMU;

UCIIONIb30BaTh IPU OCBOSHWW 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIENSATh XapaKTEpHbIC MPU3HAKK MOHITHH H
yCTaHABJIMBATh UX B3aHMMOCBSI3b, HCIIOIB30BATh COOTBETCTBYIONINE MTOHATHS JJIsl OOBSICHEHUsI OTAEIbHBIX (PAKTOB U SBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIacCH(UKAINY BEIIECTB U XUMUYECKHX PEaKIIHiA;

yCTaHABJIMBATH MPUYUHHO-CIICICTBEHHBIE CBSI3U MEX/Y U3Y4aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKICHUs (MHIYKTHBHbIC, JCAYKTUBHBIC, [0 AaHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (JOPMYIIUPOBATH BHIBOIbBI U 3aKITFOUCHUS,

MPUMEHATh B TPOIECCE TO3HAHUS HCIONb3yeMble B XHMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJENHU, MPeoOpa30OBHIBATH
MO/ICTIbHBIC TIPE/ICTABICHHS — XUMUYECKHUIA 3HAK (CUMBOI) 3JIeMEHTa, XUMU4eckast popmyra, ypaBHEHHE XUMHUUECKOW PEaKIul — PU
pElLICHUH y4eOHBIX MMO3HABATEIBHBIX M MPAKTHYECKUX 3a/1a4, TPHUMEHSATh Ha3BaHHbIC MOJCIbHBIC MPEICTABICHUS UIS BBISBICHHS
XapaKTEePHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMUYECKHX PEAKIIHIA.

2) 6a3oBbIe HCCJIEI0BATENLCKHE NeiiCTBHSA:

BJIJIETh OCHOBAMHU METO/IOB HAYYHOT'O MIO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh HEAM W 3a4a4d HCCIEIOBAaHUsS, KCIONB30BATh IMOCTABICHHBIE W CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIC
BOIPOCHI B KaYeCTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUTsi (DOPMHUPOBAHUS TUIIOTE3bI 110 TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX
CY)KIEHUH;

BNIQJICTh HABBIKAMH CAMOCTOSITENILHOIO IJIAHUPOBAHHS W MPOBEACHHS YYCHUYECKUX HKCIICPUMEHTOB, COBEPIICHCTBOBATH
yMeHHs HaOJI0JaTh 3a XOAOM MPOIIECcCa, CAMOCTOSTENLHO POrHO3UPOBATh €ro pe3yiabTaT, (POPMYIHPOBATH OOOOIICHUS U BBIBOJbI
OTHOCHTENBHO JIOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS, COCTABIISITh 00OOCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

MIPpUOOPETaTh OMBIT YYCHNYECKON MCCIIe0BATENHCKOM M MPOEKTHOM AEATeIbHOCTH, POSBIATH CIOCOOHOCTh M TOTOBHOCTB K
CaMOCTOSATENTLHOMY ITONCKY METOJIOB PEIICHHMS MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO Pa3JIMYHbIX METOIOB MTO3HAHMS.

3) pabora c undopmanmueii:

OPHEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HMHGOPMANMM (HAYYHO-TIOMYJISIPHAs JHUTEpaTypa XHMHUYECKOTO CO/EpXKaHus,
CrpaBOYHBIE TIOCOOMS, pecypcsl IHTepHETa), aHaIM3UpOBaTh HH(YOPMALIMIO PAa3IMYHBIX BUAOB M (JOPM IPEACTABICHUS, KPUTHUECKA
OLIEHUBAThH €€ JOCTOBEPHOCTH M HEIIPOTHBOPEUHBOCTH;

(opMynHpOBaTH 3aIpPOCHl W TPUMEHATh DPA3IMYHbIE METOIBI NPH IOMCKE M O0TOOpe HMH(pOpManyu, HEoOXOXUMOH st
BBINOJTHEHHS YIEOHBIX 3a/1a4 ONPE/IEIEHHOTO THIIA;

MIPUOOPETATH OITBIT HCIOIB30BAHMUS HHPOPMAIIMOHHO-KOMM yHUKATUBHBIX TEXHOJIOTHI N Pa3IMIHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSTENILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY HpejacTaBieHus] nH(popManmyu (CXeMbl, TpaduKH, AUarpaMMbl, TaOJHIIbL,
PHUCYHKH H APYTHE);

WCIIONIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPH paboTe ¢ XMMHUUYECKOW MH(OpPMALUeH: MPUMEHSITh MEKIPEIMETHBIC
(pusnyeckre M MaTeMaTHIECKHE) 3HAKHA M CUMBOJIBI, (popMyItbl, aOOpeBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

KoMMyHUKaTHBHBIC YHHBepCATbHbIEC y4eOHbIe IeiiCTBUSA:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXKJaeMOi TEMBI B XO/I€ ANAJIOTa W/WIN JUCKYCCHH, BBICKa3bIBaTh HIeH, (POpMyIHpoBaTh
CBOM TPEIOKEHUSI OTHOCUTEIIFHO BBIIOJIHEHNUS TIPETIOKEHHOH 3a/1auu;

BBICTYNATh C MPE3EHTAIMEH Pe3yNbTaToB IT03HABATEIbHON JESTEIBHOCTH, MOIYYEHHBIX CAMOCTOSATENFHO MIIM COBMECTHO CO
CBEpCTHUKAMH TPU BBITIOJHEHUH XHMUYECKOTO 3KCIEPHMEHTA, NPAKTHYECKOH pabOThI MO HCCIEJIOBAHUIO CBOWCTB H3y4aeMbIX
BEIECTB, peaju3aluy y4eOHOro Ipoekra, W (OpPMYIHPOBaTh BHIBOJIBI IO pe3ylbTaTaM IPOBENEHHBIX HCCIEIOBAHUNA IYTEM
COTJIaCOBaHUsI MO3UIMI B X0JIe 00CYXAeHHS U 0OMeHa MHEHHUSIMHU.

PeryasiTuBHbIe yHUBepcaIbHbIe yYeOHbIe NeiiCTBHUS:

CaMOCTOSITENILHO IUIAaHMPOBATh W OCYLIECTBIISITH CBOIO TO3HABATENFHYIO JICSTENBHOCTb, ONpenelsisi €€ [elmu W 3ajadd,
KOHTpPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeJylaraeMblid ajlTOPUTM JEHCTBHH TP BBHIIOTHEHHH YYEOHBIX H
HCCIIeIOBATEIbCKUX 3a/lad, BhIOMpaTh HauOonee 3()(EeKTHBHBIA CHOCOO MX pelleHHs ¢ Y4ETOM TONy4eHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHX PEaKIIUSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb AESTEIBHOCTH HA OCHOBE CAaMOaHaIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenMerHble pe3yabTaThl OCBOEHHS IPOrpaMMbl O XHMHH Ha YrIyOJEHHOM YpPOBHE HA YpPOBHE CpEIHEro oOuiero
00pa3oBaHus BKJIIOYAIOT Crienu(pUUecKue Ui y4eOHOro mpenmera «XUMUsS» HaydyHbIE 3HAHHS, YMEHHs M CIIOCOOBI JIEHCTBHH 11O
OCBOEHHIO, HHTEPIIPETALUH U IPE0OPa30BAHHIO 3HAHHUMN, BUJIBI JEATEILHOCTH 110 TIOJTyYEHUIO HOBOT'O 3HAHMS ¥ IPUMEHEHHIO 3HAHHUN
B pa3liMuHBIX Y4EOHBIX CHUTYalMsIX, a TAK)KE B peajbHBIX JKM3HEHHBIX CHTYaIlMsAX, CBA3aHHBIX ¢ XuMHeH. B mporpamme no xumun
NPpEAMETHBIC PE3YIbTATHI IIPEACTABJICHBI 110 r'OAaM HU3Y4YCHUS.

10 KJIACC

[IpenmeTHbIe pe3yNbTaThl OCBOCHHS Kypca « OpraHuueckas XUMHsD) OTPaaroT:

c(OPMHUPOBAHHOCTH TNPEJCTABICHUI: O MECTE M 3HAUYSHUH OPTraHWYECKOH XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOJiu B
o0ecrieueHH YCTOMYMBOrO pPAa3BUTHsI YEJOBEUECTBA B PEIICHWH MPOOJEeM DKOJIOTHYECKOH, HHEPreTUUEcKOW W IHIIEBOU
6630HaCHOCTI/I, B Pa3BUTUU MCIUIINHBI, CO3JIAHNN HOBBLIX MAaTE€PUATIOB, HOBBIX HCTOUYHUKOB SHEPIruun, B O6CCHC‘ICHI/II/I panroHaJIBHOI'O
NPUPOONONIL30BaHUsI, B (DOPMHUPOBAHUK MHPOBO33PEHHS W OOLIEH KyNbTyphl YElIOBEKa, a TaKKe 3KOJIOIMYEeCKH ODOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOMN CPEIIE;

BIIQJICHUE CHCTEMONW XUMHYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE TIOHATHS — XUMHYECKUH 3JIEMEHT, aToM,
SAPO U JJIEKTPOHHAsE 000J04YKa aroma, S-, P-, d-aToMHBIC OpOHTANH, OCHOBHOE W BO30Y)XKIEHHOE COCTOSHHUS aToMa, THOPHAN3ALHs
aTOMHBIX OpOHTalield, MOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPHLATEIBLHOCTh, CTENICHb OKUCIEHMS, XMMHYecKas CBA3b, MOJb,
MOJpHas Macca, MOJSIPHBIA 00BEM, YIrIepomHbIM CKeleT, (yHKIMOHAJbHAs TpyNIa, paauKald, CTPYKTypHbIC (OpMYIIbI
(pa3BépHYyTBIE, COKpAIIEHHBIE, CKEJIETHBIE), M30MEpHs CTPYKTYpHAsi M MPOCTPAHCTBEHHAs (T€OMETpHUYECKasi, ONTHYECKasi), H30MEPHI,
TOMOJIOTHYECKUH Psil, TOMOJIOTH, YIJI€BOIOPOIbI, KHCIOPOJ- U a30TCOICpKaIUE OPraHW4YEeCKUE COCIUHEHMs, MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAWHEHIS; TEOpPHH, 3aKoHBI (mepuopmyeckuii 3akoH J[. V. Menneneea, Teopus
CTpOEHHUS OpraHnYecKux BemecTs A. M. ByrnepoBa, 3ak0H COXpaHEHHs Macchl BEIIECTB, 3aKOH COXPAHEHHUS U NPEBPAILEHUs SJHEPTUU
IIPU XMMHUYECKUX PEAKLUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMUH, MHUPOBO33PEHUECKHE 3HAHMSA, JISKAlMe B OCHOBE
MOHUMAaHHU NPUYUHHOCTM M CHCTEMHOCTH XHMHUYECKHUX SBJICHWH; IPEICTaBICHHS O MEXaHHM3MaxX XHMHYECKHX pEaKIHH,
TEpPMOJMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSX HX IPOTEKaHWs, O B3aUMHOM BIMSHHM aTOMOB M TPYyNI aTOMOB B
MoJIeKyJax (MHIYyKTUBHBIH U Me30oMepHbId 3¢ ¢ekTrl, opuentantsl | u Il pona); dbakronornveckue CBeJeHUSI O CBOWCTBAX, COCTaBE,
MOJTy4eHHH W 0€30MaCHOM HCIIOIb30BAHUH Ba)KHEHIINX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKOH JEeATeIbHOCTH YeNIOBEKa,
00LIMX HAYYHBIX NPUHIMIAX XUMHYECKOTO IPOM3BOJICTBA (Ha MPHMepe MPOM3BOACTBA METAHONIA, TepepadoTKu HeTH);

c(hOpMUPOBAHHOCTh YMEHHUIl: BBUIBIATH XapaKTepHbIC NMPU3HAKK IOHATHH, YCTAHABIMBATH MX B3aMMOCBSI3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MTOHATHS PU ONMCAHUH COCTABA, CTPOSHHS M CBOWCTB OPraHUIECKUX COSIMHEHNH;

c(hOPMHUPOBAHHOCTH YMEHHIA:

HCTIONB30BAaTh XUMHYECKYIO CUMBOJIUKY JUIS COCTAaBJICHUSI MOJEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX H
CKEJIETHBIX) (OPMYJI OpraHUYECKUX BEIIECTB;

COCTaBISITh YPaBHEHMS XHMUYECKHX DPEAKIMH M PacKpbIBaTh MX CYIIHOCTh: OKHCINTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIUH
TIOCPE/ICTBOM COCTaBJICHHS 3JIEKTPOHHOI'O OajaHca 3THX PEaKIMH, peakuuil MOHHOro oOMeHa IyTEM COCTaBJICHMS MX IOMHBIX U
COKpAILIEHHBIX MOHHBIX YpaBHEHU;

M3rOTaBIMBAaTh MOJENM MOJEKYJI OPTraHWYECKHX BEHIECTB UIS WIUIIOCTPAIMM WX XHMHUYECKOrO M MPOCTPAaHCTBEHHOT O
CTPOCHHS;

c(OpMUPOBAHHOCTh yMEHHWI: YCTaHABIMBATH NPHHAUIKHOCTh W3YUCHHBIX OPraHWYECKHX BEUIECTB II0 HX COCTaBY H
CTPOCHUIO K ONpENeN€HHOMY KIacCy/TpyIie COCAMHEHHH, aBaTh MM Ha3BaHWs 10 cucreMatmdeckon Homenknatype (IUPAC) u
TIPUBOANTH TPHUBHAIBHBIC HA3BAHUS [UIS OTACIBHBIX MPEICTABUTEICH OPTaHUYECKUX BEIIECTB (STHIICH, alleTHIIEH, TOTYOJ, TIUIEPHH,
STHIIEHIIINKONb, (eHOI, (popManbaerus, areTanbaeris, aleToH, MypaBbiHas KUCIO0Ta, YKCYCHas! KUCIIOTa, CTeapUHOBAsl, OJIEHHOBAS,
MTAJIEBMUTHHOBASI KUCIIOTHI, TIIMINH, aJlaHWH, MallbT0o3a, (HPyKTO3a, aHWINH, JUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOI U APYTHUE);

c(hOPMHUPOBAHHOCTH YMEHHUS OIPEAEIATh BHJ XUMHUYECKOW CBS3M B OPTaHMYECKHX COCIMHEHWSX (KOBAJEHTHAas M HMOHHAs
CBSI3b, G- U T-CBSI3b, BOJIOPOAHAS CBA3b);

c(OpMHUPOBAHHOCTE YMEHHS INPHUMEHSATH IIOJIOKECHUSI TEOPUH CTPOCHHUsI OpraHMdYeckux BemecTB A. M. Byrieposa mis
00BSCHEHNS 3aBUCUMOCTH CBONCTB BEILIECTB OT UX COCTABA M CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh COCTAB, CTPOCHWE, (GHU3MYECKHE M XHMHUYECKHE CBOICTBA THITMYHBIX
MIPE/ICTaBUTENeH DA3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB: aJKAaHOB, NMKIOAJIKAHOB, AJIKEHOB, aJKaJINCHOB, AaJKUHOB,
apOMAaTHYECKUX YIIIEBOAOPOAOB, CIUPTOB, ajbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, HPOCTBIX M CIOXKHBIX 3(HPOB, >KHPOB,



HUTPOCOETUHEHUH W aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, M- W TIOJHMCaxXapuaoB), WLIIOCTPHPOBATh TEHETHYECKYIO
CBSI3b MEXIy HOIMH YPaBHEHHSIMH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIMA C NCTIOIb30BAHUEM CTPYKTYPHBIX (OpPMYIT;

c(OpMHUPOBAHHOCTH YMEHHMS ITOATBEPXKIATh Ha KOHKPETHBIX IMPHMEPax XapakTep 3aBHCHMOCTH PEaKIHMOHHOH CITOCOOHOCTH
OpPTraHUYECKUX COCANHEHUH OT KPaTHOCTH U THIIA KOBAJIEHTHOH CBSI3M (G- M T-CBSI3W), B3AUMHOTO BIIMSIHUSL aTOMOB U TPYIIT aTOMOB B
MOJIEKYJIax;

c(OpMHUPOBAHHOCTE YMEHHS XapaKTEepPU30BaTh HCTOYHUKHU YIIEBOIOPOAHOIO CHIpbs (HE(Tb, NPUPOIHBIA Ta3, Yrojb),
CHoco0BI ero nepepaboTKN U MPaKTHIECKOe TPUMEHEHHE IPOYKTOB NepepadoTKHY;

c(OpMHUPOBAHHOCTh BIIAJICHUS] CHCTEMOW 3HAaHWH O €CTECTBEHHO-HAyYHBIX METOIAX MO3HaHMS — HaONIOJEHNH, N3MEPEHUH,
MOJICTTMPOBAHHH, SKCIIEPUMEHTE (pealbHOM M MBICJIEHHOM) M YMEHHS IPUMEHSATH STH 3HAHHUS;

c(hOPMHUPOBAHHOCTH YMEHUS PUMEHSITH OCHOBHBIE OIIEpAIlMi MBICIUTEIBHON NESITENFHOCTH — aHaIu3 U CHHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMATU3aIMIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBS3EH — ISl M3YYEHHs CBOWCTB BEIECTB M XUMHYECKHX
PpeaxIuii;

c(OPMUPOBAHHOCTh YMEHHH: BBISBISITH B3aWMOCBSI3b XMMWYECKHX 3HAHWH C TOHSATHSMH W IPEACTABICHUSMH JAPYTHX
€CTECTBEHHO-HAYUHBIX ITPEIMETOB Ul OOJiee OCO3HAHHOI'O TMOHUMAHUS CYITHOCTH MAaTEpPHAIBHOTO €IMHCTBA MHUpPA, UCIIOIB30BATh
CHCTEMHBIEC 3HAHMS 110 OPTaHMYECKOH XMMHHU JJIsl OOBSICHEHWS W TPOTHO3MPOBAHMS SBJICHUH, WMEIOUIMX €CTECTBEHHO-HAYYHYIO
NIpUpoy;

c(OpMUPOBAHHOCTh YMEHUH: HPOBOAUTH PACUETHI 1O XHUMHUYECKMM (opMyliaM M ypaBHEHHMSM XHMHUYECKHMX DPEaKIHH C
UCITIONb30BaHUEM (u3nyeckux BenuunH (Macca, OOBEM Tra3oB, KOIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacyéThl MO0 HAXOXKICHUIO XUMHUYECKOH (DOPMYINBI BEIIECTBA IO HM3BECTHBIM MAacCOBBIM JIOJISM
XMUMHYECKHX DJIEMEHTOB, IPOYKTaM CrOpaHusl, INIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMH: INPOTHO3UPOBAThH, AHAIW3UPOBATH M OIEHMBATH C TO3WIMH DKOIOTHUECKON 0e30macHOCTH
MocyeICTBU  OBITOBOW W TPOM3BOJACTBEHHOM JEATEIBHOCTH YENOBEKa, CBA3aHHOW C IepepabOTKOi BelIeCTB, HCIOJIB30BATh
TIOJTYYeHHBIE 3HAHUS ISl IPUHSTHSI TPAMOTHBIX PEIIeHUH TPo0JIeM B CUTYAIUsIX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHWPOBATh M TPOBOJUTH XUMHYECKHH O3KCIEpUMEHT (TIONyd4eHue |
U3Yy4CHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKLMHU YIIIEBOJOPOJOB PA3IHUHBIX KJIACCOB M KUCIOPOIACOJEPKAIIUX
OpPraHUYECKUX BEIIECTB, PELICHUE SKCIIEPHUMEHTAIBHBIX 33/1a4 110 PacliO3HABAaHHUIO OPTaHMYECKUX BEIIECTB) C COOIIOJCHUEM MPABHII
Oe3omacHoOro oOpalleHHs ¢ BEIeCTBAaMH U JIa00OpaTOpHBIM 000pyAOBaHUEM, (HOPMYIHPOBATH LIENb UCCIECAOBAHUS, MPEICTABISATh B
pa3nu4HoOM GopMe pe3yabTaThl SKCIEPUMEHTa, aHATU3HUPOBATH U OLEHUBATH MX JIOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTH YMEHUIA:

co0JTI0/1IaTh MpaBUJIA DKOJIOTMYECKU IIEJIeCO00pa3HOro MOBEACHUSI B OBITY M TPYHOBOW JEATENBHOCTH B LEJSX COXPaHEHHUS
CBOETO 3J0POBbsl, OKPYXKaIOUIEH IPUPOAHON Cpebl U AOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHMYECKOIO NEHCTBMS HA JKUBBIE OPTaHU3MbI ONPENCIEHHBIX OPraHUYECKUX BEILECTB, MOHUMAs
cMmbica nokasatens [1JIK;

aHAIN3UPOBATH LIENIECOO0Pa3HOCTh NMPUMEHEHHs OPraHMYECKHX BEIIECTB B IPOMBILIICHHOCTH U B OBITY C TOYKH 3PCHUS
COOTHOUIEHUSI PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYILECTBIATh LIEJICHAIPABICHHBIN TONCK XMMHUYECKOH HH(OpMaLiK B pa3IMYHbIX HCTOYHHKAX
(HayyHas u ydeOHO-Hay4dHas JHTEpaTypa, CpencTBa MaccoBod mH(popmanuu, WHTepHET M Apyrue), KpUTHYECKH aHaJIM3UPOBAaTh
XMUMHUYECKYIO HH(POPMAIHIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C TIOCTABJICHHON y4eOHOM 3a1aueil.
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Paznea 3. Kuciiopoaconep:kamue opraHu4eckue coeIMHeHn

=
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[MPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 10 knace/ Pymsutuc I .E., ®enpaman @.I°., AkunonepHoe obmectBo «M3matensctBo «IIpocBemenne»

METOJINYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

Xumus : ypoku B 10 ximacce : mocodue mis yuurens /H. H. ['apa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPChHI 1 PECYPCbI CETU MUHTEPHET
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