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HOACHUTEJBHASA 3AITMCKA

Pabouas mporpamMmMa 1o XMMUHU Ha YPOBHE CpeaHero oomiero oopa3zoBanus papaborana Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
®enepanun», TpeOOBaHUN K pe3yiabTaraM  OCBOeHHUS  (efepasibHONM  00pa3zoBaTeIbHOM
nporpammel cpeanero obmero ob6pazoBanusa(POIl COO), npeacrasneHHbix B DepepanbHOM
rocy1apcTBeHHOM oOpa3oBareiabHoM crangapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepanuu,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPaMMbl, U OCHOBHBIX I0JI0KeHUH «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon a0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIIYONEHHOTO HW3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. WM3ydeHue mnpenmera,
peaym3yeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YCHHS, IPU3BAHO
oOecrieunTh 0011€00Pa30BATEIEHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBITYCKHUKOB IIKOJIBI,
H606XOI[I/IMy}O U1 agarnTaigyuu UuX K 6I)ICTpO MCHAIOIIMUMCA YCIOBUAM XU3HU B COOUYME, a
TaKXe JUISl MPOAOJDKCHHS OOYYEHHUs B OpraHu3aiusx MpodecCHOHAIBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSA ABJIACTCA OI[HOﬁ N3 IIPUOPUTCTHBIX AVUCHUILIH.

B nporpaMme mo XuUMUM Ha3HAuYEHUE TMpPEAMETa «XHUMHS» TOJY4YaeT MOJIPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxenusmu dPr'oC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. (CBHAETENBCTBOM TOMY SIBJISIIOTCS CJEAYIOIIHME BBIIOJHSIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITUH:

UH(POPMALIMOHHO-METOJMUECKas], peanu3anus KOTOPOH obecrieynBaeT  IOJIyu€HHUE
MPEJICTAaBICHUS O LIEJSAX, COJAEpKaHUM, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MPpOopuIIs;
OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOpas NPeayCMaTpuBaeT OIpENeNCHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IOAXO0J0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OO0YyYalolMXxcs B paMKax MTOTOBOM
aTTecTauuu B (OpMe €AMHOI0 TOCYIapCTBEHHOIO AK3aMEHa M0 XUMUH.

[Iporpamma jy1st yriryGEHHOTO U3YIECHHS XUMUH:

yCTaHaBJIMBaeT MHBAPHAHTHOE MPEIMETHOE COep KaHue, 00s3aTeIbHOE ISl U3YYEHUS B paMKax
OTJIENbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpe/ieieHHe U CTPYKTYpUPOBAHUE €ro Mo Kiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

Ta€T MpUMEpPHOE paclpelesieHne Yy4eOHOro BpPEMEHM, PEKOMEHIYyEeMOIo Hjsi H3ydeHus
OTJIEIbHBIX TEM;

npeiaraeT IpUMEpPHYIO MOCIe10BaTeIbHOCTh U3yUEHUsl yueOHOro MaTepuaa ¢ yu€ToM JIOTHKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

Ta€T METOJMYECKYI0 MHTEpPIpETalrio Leled W 3ajad M3ydeHus IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEero oOIero odpa3oBaHMA,
COJIEp)KaTeNbHON  XapaKTEepPUCTUKHU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTebHON MPOrpaMMbl CPEIHEro 00IIero 00pa3oBaHus (JMYHOCTHBIX, METAPEIMETHBIX,



NPEIMETHBIX), a TaKkKe ¢ Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHBIX JEHCTBUI
00yu4aroIerocs o OCBOCHUIO COJAEPKAHUS IPeaAMETa.

[lo BcemM Ha3BaHHBIM NO3MIMSIM B IPOrpaMMe IO XHUMHH IPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpPOBHE OCHOBHOro o0mero oOpas3oBaHus. 3a
npeienaMi  YCTaHOBJICHHOW MPOrpaMMOMl 1O XUMHH  00s3aTelbHOW  (MHBAapHAHTHON)
COCTaBJISIIONICH copep kaHusl yueOHOro mpeamera «XUMHUsS» OCTa€Tcsi BO3MOXKHOCThH BBIOOpa ero
BapUaTHBHON COCTABIISIONICH, KOTOpasi JOJDKHA ONPEEATHCSA B COOTBETCTBHUU C HAIIPABICHUEM
KOHKPETHOTO POoGHIIsi 00ydeHHUS.

B cootBerctBUM ¢ koHuentyaibHeiMH monoxkeHusMu DPIOC COO o HazHaueHUH
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIInpOBaHHOTO 00yUeHHS Ha
YPOBHE CpeIHEro o0Iero oopa3oBaHusl XUMHUS HA YPOBHE YIIyOIEHHOTO M3YYCHUS HAIPaBIICH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
oOpa3oBaHMs B paMKaX W3y4YCHHUS CIHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYCCKHX
JUCIUILIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHanbHoro oopasosanus. B a1oii cszu
U3YYCHHE TMpeaAMeTa «XUMHUS» OPHCHTHPOBAHO MPEUMYNICCTBEHHO HA pacIIMpeHUEe U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYEeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpenenEHHbIi mpodumiib 00ydeHHs, B TOM YHUCJIE€ C MEPCHEKTUBOM MOCIEAYIOMIETO MOIYyYSHUs
XUMHYECKOro 00pa3oBaHUs B opraHusanusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUs U3Yy4eHHE MpeaMeTa «XHUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PEUICHUE 3a/1a4 BOCIIUTAHUS U COIIMATILHOTO PAa3BUTHS O00YJAFOIIUXCS,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna ¥  OO0OOIEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBisilollUMHU  TIpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO HM3y4eHHUS SBIISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpuHATHI nojoxeHuss GPI'OC COO o pazauuusx 6a30BOro u
yIIIyOJn€HHOTO YPOBHEHM U3y4€HUs IpeAMETa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmmas ¥ HeopraHU4ecKas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEIesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomoruueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TMpeaMeTa odecredeHa
BO3MOXHOCTh 3HAUUTENBHOIO YyBEIMUYEHUs 00bEMa 3HAHUH O XMMHMYECKMX OHJIEMEHTaX u
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEAaKLMH, PaCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSIETCS C
TOYKU 3PEHHs] PHEPreTHUECKUX HM3MEHEHUH mnpu e€ o0pa3oBaHUU U PA3PYLICHHH, & TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydyeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
W pAacTBOPOB BEIIECTB. B Kypce OpraHM4YecKoll XUMHHM TPU PACCMOTPEHUH PEAKIIMOHHOMN
CIOCOOHOCTH COEMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEP)KaHUE KypCOB XMMHUHU YIIyOJIEHHOTO YpPOBHS
W3Yy4deHUs JUIsl KJIacCOB OmpeaesiéHHOro mpoduist (ITIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapaxkTep JIOMOJHEHUM K OOIIell cucTeMe MpeIMETHBIX 3HAaHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACCOB XHUMHUKO-(DHU3MYecKOoro
npoduns 60IbIIOe 3HAaYCHHE OYyIyT UMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia mo oOmel XuMHH.
[Ipu u3yyeHuu mnpeaMera B JAaHHOM cly4yae akLEHT OyJeT craeigaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MAacChl W DJHEPrUH, 3aKOHbI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BELLIECTB U IPYTOE.

B T0 e Bpems B conep)kaHUH IpeaAMeTa il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOodus
00N yAETbHBIN Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIMIHbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX MPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CILy’KaT OCHOBOM JIJIsl U3YY€HUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHUS, IUIIEBAPEHUS.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTUYECKOTO NPUMEHEHHs HAYYHbIX 3HAHUI U3Yy4EHUE IIpeIMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU INpeAMEeTaMM, BXOISAIIUMH B COCTaB IPEIMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypay.

[Tpr m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YriayOJEHHOM YpOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHME OCHOB HAyKH XHMHHU Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUYECKON JeATeNIbHOCTH 4YeJlOoBeKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1enel, Kak:

dbopMupOBaHHE TPEICTABICHUN: O MaTepHATbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTHU SIBHGHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHMMHHU B CHCTECMEC CCTCCTBCHHBIX HaYK n eé
BeIylIleil polu B 00ECIeYeHUH YCTOWYMBOTO PAa3BUTHsS UYEJIOBEUECTBA: B PEIICHUU MpobdiieM
HKOJIOTUYECKOM, IHEPTEeTUUECKON M MUIIEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUN
HOBBIX MAaTepUaAlOB, HOBBIX HCTOYHHUKOB OJHEPrHH, B OOECIEUECHUU PALHUOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cperie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XHMMMYECKOH COCTaBIAIONIEH €CTSCTBEHHO-
HAy4YHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HaA paszx ypOBHHX — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKHX M KHUHETHMUYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUs
XUMHUYCCKUX peammﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBOan 158 )II/ICHepCHBIX CHUCTEMaAX, 06
00IIMX HAYYHBIX IPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

dbopmupoBaHre y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHHUH i1 OOBSCHEHHS KIFOUEBBIX MJIEH U MPOOIEeM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, WMEIONIUX €CTECTBEHHO-HAYUHYIO TIPHUPOLY;
TPaMOTHOTO PElIeHUs] MPoOIEM, CBI3aHHBIX C XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TOCHEACTBUH OBITOBOM U  MPOU3BOJICTBEHHOU
JEATETbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKUM NIPOU3BOACTBOM, HCIOJb30BaHUEM U
nepepaboTKOM BEIIECTB;



yriIyOJIeHue MpeiCTaBIeHU 0 HayYHBIX METOAAaX MO3HAHUs, HEOOXOAUMBIX JUIsl TPHOOPETEHUs
YMEHUH OpPHEHTUPOBATbCA B MHUPE BELIECTB U OOBSCHEHUS XMMHUYECKHX SIBICHUM, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKOMN NEATEIBHOCTH U IIOBCEAHEBHOMN KU3HU.

B mnane peanuzanuy TepBOOYEPEIHBIX BOCIUTATEIBHBIX M PA3BUBAIONIMX (DYHKIMNA
LEJIOCTHOW CHCTEMBI CpeIHEero o0Iiero o0pa3oBaHUsA NpU H3YyYEHHH MpenMera «XUMHUS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKHME LENU U 3a/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JaCTH TEOPETHUECKUX M MPHUKIIAIHBIX HCCICIOBAHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHHE y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO M
HETPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCHEIIHOW NMPOPECCHOHATBHONH M OOIIECTBEHHOMN
JESTCIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M IMOTPEOHOCTH B 370POBOM
o0Opase KU3HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTHUIECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OOmee 4YKuCIO YacoB, MPEAYCMOTPEHHBIX JUIS WM3Y4YEHHS XMMHUU Ha YriIyOJIEHHOM YpOBHE
coctaBseT 204 gacos: B 10 kiacc -102 gaca (3uaca B Henmenmto), B 11 kimacce — 102 gaca (3 gaca
B HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHI/I‘IQCKOﬁ XUMMUH.

[IpenMeT W 3HAYeHWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHME O MHOroo0pasuu
OpraHUYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa yYIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHMSL.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYECKas CBSI3b B OPraHUYECKHX COCTUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl oOpa3oBaHUsI KOBaJEHTHOU
cBsi3U (OOMEHHBIA U JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOUTaJIeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoifHas cBs3b. CrmocoObl pa3pbiBa CBsi3ed B MoJIeKysax
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeo(puie u dJIeKTpodue.

Teopust cTpoeHuss opraHudeckux coeauHeHuii A.M. bytinepoBa u  coBpeMeHHBIE
MIPEICTABJICHHS O CTPYKTYPE MOJIEKYJ. 3HaUE€HHWE TEOPUHU CTPOCHHS OPTaHUYECKUX COSTUHEHUH.



Mounekynsipabie U CTPYKTypHBIe (GopMynbl. CTpyKTypHBIE (DOPMYNBI pa3IUYHBIX BHUJIOB:
pa3BépHyTas, COKpam€HHas, cKeneTHas. M3omepus. Buabl w3oMepuu: CTPYKTypHas,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCJAMHCHUMN
(MHAYKTHUBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[IpencraBienue o KiaccupuKauu opraHndeckux BemiecTB. [loHsTHe 0 QyHKIMOHATBHOM
rpynme. 'omonorus. ['omonoruueckue psiapl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOennoct W Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENbHO-
BOCCTAHOBHUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIepUMEHTAILHBIE METOJbl M3YYCHHs BEIIECTB W WX MPEBpallleHUN: 03HAKOMIICHHUE C
o0OpasliaMu OpraHMYecKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE, OMBITHI 1O MPEBPAILIEHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuW (IJIaBjIeHHe, OOYyIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yriaesogopoabl.

Anxanbl. ['oMmosornueckuii psii ajikaHoB, oOmiast Gpopmysa, HOMEHKIATYpAa U U30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN alKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMELIEHUs, U30MEPU3ALUU, JCTUIPUPOBAHMS,
LUKJIA3A0UY, [IApOJIN3a, KpEKUHra, ropenus. lIpencraBieHne o0 MexaHU3ME peaKUuil
pPaavKaIbHOIO 3aMEILECHHUS.

HaxoxaeHnue B Impupoac. Crioco0bl IMOJIy4CHHA U IPUMCHCHHUC aJIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa U nzomepuss. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonorudeckuii psij; aikeHOB, o0mIas ¢popmysia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl alKeHOB, Sp2-TMOpHMIM3alMsi aTOMHBIX OpOHTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMerpuueckas (Iuc-tpaHc-) nuzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIIECHUA B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpHU3aluu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOB! MOTYUYEHHUS U IPUMEHEHHE AIKEHOB.

ATKagueHBI. Knaccuduxanus aJIKaJINCHOB (compsikEHHBIE,
U30JIUPOBAHHbIE, KyMyauposaruvie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOEHHS U XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX JMEHOB, 1,2- u 1,4-npucoenunenue. IlonmnMepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4YeHNs U TPUMEHEHNE aJIKa/IieHOB.

AnkuHbI. ['OMOJIOTHYECKUH psAJl AIKUHOB, 00IIast (popmyiia, HOMEHKIATypa U W30MEpHs.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHWE MOJEKYJ AJIKWHOB, SP-THOPHUIM3AINS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOETMHEHUS, JUMEPU3AlMd U TPUMEpPU3aLUH, OKUCIEHUA. KucioTHele CBOICTBA aIKUHOB,
UMEIOIINX KOHIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC peakiMu Ha TPOHHYIO CBs3b. CIOCOOBI
MOJTYyYEHHS U IPUMEHEHNE AJIKUHOB.



Apomaruyeckue yriaeBoaopos! (apeHsl). ['omonoruueckuii psaa apeHoB, odmast Gpopmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30Ia.
du3nuecKkue CBOICTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J1a M €ro TOMOJIOTOB: PEaKIIHU
3aMeIleHus] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPUCOEIUHEHHUS,
OKHCIIeHHe romonoros 6ensouna. IIpeacraBienue 06 OpUEHTUPYIOLIEM AEHCTBUU 3aMECTUTEINEH
B OEH30JIbHOM KOJIbLIE HA MPUMEPE AIKHIBHBIX PaJMKalIOB, KapOOKCUIBHOM, I'MIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Momumepuszanust  cruposa.  CrnocoObl  MOMYy4eHHs W HPUMEHEHHE  apoOMaTUYEeCKHUX
YIJIEBOAOPOIOB.

[Mpupoansrii ra3. [lomyrHsle HedTsHBIE Ta3bl. HedTh n e€ mpoucxoxaenue. KameHHbIi
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HeQTH: MEPEeroHKa, KPEeKUHT
(TepMHUYECKHid, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JIMYHbIMU KJIaCCaMU YITICBOLOPOLOB.

DJEKTPOHHOE CTPOCHHME TIaJOreHIIPOU3BOAHBIX YINIEBOJOPOJAOB. Peakuuu 3ameleHus
rajjoreHa Ha THJIPOKCOTpYIIly, HUTPOIpyIy, UaHOIpynny, amuHorpynny. /JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wiEnouyd. BzaummopelictBue
JUTaJIOr€HAJIKAaHOB C MarHueM U LUHKOM. [IoHsATHE O MeTamioopraHuyecKuX COECTUHEHUSIX.
Hcnonp30BaHue TalOTEHIPOM3BOIHBIX YIJICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAILHBIE METOJbl W3YYEHHs BEIIECTB M WX MPEBpPALICHUH: N3yuyeHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IepMaHraHata Kajus, B3aUMOJEICTBHE aleTWJIeHa ¢ aMMHMAyHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHapyXeHME yriiepoja U BOAOPOJAa B OPraHMYECKUX BEIIECTBAX,
MOJIyY€HUE ATHJIEHA U H3Yy4YEHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «HedTte» u
«Yrompy, ¢ o0Opa3uamMu IjacTMacc, KaydyyKoB M PE3UHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

KHCJIOPOI{CO}ICP)K%\HII/IC OpraHn4e€CKue COCAMHECHUs.

[IpenenpHble OAHOATOMHBIE COUPTHL. CTpoeHHWE MOJEKyn (Ha MpUMEpe MeTaHoJla U
sTaHoia). ['oMonorudeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
du3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMH  CIITMPTOB. XUMHAYECKHE CBOMCTBA: p€akuuu 3aMCIICHUA, ACruaparaivu,
OKHCJICHHUS, B3aUMOJICHCTBIE C OPraHUYECKUMHU U HEOPraHMYECKUMU KucinoTamu. KauecTBeHHas
peaknus Ha OJHOATOMHBIC CIUPTHL. JleficTBHE 3TaHONA M METaHOJa Ha OpPraHW3M YeIOBeKa.
CriocoObI MOTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie 3¢hupsl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKUX
CBOWCTB.

MHoOroaToOMHbI€ CHOUPTHI — STUJICHIVIMKOJIb M MIHLEPUH. DPU3NYECKHME U XHMUYECKUE
CBOMCTBA: pC€aknun 3aMCIICHHA, BSaHMOHeﬁCTBHe C OpraHNMYCCKMMU W HCOPraHUW4YCCKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakliisg Ha MHOroaTOMHbIe cnupThl. [IpeacraBienne o MexaHu3Me
peakuii HykieopuiIbHOro 3amenieHus. JlelictBue Ha opraHu3M yesnoBeka. CrocoObl OTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.



®enou. CTpoeHHE MOJIEKYIIBI, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO s/Ipa.
®dusnueckue cpoiictBa peHosa. OCOOEHHOCTH XWMHUUYECKHX CBOWCTB ¢eHona. KauecTBeHHbBIE
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonydeHuWs W NpUMeHeHue (eHoa.
denondopMabaeTUAHAS CMOJIA.

KapOoHunbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. JEKTPOHHOE CTPOEHHE
KapOOHMIIBHON rpymmbl. ['OMOJOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHus M HOMEHKiIaTypa. dusuyeckue CBOWCTBA alabACTUAOB M KETOHOB. XHUMHUYECKUE
CBOMCTBa albJETU0B M KETOHOB: peakuuu MpucoeauHeHus. OKHUCIEHUE albJIeruioB,
Ka4eCTBEHHbIE peakiuu Ha anbaeruipl. CrocoObl MONyuyeHHs W NPUMEHEHHUE albJerHJ0B U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Dusnmyeckue CBOICTBa OAHOOCHOBHBIX
IpeleNbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIOT. XMMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 TMPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3(pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, JUHONEH08ads KUCAOTEL.  CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psii, obmast Gopmyina, U30Meprs U HOMEHKIIATypa.
OuznyecKkue 1 XUMUUECKHE CBONCTBA: TUIPOJIN3 B KUCION U IIEIOYHON cpejie.

Kupsl. Ctpoenue, pusnueckne U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOW U
mea09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HEMPEASIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBI KaK COH BBICIIHUX Kap60HOBBIX KHCJIOT, UX MOIOIIICC JIENCTBHUE.

OO6mass xapaxktepuctuka yrieBoAoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, rajakrosa, pubdosa, 1e30Kkcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUIHOW TIpYyNN, CIUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHHMe TIIIIOKO3bI, €€ 3HAaYeHHE B JKU3HEAEATEIBHOCTU
opranusma. Jlucaxapuapl: caxapo3a, ManbTO3a U JakTo3a. BoccraHaBiMBaromue U
HEBOCCTaHaBIUBaloLMe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
KpaxMasa, TJMKOT€Ha U Ie/uroso3sl. dusnueckue CBOMCTBa KpaxMala U IEJUIFOJIO3BL.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAsl PEeakuus ¢ MOJOM. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BL: TUAPOIIHN3, MOTy4YeHUE 3(PpUpoB 1eu1t003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIM MIENK).

OKcliepUMEHTAIbHbIE METOJ/Ibl M3YYEHHUS] BEIIECTB M HX MPEBPAIIEHUHN: PACTBOPUMOCTD
Pa3IMYHBIX CIHPTOB B BOJIE, B3aWMOJICHCTBHE 3TaHOJA C HATPUEM, OKHCJICHHE OSTHIIOBOTO
COMpTa B ajJbJerHJ Ha pPACKAJIEHHOM MeIHOW NpOBOJIOKE, OKHCIEHHE OSTHJIOBOIO CIHpPTa
JTMXPOMATOM KaJiusi (BO3MOXHO HCIIOJF30BAaHHUE BHICOMATEPHAIIOB), KAUECTBEHHBIE PEAKIINU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcugom meau(1l)), peakmus raumepruHa
¢ runpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa Tit0K03bl ¢ ruapokcunom meau(ll), B3aumozelicTBue kpaxmaia ¢ HOJOM, pELICHHE




HKCIEPUMEHTANIBHBIX 3a/a4 10 TeMaM «CrupThl U (eHomb, «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3(hupbI».

A30Tc0nepmamne OpraHu4eCKue COCIUHCHHUS.

AMHHBI — OpraHMYeCKHe TIPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
amudaruyecKkue U apoMaTHUECKUE; NMePBUYHBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMyna, u3oMepusi, HOMEHKIATypa U (PU3MUECKHE CBOMCTBA. XHMHYECKOE CBOMCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aKHIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHUHOB C a30THCTOM KHcJIOTOM. CONMr aIKMIaMMOHUS.

AHUIMH — [IpeCTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHuinvHa. B3anmuoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE amu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenkinarypa u  wuzomepuss. OtTaenbHble NPEACTABUTENH  O-
AMHUHOKHCIIOT: TJIWINH, ajJaHnH. OuU3ndecKre CBOMCTBA aMUHOKHCIIOT. XMMHYECKHE CBOICTBa
aMUHOKHCIIOT KaKk aM(OTEpHbIX OpPraHUYECKHUX COCIMHCHHWH, pPEaKIus TOJUKOH/IECHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bronornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
METITHIOB.

benku kak npupoassle nonumepsl. llepBuuHas, BTOpHYHAsh M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: MAPOJIN3, JEHATypalMsl, KaueCTBEHHbIE pEaKluu Ha
Oenku.

BKCHGDHMGHT&HBHBIG MCTOJbI HM3YYCHHSA BCHIICCTB M HX HDGBDaHIeHPII\/'II PaCTBOPCHUC
0EeIKOB B BOJZC, ACHATYypalusa 0eIKOB IIpu HAarp€BaHuu, IBCTHBIC PCAKIHUH Ha 6CJ'IKI/I, pEIICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «A30Tcoz[ep>1<amne OpraHU4YC€CKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHCHHﬁ)).

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CpPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUS U TOJINKOHICHCALINS.

[Tonumepusie MaTepHaIbI. [Imactmaccel (monuaTHIIEH, IOJIAIIPOIIUIIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETaKpUIIarT, MOJMKApOOHATHI,
nonvdTUIIeHTepedTanaT). Y Tuan3anus u nepepadboTka riacTyuka.

DOnacToMepbl: HATypajdbHBIM  KaydyyK, CHHTETHYECKHEe Kayuyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HarypaiibHble (XJOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumeps! cenuaabHOro HazHaueHHs (TeQIIOH, KeBIap, JIEKTPONPOBOISIIUE TOJIUMEDHI,
OuopasiaraeMble OJIUMEPHI).



OKCIEPUMEHTAIbHBIE METOJIbI U3YYEHHs] BEUIECTB U HUX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3uaMu TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyyKoB, peLIECHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

PacuérHble 3a1a4n.

Haxoxaenrne MoneKyIsspHOH (HOPMYIIBI OPraHUIECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHHE MOJICKYJISIPHOH (HOpMyIBl OpraHHYECKOTrO
coequHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00bEMY) MPOYKTOB PEAKIIUU M/WITH UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (OPMYITbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOHCTB WJIHM CIIOCOOOB TOJy4YEHUS,
OTIpeIeIICHUE JIOJTU BBIXO/Ia IPOAYKTA PEAKIIMH OT TEOPETUIECCKH BO3MOXKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzanus mMexnpenMeTHbIX CBSI3eH NpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJM3, CUHTE3, Kiaccudukanus, HaAOIIOJICHHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJCIb,
MOJEIUPOBAHUE.

Ousuka: marepusi, aToOM, DSJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa, SHEPreTUUYECKHit
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BeIIecTBa, (PU3NYCCKUEC BEITMUUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHus3M, 3KOocHcTeMma, Onocdepa, MeTaboJIM3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIMN U TETepOTPO(HBIA THUII TUTaHUA, OpoxkeHUe, (POTOCUHTE3, NbIXaHHE, OEJKH,
YTJIE€BOJIBI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

FGOFpa(I)I/I}II MOJIC3HBIC UCKOIMAaCMBbIC, TOIIIIUBO.

TexHoorNs;: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMMTaHUA, MOIOIIHUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA [MPOTPAMMBI 110 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM TOAXOJOM B CTPYKTYypE JIUYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeameTra «XHUMHS» Ha YPOBHE CpeJHero ooumero obpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YUAIOIIMMHICS POCCUMCKON TPa)IaHCKON



HUICHTUYHOCTH, TI'OTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU H CaMOOHpelleHeHI/IIO;
HaJM4he MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaroumuxcs
pyKOBO[[CTBOBaTbCﬂ HpI/IHSITbIMI/I B OGH.[CCTBG HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHUS, HAJIU4YUC
IIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTh IICJIM M CTPOUTH KM3HCHHBIC
IIJIAHBI.

JIMYHOCTHBIC Pe3yNbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOIIUXCSl B MPOIIECCE pealn3alluu
00pa3oBaTebHON JAESTEIbHOCTH.

JIMYHOCTHBIE PE3yAbTAThl OCBOCHHS MpEeaMeTa «XUMHs» OTpaxaroT c(HhOpMUPOBAHHOCTH
OIIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JIEATEIILHOCTH OOYUYAIOIIUXCs B MPOIIECCE pealln3aluu
O6pa3OBaTCJII)HOI>'I ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) I'PaXKIAHCKOI0 BOCIIMTAHUA.

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEeHHUS K
3aKOHY U NPaBONOPSIKY;

NpeaACTaBJICHHUA O COLOUAJBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIBHOCTH NP CO3JaHHUU y‘I€6HI>IX IIPOCKTOB,
PECLIICHUN y‘IC6HBIX H ITO3HABATCIIbHBIX 3a1a4, BBIIIOJJHCHHUHU XUMHUYCCKUX SKCIICPUMCHTORB,

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYrHX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesTEIbHOCTH;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY W HAyYHOMY HACIEOUI0 OTEYECTBEHHOMU
XHMHH,

YBAXXCHUA K HPOHECCY TBOPUYCCTBA B obnact TCOPHUHN W MPAKTUYCCKOIO HNPHIIOKCHHA
XUMHHU, OCO3HAHHUA TOI'O, YTO HJAaHHBIC HAYKHU C€CTb PE3YJbTAaT JJINUTCIbHBIX Ha6J'IID,I[eHPII>i,

KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda y‘léHI)IX " MPAKTUKOB,;

HHTEpECa W TO3HABATCJIBbHBIX MOTHUBOB B TIIOJYYCHUM W MOCICAYIOIEM aHAJIN3C
I/IH(l)OpMaI_II/II/I 0 IMCPCAOBLIX NJOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBEICHHSI;

CIIOCOOHOCTH OLICHMUBATh CUTyalllH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUSAMU, U IPUHUMAThb
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE MOBCACHUEC W TIIOCTYIIKHM CBOUX TOBapHIHeﬁ C HOSPII_[HI;'I
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘IéTOM OCO3HaHUA I'IOCJ'ICI[CTBI/Iﬁ MMOCTYIIKOB,

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:



MOHUMAaHUS IIEHHOCTEH 3I0pOBOrO0 M 0O€30macHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOIOIeHsT TIPaBMJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU, B TPYAOBOM AEATEIBHOCTH;

MNOHUMAaHHA NCHHOCTHU IpaBUJl HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e30I1acHoro
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIIHUX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHMS TIOCIIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIEATENbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKHX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudHOro pona, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXXCHUS K TPYAY, JHOAAM TpyJda U pe3yJibTaTaM prI[OBOﬁ ACATCIIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAIBHOW TPAaeKTOPHUH OOpa30BaHMUS,
Oyayiied mpodeccuu U peain3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKU I1eJIeCOO0PA3HOr0 OTHOIIEHUSI K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

IMMOHUMAaHUS TJI00aILHOIO XapakTepa 3KOJIOTHUYCCKUX np06neM, BIMAHHUA 3KOHOMHYCCKHX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI u COHH&HBHOﬁ CpCabl;

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peumcHus BOIIPOCOB
PauOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BpPEX OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIU4¥sl PA3BUTOrO DKOJIOTMYECKOIO0 MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JIEATEIbHOCTH  JKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MO03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:



MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKH H
00IIeCTBEHHOW MPAKTHKH;

MOHMMAaHUA CcHeNUUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpE KaK O €QUHCTBE IMPUPOJbl U YEJIOBEKAa, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHHU I COBPEMEHHOH IWBUIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, B PEIICHHH TII00ATBHBIX MTPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHnH yCIOBHA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO ICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOAOB IIO3HAHW,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yMEHUs JieaaTh 000CHOBaHHbIEC 3aKJIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLUXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS AJId pCICHUA HpO6JICM
B PCAJIbHBIX XKU3HCHHBIX CUTYAllUAX;

HHTCPECCA K ITIO3HAHHIO, HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO U CamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3IUyHbBIX cdepax mnpodeccunoHambHOM
JeATETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBI 10 XMMHH Ha ypPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCIMILITMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHONU KapTUHBI MUpa
U crienru(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMA, HAy4HbIN (akT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);



YHHUBEPCAJIbHEIE y4ueOHbIe JEUCTBUS (Tmo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
pETYJISTUBHBIC), oOecrieunBaomme  (GopMupoBaHue  (PYHKIIMOHAIBHOM  TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble y4yeOHble AECHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MeTaHpeZ[MeTHHC PE3YJIbTAaThl OTPAXKAKOT OBJAACHUC YHUBCPCAJIbHBIMU y‘-I66HI)IMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCrYJIITUBHBIMUA HeﬁCTBHHMH.

Ilo3naBaTe/bHBbIE YHHUBeEPCAJIbHbIE YUeOHbIE e CTBHS
1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOATENIFHO (OPMYIMPOBAaTh M aKTyaJIM3UPOBAaTh IPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIpCACIIATL LCIN ACATCIbHOCTH, 3ad/laBad IIapaMCTPbl WM KPUTCPpUHU HX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BaTh IIPU OCBOCHUU 3HAHHUI HpI/IéMBI JJOTMYCCKOIro0 MBINIJIICHHA: BBIACIIATH
XapaKTCPHBIC TIPHU3HAKHU MOHATHH U YCTaHaBJIMBaTb WX B3aUMOCBA3b, HCIOJb30BaATh
COOTBCTCTBYIOIINEC IMOHATHUA JIA 00BACHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BLI6I/IpaTI> OCHOBAaHHUA U KPUTCPUHN AJIA KJ'IaCCI/I(l)I/IKaI_II/II/I BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTAaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUsS (MHIYKTHBHBIC, JEIYKTUBHBIE, 110 aHAJIOTHH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUECHUS;

IPUMEHSTh B IpOLIECCe MO3HAHMS HCIIOJIb3yEeMble B XMMHHU CHUMBOJMYECKHE (3HAKOBBIE)
MO/JIeNU, TPeoOpa30BbIBATh MOETIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHMHMUYECKOM peakuud — TpU pEIIeHuHd Y4eOHBIX
[IO3HABATEJIBHBIX U IPAKTUYECKUX 3a]a4, MPUMEHATh HAa3BaHHBIC MOJCIIBHBIC IIPENCTaBICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

dbopMynupoBaTh I[ETH U 33Ja4d HCCIEAOBaHUWs, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI

JJIsA (I)OpMI/IpOBaHI/Iﬂ THIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)K):[GHI/II‘/’I;

BJIaACTh HAaBBIKAMH CaAMOCTOATCIBHOI'O INNIAHUPOBAHUA HW MPOBCACHUA YYCHUUYCCKHUX
9KCIICPUMCHTOB, COBCPIICHCTBOBATh YMCHUA Ha6JIIO,[[aTL 3a X0O0M IIporecca, CaMOCTOATCIILHO



IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACITAHHOM
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/MOB peIlIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TI03HAHMUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBAThCA B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJISpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBATh HHGOPMAIIMIO PA3IWYHBIX BUIAOB M (HOpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOMCKOBBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpencTaBieHHUs WHGOPMAUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKU U JIPYTHUE);

UCTIOIB30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA MNpPH paboTe ¢ XUMHYECKOU
uHpOpMaNKeil: NPUMEHSATh MEXIpeIMeTHbe ((pHU3HYecKne W MaTeMaTHYeCKHe) 3HAKH |
CHMBOJIBI, (popMyIiel, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TCMBI B XO0AC AuUajora W/ W JAUCKYCCHHU,
BBICKa3bIBaTh UJICH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBINTOJIHCHUA
HpeHHOX(eHHOﬁ 3aJa4u,

BBICTYIIaTh C IPE3EHTALUEN PEe3yJbTAaTOB I103HABATEIIBHOM JEATEIIBHOCTH, IOIYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, MPAKTUYeCKOW pabOThl MO HCCIEIOBAHHIO CBONCTB HW3Yy4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI O pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYKIeHUS U OOMEHA MHCHHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBHUS:

CaMOCTOATCIIBHO IUIAHUPOBATH W OCYHICCTBIIATHL CBOIO ITO3HABATCIBHYIO ACATCIIBHOCTD,
OIpCacirsid e€ Lenu u 3ala4v, KOHTPOJIMPOBATL U IO MEPC HCOGXOI[I/IMOCTI/I KOPPCKTHPOBATH



npeUiaraéMblii alrOpUTM JICHCTBUN TMpPU BBHINOJHEHUU YYEOHBIX M MCCIEOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yYETOM MOJYYSHHs] HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIUAX,

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbl 10 XMMUU Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydyHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpPETAlUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEATbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHHs.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckast XUMUs» OTPaKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MeCTe W 3HAUYCHWU OPraHu4YecKoW XHWMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJIU B 00ECTICUCHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHur MPOoOIeM IKOIOTUYECKOM, IHEPreTUYeCcKOl M TMHUIIEBONH O0€30MacHOCTH, B Pa3BUTUU
MCIWIHHBI, CO3JJAHWHW HOBBIX MATCPUAJIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B oOecrieueHuun
paIoHaIbHOTO MPUPOIONIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS M OOILIEH KYyIbTYpHI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpAs BKIIOYAECT: OCHOBOIOJIATAIOLIME
MOHATUS — XHUMHYCCKHH D3JI€MEHT, aToM, SAApO M 3JIEKTpOHHAs o0ojouyka aroma, s-, pP-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOpUIU3allds aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATENbHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKast CBs3b, MOIb, MOJISIpHAas Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEJeT,
GyHKIMOHATBHAS TPYIIA, PaJuKal, CTPYKTypHbIe (HOpMyJbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas, OnTHYecKasi),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOAEpKAINE
OpPraHUYECKHE COCIUHEHUS, MOHOMEpP, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCTMHECHUS; TEOpUHU, 3aKOHBI (mepuommdeckuid 3akoH [[. . MenpaeneeBa, Teopusi CTpOEHUs
oprannyeckux BemiectB A. M. byTiiepoBa, 3akOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUH TPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHHUs, JICKAIIUE B OCHOBE ITOHUMaHUSA
NPUYMHHOCTH M CHCTEMHOCTM XHUMHWYECKHMX SBJICHHUM; TPEICTABICHUS O MEXaHUu3Max
XAMHMYECKUX PpEaKUUl, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKAHHWs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U



Me30MepHbI 3 dekThi, opueHtanTsl [ u Il pona); dakronorunueckue CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30TTaCHOM MCTIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATEIhbHOCTHM YENOBEKa, OOIMMUX HAYYHBIX MNPUHIUINAX XHUMHYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MTPOU3BOICTBA METAHOJIA, IEPEepadOTKU HEPTH);

cOpPMUPOBAHHOCTh ~ YMEHHUUH:  BBIIBISATH  XapaKTepHble  IPU3HAKKM  TOHATHUH,
YCTaHaBIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOLIUE IMOHSATHS IMPU OMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BELIECTB;

COCTaBIIATh YPAaBHEHUSI XUMUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTb: OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUi IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca 3TUX PeaKLUid,
peakuuii MOHHOro OOMEHa NyTEéM COCTABIEHHUS HX TIIOJHBIX M COKPAIIEHHBIX MOHHBIX
YPaBHEHUN;

H3TrOoTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HIUIIOCTpAallUd  HUX
XUMHUYCCKOTO U ITPOCTPAHCTBECHHOI'O CTPOCHH A,

c(OpMUPOBAHHOCTh YMEHM: YCTaHABINBATH MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 110 UX COCTAaBY U CTPOCHMIO K ONpEeAEIEHHOMY KJIacCy/TpyIie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs N0 cucremarndeckoid HoMmeHkiatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEJICTaBUTENIEH OPraHMYeCKUX BEINECTB (ITWJICH, AaleTUIEeH, TOJYyol,
TJIMIEPUH, OSTWICHTIUKONIb, (QeHoN, (OpMaIBICTHA, AaleTajbJeru]l, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHMHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIINH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

C(bOpMI/IPOBaHHOCTB YMCHHA ONPCACIIATE BHUA XAMHYCCKOM CBSI3U B OpPraHu4€CKux
COCOAUHCHUAX (KOBaJ'IeHTHaH 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOAHAA CBHBL);

c(OPMHPOBAHHOCTh YMEHHS IPUMEHATh TOJO0XKEHUS TEOPHUH CTPOEHUS OpPTraHUYeCcKUX
BeniecTB A. M. bytiiepoBa /Ui 00BbsICHEHUS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTaB, CTpOeHUE, (UIHUECKUE U
XMMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJKaHOB, IMKJIOAJIKAHOB, AJKEHOB, alKaJIMCHOB, AJKWMHOB, ApOMATHYECKUX YTIIEBOJAOPOJIOB,
CIIUPTOB, ANbJIETHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHNUN U aMUHOB, aMUHOKHCIIOT, O€JTKOB, YTIE€BOAOB (MOHO-, M- U TTOJIMCAXapHUIOB),
WUTIOCTPUPOBATh TEHETHMUECKYIO CBSI3b MEXIYy HUMHU YpPAaBHEHHSIMHU COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUN C UCIIOTB30BAHUEM CTPYKTYPHBIX (JOPMYIT,

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH MU THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKT€pPU30BaTh HCTOYHUKHU  YIIIEBOJIOPOJHOTO  CHIPbHA
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EpepadOTKHU;



c(OpPMUPOBAHHOCTH BIIAJICHUSI CHCTEMON 3HAaHMH O eCTECTBEHHO-HAyYHBIX METO/Aax
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI  NPUMEHATHh OCHOBHBIE  ONEpPAlUd  MBICIUTEIBHOM
NEATeILHOCTH — aHAJU3 W CHHTE3, CpPaBHEHHE, O00OOIIEHWE, CUCTEMATH3aIUIO, BBISIBICHHUE
MIPUYMHHO-CIIECTBEHHBIX CBA3EH — ISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHIL;

C(l)OpMI/IpOBaHHOCTb YMCHI/If/’II BBISBJIATDH B3aMMOCBSI3b XMMHUYCCKHX 3HAHUM C IIOHATHUSIMHU U
MNpEACTABICHUAMU APYIUX C€CTCCTBEHHO-HAYYHBIX MIPEAMETOB  JJIA 0osiee 0CO3HAHHOIO
MNOHUMAaHHA CYHIHOCTH MATCpUaJIbHOr0O C€AMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA 110
OpFaHquCKOﬁ XUMHWHU AJIA 00BACHEHUS U IMIPOrHO3UPOBAHUA HBJIGHI/Iﬁ, HMCEIOINX €CTECTBECHHO-

Hay4HYIO [IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUU: IPOBOAUTH PACUYETHl MO XUMHUYECKUM GopMmylaM H
YPaBHCHUSM XHMHUYECKUX PEAKIMA C WCIOJb30BaHUEM (DU3MYECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKICHHUIO XMMHUYECKON (DOpPMYITBI BEIIecTBa MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUI: NMPOrHO3UPOBATh, AHAJIU3UPOBATh U OLEHHUBATH C MO3ULHMH
HKOJIOTHYECKOW O€30IMacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOW JEATEIBHOCTH
YeJIOBEKa, CBA3aHHOW C NepepadOTKOIl BEIIeCTB, HCHOJIb30BATh MOJYyYCHHbIE 3HAHUSA JUIs
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYaIUIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJAUTH XHUMHUYECKUU
9KCIIEPUMEHT (TI0JTy4eHUE U U3yYCHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUCCTBEHHBIC PEaKIIUH
YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB M KHUCIOPOJCOAEPKAIINX OPraHWYEeCKUX BEIIECTB,
pelleHHe OSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BelecCTBaMU U JJaOOpaTOpPHBIM
o0OopynoBanue™m, (opMyIUpoOBaTh I€JIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iu4yHON (opme
PE3YIbTATHI OKCIICPUMEHTA, AHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/iaTh MpaBHJa SKOJIOTUYECKH I11eJ1ecO00pa3sHOro MOBEACHUS B OBITY U TPYIOBOM
JESATEIIbHOCTH B IIEJIIX COXPAHEHUS CBOEro 37I0pOBbS, OKpYXarolled NpUpOAHON cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHSA;

OCO3HABaTh OINACHOCTb TOKCHYECKOI'O JECWCTBUSI HA KUBBIE OPraHU3MBbI ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AHAJIN3UPOBATH HGHGCOOGPQBHOCTB MMPUMCHCHUA OpraHu4YCCKUux BCIICCTB B
IMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHHUA COOTHOICHHUA PUCK-TI0JIb34,

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIIECTBIIATh II€JICHANPABICHHBIN TOUCK XWUMHYECKOU
uH(pOpMallMKM B PAa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoit wumHGpopmaruu, HMHTEpHET M Jpyrue), KPUTHYECKU aHATU3UPOBATH XUMUYECKYIO
uH(popMalrio, epepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUU C TOCTABJICHHON y4eOHOM
3aga4en.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmmuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Bcero|| KonrponbHbie [pakTuyeckue 0bpasoBaTenbHbIe PECYpChl
paboThI paboThI
‘Pamen 1. TeopeTnyecKkne 0CHOBbI OPraHUYECKOM XMMHUH ‘
1.1 |IIpeamer opraHndeckoi XUMHH. Teopusi CTpoeHUs 8
opraHuueckux coeauHenuii A. M. bytieposa
‘I/ITOFO 0 pasaeny H 8 H ‘
‘Pamen 2. Y1ri1eBOA0pPOAbI ‘
‘2.1 ”HpeIleJII)HI)IG YIJIEBOJAOPOAbl — AJKAHBI, [IMKJIOATKAHBI H 5 H H H ‘
‘2.2 ”Henpeneanme YTJIE€BOJAOPOABL: aJIKCHBI, AJIKAUEHBI, aJIKHHBI H 14 H H 1 H ‘
‘2.3 HApOMaTI/IquKme YIJI€BOJIOPOAbI (ApEHBI) H 8 H H H ‘
‘2.4 ”HpI/IpO,Z[HbIe HCTOYHUKHU YTJIEBOJOPOJIOB U UX NepepaboTKa H 4 H H H ‘
‘2.5 ”F aJIOTE€HITPOU3BOHBIE YTIIEBOJOPOIOB H 4 H 1 H H ‘
‘I/IToro IO pa3feny H 35 H ‘
‘Pamen 3. Kuciiopoacoaep:xanue opraHu4ecKue coeJuHeHUs! ‘
‘3.1 ”CHI/IpTH. ®denon H 11 H H H ‘
3.2 ||KapOoHWMIEHBIE COSTMHEHMS: aTbICTH/IBI U KETOHBI. 21
Kap6onoBsie kucinotsl. Criosxkuble 3gupsl. XKups

‘3.3 HYI‘HGBO,Z[BI H 9 H 1 H H ‘
‘I/ITOFO 10 pas3aeny H 41 H ‘
‘Pa:me.ﬂ 4. A3oTcoaep:kaniue OpraHnvecKue coeJMHeHu st ‘
‘4.1 ”AMI/IHBI. AMHHOKHUCTOTHI. benkun H 12 H 1 H 2 H ‘




Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMmsl

KomnunuectBo uacoB

OnexTpoHHbIe (1IU(POBLIC)

n/m Beero|| KonrtposbHbie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI

‘I/ITOFO 0 pazaeny H 12 H ‘
‘Paweﬂ 5. BbICOKOMOJIEKYJISIPHbIE COCAUHEHUS ‘
‘5.1 ”BBICOKOMOJIeKy.HSIpHLIe COCIMHECHUS H 6 H H 1 H ‘
‘I/ITOFO 0 pasaeny H 6 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 3 I 6 I |
11 KVIACC

Ne HaunmeHoBaHME pa3/IelioOB U TEM ITPOTPaMMBbI ‘ KonmdectBo yacoB ‘ DnexktpoHHbIe (1I(POBHIC)

n/m Bcero| KonTtposbHbie [IpakTHyecKue 00pa3oBaTENBHbIC PECYPChI

paboThI paboThI
‘Pame.ﬂ 1. Teopernyeckue OCHOBbLI XMMHH ‘
1.1 ||Crpoenue atoma. [lepuoanueckuii 3akoH u Ilepnonnueckas 9
cucrema xumuueckux aemenToB [1. 1. MenneneeBa

‘1.2 HCTpoeHHe BemecTBa. MHOroo0Opasue BEmecTs H 11 H H H ‘
‘1.3 HXHMquCKI/Ie peaknuu H 19 H H 3 H ‘
‘I/ITOFO 0 paseny H 39 H ‘
‘Pamen 2. Heoprannveckasi XumMusl ‘
‘2.1 HHeMeTaJ‘IJ‘IH H 31 H H 3 H ‘
‘2.2 HMeTaJ'IJ'IBI H 23 H H 2 H ‘
‘I/ITOFO 10 pasjeny H 54 H ‘
‘Pafmen 3. XuMHUS U )KU3Hb ‘
‘3.1 HMeTO)II)I MMO3HAHHUA B XUMHUH. XUMUS U )KU3HD H 9 H H H ‘
‘I/IToro 0 pa3jeiny H 9 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 202 | 4 I 8 I |




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KonunuecTBo 4acos ‘ Hara || DnexTpoHHbBIE HU(DPOBBIC
n/n Beero|| Kontponsnsie || [Ipakrtuueckue || A3YICHUA obpasopatenbHbIe
padoTHI padoThI peCypCrI
1 |IIpenmer u 3HaueHUE OPraHUYECKOW XUMUH, IPEICTABICHUE O 1
MHOT000pa3u OPraHu4eCKUX COETUHEHUI
2  ||[DneKTpOHHOE CTPOEHHUE aToMa yriiepoaa (OCHOBHOE U 1
BO30YXIEHHOE COCTOSIHMSI). BasleHTHBIE BOBMOKHOCTH aToMa
yriaepona
3 |[Xumuyeckas CBA3b B OPIraHUYECKUX COCIMHEHUSIX. MeXaHUu3MBbl 1
00pa30BaHMs KOBAJICHTHOW CBSI3U, CIIOCOOBI pa3phiBa CBSI3EH
‘4 ||Teop1/m CTpOEHUA OpraHnyeckux coenuHenud A. M. bytieposa H H H H H
5  |[Buabl u3oMepuu: CTpyKTypHasi, IpOCTpaHCTBEHHAs!. DJIEKTPOHHbIE
3¢ (eKTh B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN
6 |[IpencraBienue o KaccupHUKAIIMM U CHCTEMATHIECKAs 1
HoMeHKatypa (IUPAC) opranndeckux BelecTn
‘7 ||Knacc1/1(b1/n<aum1 peakuuii B OpraHuYECKON XUMUU H H H H H
‘8 ”CI/ICTeMaTI/ISaIH/ISI 1 0000IEHNE 3HAHUM 110 TeMe H H H H H
9  ||AnkaHBI: TOMOJIOTHUECKUH psijt, oOmmas popmyia, HOMEHKIATypa U
W30MEPHUSL, MIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
‘10 ||CDI/I3I/I‘ICCKI/IG Y XUMHUYECKHE CBOWCTBA AJIKaHOB H H H H H
11 ||HaxoxneHue ankaHoB B npupojae. CrocoObl moaydeHus u
IIPUMEHEHNE alKaHOB
12 ||HuknoankaHsl: obmas ¢popmyna, HOMEHKIATypa U U30Mepus, 1
O0COOEHHOCTH CTPOCHHUS U XUMHUYECKUX CBOMCTB, CIIOCOOBI
MIOJIyYEHUS U IPUMEHEHHE
‘13 ”PCH_ICHI/IC pacu€THBIX 3aJa4 Ha ONPEAEICHUE MOJIEKYIIPHON H 1 H H H H




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIC
padoTHI padoThI peCypCrI
(opMyIbl OPraHMYECKOrO BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
2JIEMEHTOB, BXOIAIIMX B €ro cocTaB. CucremMarn3amus 1 00001IeH1E
3HAHMI 110 TeEME
14 ||AnkeHBI: TOMOJIOTHUECKUH Psijt, oO1Iast popmyra, HOMEHKIIATYpA, 1
9JIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNL. CTpyKTypHast
U IIHC-TPAHC-U30MEPHS AJTKEHOB
15 | ®usnyeckue U XMMHUYECKHE CBOICTBA ajkeHOB. [IpaBuio 1
MapkoBHHKOBA
‘16 ||C1'IOCO6BI MOJIyYeHUS U IPUMEHEHUE AIIKEHOB ‘ H H H H
17 |[[IpaxkTtuueckas padota Ne 1 mo teme "[lonydyenue sTuineHa u 1
U3y4EHUE ero CBOMCTB"
18 |[Pemenue pacu€THBIX 3a/1a4 Ha ONpeeTIeHUE MOJIEKYISIPHOM 1
(bOopMyJTBI OPraHMYECKOTO BEIIECTBA
19 ||AnkaaueHsI: cONpsKEHHBIE, N30IMPOBaHHBIC, KYMYJIHPOBAHHEIE. 1
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHHUS
‘20 ”XI/IMI/I‘I@CKI/IG CBOMCTBA COMPSIKEHHBIX JTUECHOB H H H H H ‘
‘21 ||CHOCO6I>I MOJIY4EHUS U IPUMEHEHUE AJIKaJUEHOB H H H H H ‘
22 ||AJKUHBI: TOMOJIOTHYECKHIA psijl, o0mmas popMyia, HOMEHKIATypa,
9JIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (PU3NYECKHe
CBOMCTBA
‘23 ”XI/IMI/I‘JCCKI/IG CBOIICTBa aJIKNHOB H 1 H H H H ‘
‘24 ”Ka‘{eCTBCHHBIe peakLuuy Ha TPOMHYIO CBS3b H 1 H H H H ‘
‘25 ||Cn0c0651 MOJIyYEHUS U IPUMEHEHHUE AJTIKUHOB H 1 H H H H ‘
‘26 ||PeHIeHHe 3aa4: pacuY€Thl MO0 YPAaBHEHUIO XUMHUYECKON PEeaKIInu H 1 H H H H ‘
‘27 ||CI/ICTeMaTI/I3aIII/I${ 1 00001I[eHNEe 3HAHUH IO TEME H 1 H H H H ‘




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasopatenbHbIe
padoTHI padoThI peCypCrI
28 ||ApeHbl: TOMOJIOTHYECKUM psifl, oOmias ¢hopmysia, HOMEHKIATypa. 1
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT OeH30J1a 1
TOJYOJa, UX (U3NIEeCKue CBOWCTBA
‘29 ”XI/IMI/I‘IGCKI/IG CBOIICTBa ape€HOB: peaKlUU 3aMELICHUS H H H H H
30 |[XuMuyeckue CBOWCTBA apEHOB: PEAKLIUHU MPUCOSAUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3011a
‘31 ||OCO6CHHOCTI/I XUMUYECKUX CBOMCTB CTHUPOJIA H H H H H
32 |[PemeHne pacy€THBIX 3a/1a4 HA OMPEeNICHIE MOJICKYISIPHOM
(GOpMyIIBI OPraHUYECKOTO BEIIECTBA
‘33 ||C1'IOCO6BI MOJIyYeHUS! U IPUMEHEHUE apEHOB H H H H H
‘34 ||F SHeTHYECKas CBSI3b MEXK/y Pa3IMYHBIMU KJIACCAMHU YTIIEBOIOPOIOB H H H H H
35 |[Pacu€Thl Mo ypaBHEHUSAM XUMHUYECKUX peakuuii. CucremMarn3anus u
00o011eHue 3HaHUH 110 TeMe
‘36 ||HpHp0):[HI>H7I ra3. [lonyTHble HEQTSHbBIE ra3bl H 1 H H H H
‘37 ||KaMeHHL>1171 yroJib ¥ MPOAYKTHI €r0 nepepaboTKu H H H H H
38 |[Hedtp u criocoOs! €€ mepepadboTku. [Ipumenenue mpoayKToB
nepepaboTku HeQTH
‘39 ||F €HEeTHYecKas CBA3b MEX/y Pa3JIMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB H H H H H
40 |[anoreHonpou3BOHbIE YTIEBOAOPOIOB: AIEKTPOHHOE CTPOEHHUE;
pEaKIMK 3aMeIIeHUs TaloreHa
41 ||deficTBHe 1IeTI04Yel Ha raJloreHnpon3BoIHbIE. B3anmoaencTBue 1
JUTATIOTCHAIKAHOB C MATHUEM M ITHKOM
42 ||Cuctemarn3anms 1 0000IIeHUE 3HAHUH 110 pa3Ieiny 1
"Vranesonopoast"
‘43 ”KOHTpOJ'IBHaSI pabota o Teme "YraeBogoposs" H 1 H 1 H H H




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIC
padoTHI padoThI peCypCrI
44 |TIpenenbHbIEC OJTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUH PsijI, 001Iast 1
dopmya, cTpoeHue MOJIEKYII, H30MEpHs, HOMEHKIIATypa,
Kiaccugukanus, Gpunyeckre cBoicTBa
‘45 ”XI/IMI/I‘IGCKI/IG CBOWCTBA MPEIEITBHBIX OJTHOATOMHBIX CIIUPTOB H H H H H
‘46 ||CHOCO6I>I NOJIy4EHHUS ¥ IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB H H H H H
47 |IIpoctbie 3¢upbl: HOMEHKIATYPa U H30MEPHUs, 0OCOOCHHOCTH
(GU3UUECKUX U XUMUYECKUX CBOMCTB
48 |MHOrOaTOMHBIE CIIUPTHI: STHIICHTIMKOIb U TIIMIEPUH, UX 1
bu3nueckue U XMMUYECKHE CBOWCTBA
‘49 ||C1'IOCO6BI HOJIy4EHHUsl ¥ IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB H H H H H
50 || DeHon: cTpoeHHE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA. TOKCUYHOCTD 1
denona
‘51 ”XI/IMI/I‘ICCKI/IG CBOMcTBa (peHoa H H H H H
‘52 ||C1'IOCO6BI NOJIy4eHHUs U IpUMEHeHue (eHona H H H H H
53 |[IIpaktuueckas padbota Ne 2. Pemienne skciepMMeHTaJIbHBIX 3a/1a4 110 1
Tteme "CrnupTel U (peHobI"
‘54 ”CI/ICTeMaTI/ISaLII/ISI ¥ 0000I11[eHIE 3HAHUH 110 TEME H H H H H
55 ||[Anbpaerusibl ¥ KETOHBI: AJIEKTPOHHOE CTPOEHUE KapOOHUILHOM 1
IpYMIbl; TOMOJIOTUYECKUE PAJIbl, 0011ast popMyiia, H30MepuUs U
HOMEHKJIaTypa
56 ||Adbaeruabl U KETOHBI: (PU3NYECKUE CBOMCTBA; PEAKIIHH 1
IPUCOCTUHECHUS
57 |[Peakuuu OKMCICHHS U KQUE€CTBEHHBIE PEAKIIUU aJIbJAECTHIOB U 1
KETOHOB
‘58 ||C1'IOCO6I>I MOJTYYCHUS aJTbJIETH/IOB U KETOHOB H 1 H H H H




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIC
padoTHI padoThI peCypCrI
59 ||OxHOOCHOBHBIC MpeEIbHbIC KAPOOHOBBIC KUCIOTHI, 0COOCHHOCTH 1
CTPOCHUS UX MOJIEKYI
60 |[M3omepus 1 HOMEHKIATypa KapOOHOBBIX KHUCIIOT, UX (PU3HYECKUE 1
CBOMCTBA
61 |[XuMudeckue CBOWCTBA MPENEIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX 1
KUCJIOT
62 ||OcobeHHOCTH CBOMCTB MypaBbUHOM KUCIOTH. MHOrOoOpasue 1
KapOOHOBBIX KHCIIOT
63 ||OcobeHHOCTH CBOMCTB: HEMPEACTbHBIX U ApOMATHUECKUX 1
KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBureny BICHIMX KapOOHOBBIX KHCIOT
‘64 ||HOH5{TI/Ie O IMIPOM3BOJIHBIX KApOOHOBBIX KUCIOT H 1 H H H H
‘65 ||C1'IOCO6BI HOJY4YEHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT H H H H H
66 ||CioxxHBIE 2(UPHI: TOMOJIOTHYECKUH psif, o01ast hopmyra, H30Mepus
U HOMEHKJIaTypa
‘67 ||CDI/I3I/I‘ICCKI/Ie ¥ XUMHUYECKHUE CBOICTBA H(HPOB H H H H H
68 |[PemieHue pacy€THBIX 3a/1a4: [0 YPaBHEHHIO XUMHUECKON pPeaklny,
Ha ONpeAeTICHHE MOJIEKYISIPHOU (hOPMYIIBI OPraHUIECKOTO BEUIECTBA
69 |[IIpaktuueckas pabota Ne 3. Pemienue skciepuMeHTalIbHBIX 3a1a4 o || 1 1
teme "Kap6oHoBbie kucnoTbl. CioxHbIe dPUpbI"
‘70 ||}KHpLI: CTpoeHue, (pru3nuecKre u XUMUYECKHe CBOWCTBA (THIPOIIH3) H H H H H
71 ||OcoGeHHOCTH CBOMCTB KHUPOB, COACPIKAITUX OCTATKH HETPEIETHHBIX
KUPHBIX KHCIOT. JKUpBI B IpUpoJIe
72 |[Mpu1a KaK COJIH BBICIINX KapOOHOBBIX KHCIIOT, HX MOFOIIIEEe 1
neiictue. [lonstue o cuHTeTHUecKUX Moomux cpeacrsax (CMC)




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIC
padoTHI padoThI peCypCrI
73 |'eHeTnyeckas CBsA3b YIIIEBOAOPOAOB M KHCIOPOJCOAEPIKAILINX 1
OpPTraHUYECKUX BEIIECTB
‘74 ||PacqéTLI 110 YPaBHEHUSM XMMUYECKUX peaKIii “ “ H “ H
‘75 ”CI/ICTeMaTI/ISaLII/I}I 1 00001IeHIE 3HAHUI 110 TeMe H H H H H
76 ||O6mas xapakTepuCTHKa YIIIEBOAOB U KIaCCHU(HUKAIUS YIIIEBOOB
(MOHO-, 1M~ ¥ MOJMCAXaPU/IbI)
‘77 ||M0Hocaxap1/m51: ¢du3nueckre CBOMCTBA U HAXOXKACHUE B IPUPOJIE H H H H H
78 |[IIpumeHeHue III0KO03bI, €€ 3HAaUE€HHUE B KHU3HEIEATEIbHOCTH 1
Oopranusma
79 ||ducaxapuubl: caxapo3a, MaJIbT03a U JlakTo3a. Haxoxkenue B 1
IpUPOJIE U MPUMEHEHHUE TUCaxapuioB
80 ||[Tommcaxapuapl: CTpOSHUE MAKPOMOJIEKYII, (PU3HUECKUE U 1
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE
‘81 ||HOH5{TI/Ie 00 MCKYCCTBEHHBIX BOJIOKHAX H 1 H H H H
82 |[PemieHue pacdeTHBIX 3a/1a4 Ha OIpe/esieHHe O BbIXo/1a mpoaykra || 1
pEaKIK OT TEOPETUIECKHA BO3MOKHOTO
‘83 ”CI/ICTeMaTI/ISaLII/ISI 1 000011IeHe 3HAHUH 110 pa3feny H H H H H
84 |[KonTtponbHas pabota no teme "Kucnoponaconepxariue 1 1
OpraHUYecKHue coequHeHus"
85 ||AmuHBL: KiaccuduKanums, CTpoeHHE MOJIeKyJ, o0mias Gopmyia, 1
U30MEepHsl, HOMEHKJIaTypa U (pu3nuecKue cBoiicTa
‘86 ”XI/IMI/I‘—I@CKI/IG CBOICTBA aU(paTHYECKIX aMHHOB H H H H H
87 ||AHWIMH: CTpOCHUE aHWIINHA, OCOOCHHOCTH XHMHUECKUX CBOMCTB
aHUJIMHA
‘88 ||Cn0c0651 NOJy4YEHUs U IPUMEHEHNe anu(paTHIecKuX aMUHOB H 1 H H H H




Ne Tema ypoxka KonunyecTBo yacos ‘ Hara || DnexTpoHHbBIE IU(DPOBBIC
n/n Beero|| Kontposbusie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIC
padoTHI padoThI peCypCrI
89 ||AMUHOKHCIIOTHI: HOMEHKIIATypa U u3oMepus, (hu3udeckue cBorcTna. || 1
OTnenbHbIE TPEICTABUTENN (L-AMUHOKHUCIIOT
90 | XuMuyeckue cBOWCTBa aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE 1
aMHHOKUCIOT. CHHTE3 M THIPOJIN3 MENTH/IOB
‘91 ||EeJ1KH KaK MPUPOTHBIE TIOJIMMEPHI; CTPYKTYPHI OCIIKOB H 1 H H H H
‘92 ”XI/IMI/I‘IGCKI/IG cBoiicTBa 0€nKOB H 1 H H H H
93 ||A3oTcoaepxallye rerepouuKInyeckue coequHenus. Hykinennonsie 1
KHCJIOTBI: COCTaB, CTPOCHUE B OMOJIOrHYecKas pojib
94 |Ilpaktuueckas padota Ne 4. Penienne sKCiepuMEeHTANIBHBIX 3aa4 1o || 1 1
Teme "A30TcoaepKaliue OpraHun4eckKue CoeTuHEHus"
95 |[[IpaxTuueckas pabota Ne 5. Pemienue skcriepuMeHTaNbHBIX 3aad o || 1 1
TeMe "Pacro3HaBaHue OpraHM4YeCKUX COeTUHEHUN"
96 |[KoHTponbHas paboTa 1o Teme "A3oTcoepxKaliue OpraHuyecKue 1 1
coenuHeHus"
97 ||OcHOBHBIE TOHATHS XHMUU BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH 1 1
METO/Ibl UX CUHTE3a —II0JIMMEepU3aliis U MOJIMKOH IeHCAlUs
‘98 ”HJ‘IaCTMaCCH. YTunuzanus 1 nepepadoTka IiacTuKa H 1 H H H H
‘99 ||3J1aCT0MepH: HATYpaJbHBIN CHHTETHYECKHE Kayuyku. Pe3nHa H 1 H H H H
100 ||BoiokHa: HaTypaibHbIE, UCKYCCTBEHHBIE, CHHTETHIECKHE. 1
[Tomumeps! criennanbHOTO Ha3HAYECHUS
101 |[TpaxTrueckas padota Ne 6. Perienue skciepuMeHTaNbHbIX 3aau o || 1 1
TeMe "Pacro3HaBaHue I1acTMAacC U BOJIOKOH"
102 ||O6061meHre u crucTeMaTu3alrs H3Y4eHHOTO MaTepraa o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COETUHEHUS "
|OBILEE KOJIMYECTBO YACOR I10 [TPOT'PAMME | 102 | 3 [ 6 |







