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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOOUMYIO ISt
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMmme 1o XuWMHM Ha3Hau€HUE MpeaMeTa «XUMHUS» MOJydaeT
HOJPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMBIE MPOTPaMMOM 10
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJis;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
OMpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENbHBIX TOCTHXKEHHH OOydarommxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIST W3Y4YEHUs B paMKaxX OTACNbHBIX mpoduiei, mpexycMaTpruBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, TPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  OOydYaromerocs IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COJAEp:KaHUsl y4eOHOro mpeaMera
«Xumus» OCTaéTcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIOLICH,
KOTOpas JOJHKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIYyOJNEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aiuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUs B paMKaX W3y4YEHUS CIEHHAIbHBIX €CTECTBEHHO-HAYUYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSAX CPEIHETO MPOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA paclIMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKU OOYYarOIUXCs, BHIOPABIIMX ONpeaeaEéHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IMPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUH palMOHANU3allii y4eOHOro Tpyla U
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnu moaxoaoB K 0TOOpY M CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKass XHMHS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKOM CBS3UM U 3aKOHOMEPHOCTSX
POTEKaHUS PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUAX O CTPOEHUU aTomMa. XHMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaxX U NEKTPOJIM3E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOT0o poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3NYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAs Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJBIINI yAENbHBIN BeCc OyleT UMETh OpraHudeckas
xumuss. B 3TOM  cimydae  mpenocTaBiseTCsl  BOBMOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCJIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreuyeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecreyeHnu palroHAIbHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y 00yJarOIIIIXCSI OCO3HAaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yrayOJIeHWe  TPEJACTaBICHWA O  HAyYHBIX  METOJaX  IO3HAHWMS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LENOCTHOM CHCTEMBl CpEIHEro oOuiero o0pa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLEeCCY TBOpPUECTBA B O0JaCTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U O0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI MU3YUCHUSI XUMHH Ha YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOKHOCTM aTroMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3H.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COCAWMHEHUW. MOJNEeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpHBIA 3P PeKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKAIMS OPTraHUYeCKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB NPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMyuyeHUs: U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaIUECHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrne CBOWCTBA AJIKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomartudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIMH NPHCOCAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIONMIEM [EHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lomumepuszamnus cruposna. CriocoObl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TePMUYECKUN, KATATUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHHs] TaJllofTeHa Ha TUAPOKCOTPYNIYy, HUTPOrPyINIy, [HAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHBIX KiIaccoB (oOecrBeUMBaHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kojuiekuuamu «HedpTte» u «Yromby», ¢
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omosormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHUYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthbl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06blI osryueHust U npuMeHeHue gperomna. GenonpopmaabaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alubJeru/ioB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I OJTy4eHuUsl U IPUMEHEHUE ANIbAETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psia, oOwmwas Gopmyna, HU30OMEPHS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COACPIKAIIUX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuael). MoHocaxapuIbl: TJIIOKO3a, (pYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIK0JI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJerubl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneiicTeue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUIecKue ¥ apoOMaTHYECKHE; TEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHS.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHWiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs TMOJMUKOHJECHCAUHW, O0pa3oBaHUWE TMENTUIHON CBSI3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCIUHEHUN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacThka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEUICHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOrO COEIUMHEHUsI Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JO0JIM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUWA, TaK W TOHSITUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKEHUE,



dorocuHTE3, IbBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOYYaIOIIMMHUCS POCCHUMCKON TPaKJAHCKOW HMJIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIPEACIICHUIO; HATHINE MOTHBAIIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHHUSA TMpeaMeTa «XUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TMPAKTHYCCKOW EATCIHLHOCTH
OOy4JaroIIMXcs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JEATEILHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEIILHOH UM TPAKTHYCCKON JIESITEIbHOCTH
oOyyJarommxcsi B MpoIEecce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JACSATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W IO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HaMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPUOTUHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAydYHOMY HACIICIUIO
OTE€YE€CTBCHHON XMMUH;



YBOXEHHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MNPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPYa YYEHBIX U MPAKTUKOB;

WHTEpeCca M MO3HABATEJIBHBIX MOTHBOB B MOJYYEHUU WU MOCIEAYIOLIEM
aHalm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOrO OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHUMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOodeccuil pa3IudyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOTr0 BOCIIMTAHUSA:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJEC KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIIBHOTO IMPUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH 3KOJIOTUYECKOMN HAaINpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUSl CHeUUPUKA XHMHUHM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHUuH MpodJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOMN
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B pEHICHUU TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HayuyHbIX (DAaKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 IOJYyUYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOyUaIOIUXCS
MEXIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeNU(PHKYy METOIO0B TO3HAHUSA,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeUCTBUS (ITO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBEIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIAYKTUBHbBIC, JCIyKTUBHBIC, I10
aHaJIOTWH), BBIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyecKas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — MPH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;

(GbopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHHUS W  TPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOUCKY METOJIOB PpELICHUS TNPAKTUYECKUX 3a/4ad, MPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBbIE MOCOOus,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpEeICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HENPOTHUBOPEUHBOCTD;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [T  BBINOJHEHHS yYEeOHBIX 3a7ad
OIIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IUYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH padoTe C
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTI/IBHl)Ie YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHHZ

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TTPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3aluy yueOHOro NpoeKTa, U GopMyIUpOBaATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eCTBHSA:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOpUTM JCUCTBUN TpHU
BBINIOJIHEHUH YYEOHBIX W HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ dexTuBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMUHU Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
[0 OCBOEHHIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHMHM B Pa3IUYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B



IIPOrpaMMe II0 XUMHH TNPEAMETHBIE PE3YIbTAaThl IPEACTABICHBI [0 TroAam
W3Y4YCHHS.

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBO 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3/IaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIbTYpHI
YellOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAaHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
obonouka aroma, S-, P-, d-aTOMHBIC OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, T'OMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOIbI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHbIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3axkoH J[. M. MenneneeBa, Teopus CTpOEHHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TP XUMUYECKHUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUsI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHHI; MpPeICTaBICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLUi, TEPMOJMHAMMYECKHUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexTri, opueHTanTs! | u Il pona);
(baKTOJOrMYEeCKUe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
IPOM3BOICTBA (HA MpUMEpEe MPOU3BOICTBA METaHOJIa, epepadoTKu HehTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSITHIM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;



c(OpPMUPOBAHHOCTH YMEHHIA:

WCITOJI30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJICTHBIX) (POPMYIT OPraHUIECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  TMOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOIO OallaHca 3TUX peaKlHil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3rOTaBJIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHUHAJJICKHOCTh M3YyUEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS /I OTIEIbHBIX
IpECTaBUTENICH OPraHNYECKUX BEIIECTB (ITUJICH, alleTHIICH, TOMYOJ, TIHUIEPHH,
ATUJICHTJIMKOMb, (EHOJ, (QopMalbACTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT X COCTaBa U CTPOCHHSI,

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
AJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIJIEBOIOPOIHOTO
Ceipbsi (HedTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboOTKH;

c(hOpMHPOBAHHOCTh BIAJEHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJICTUPOBAHUM, IKCTIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€U — I M3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMUA W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTe€pUaIbHOTO €JIMHCTBA MHPA,
UCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS M0 OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBCHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh, YMEHHH: TIPOBOJIUTH PACUETHI 10 XUMHUYCCKUM
dbopMyIamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIIUN C WUCIOJIB30BaHUEM (DU3HUECKHIX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMUYECKON
(GbopMyJIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHUs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCJEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JIJIS1 PUHATHS TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XMMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOAOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lady 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pe3yibTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIECHUBATH X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOJHOM CpPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;



OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBaTh I1EJIECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATh II€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  IIpakTudeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
51 [IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, 5
' LAKJIOAJKAHbI
59 HenpenenbHble yriieBOgOPOIbl: aJIKEHBI, 14 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApomaTHiecKue yriaeBoaopo/ bl (apeHbl) 8
54 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
' nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. Oenon 11 1
KapOoHusbHble COeTUHEHUS: allbIETU/IBI U
3.2 P A A 21 1

keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC




a¢upsl. XKupbr
3.3 YrineBoabl 9

Wroro no pazueny 41

Pasnen 4. A3oTcoaeprkaiye opranudeckue coeMHeHUus1

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 12
Hroro no pazgeny 12

Pa3zaea S. BeicokoMoieKyIsipHbIe COeINHEHUS

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCTMHEHUS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




ITOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYeHUE OPraHUYECKON
XHUMUH, TIPEICTABIICHHE O MHOTO00Opa3uu
OPTraHMYECKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

04.09

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiiepoja
(oCHOBHOE M BO30YXKJIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aToOMa yriiepoaa

06.09

XUMHUECKas CBS3b B OPraHUYECKUX
coeTMHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I

[IpencraBnenue o kKIacCUPUKALNA U
cucrematnueckas Homenkinarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

06.09

11.09

13.09

13.09

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

18.09




10

Cucremarusanys 1 0000IeHNE 3HAHUI 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKAaHOB

20.09

20.09

25.09

11

12

13

HaxoxaeHnne ajkaHoB B IpupoJie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa u U30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHUX CBOMCTB, CITIOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
omnpezeNeHue MOJIEKYIIpHON (HOpMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
IIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTH3anusI U 0000IeHNE
3HAHUH 110 TEME

27.09

27.09

02.10

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

04.10

15

PuznyecKkue 1 XMUMUYECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

04.10




CniocoOblI MosTy4eHus U IpUMeHEHUe

16 09.10
AJIKEHOB
[TpakTrueckas padora Ne 1 mo Teme

17 "ITonmyueHue >TUICHA ¥ U3yYEHHUE €TI0 11.10
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHUE MOJIEKYIIIPHON (POPMYJIBI 11.10
OpPraHHYECKOro BEIIecTBa
AJKagueHbl: CONpsKEHHDIE,

19 M30JIMPOBAHHBIC, KyMYJIMPOBAHHBIC. 16.10
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
XUMUYECKUE CBOWCTBA COMPSKEHHBIX

20 18.10
JTMEHOB

91 CriocoObI nostyueHus ¥ IpUMEHEHNe 18.10
aIKaJINEeHOB
AJIKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

99 dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U 2310
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
¢du3nueckre CBOUCTBA

23 XUMHYECKHE CBONCTBA aJIKMHOB 25.10

24 KauecTBeHHbIC peakIiuy Ha TPOHHYIO CBSI3b 25.10

o5 CrniocoOblI MostydeHus U IpuMeHEeHue 08.11
AITKHHOB

26 Pemenue 3a1a4: pacy€Thl 10 ypaBHEHUIO 08.11
XUMHUYECKON PEeaKIuu
CucreMmarusanys 1 0000IeHNe 3HAHUI 110

27 13.11
TeEME

28 ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas 15.11




dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBa

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

29 15.11
3aMeIleHHs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 IIPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOIOB 20.11
Oenzona
Oco0eHHOCTH XMMHUYECKHUX CBOWMCTB

31 22.11
CTUpPOJIa
Pemenue pacy€rHbix 3a1a4 Ha

32 OTIpeIeIeHNE MOJICKYIIIPHON (POPMYJIBI 22.11
OpPraHMYECKOI0 BEIIEeCTBA
CniocoOslI oTydeHus U IpUMeHEHUe

33 v P 27.11
apeHoB

34 I'eneTndeckas CBSI3b MEXKIY Pa3IUYHBIMU 29 11
KJIaccaM# YTJIeBOJIOPOIOB '
Pacuérel no ypaBHEHUAM XUMUYECKHX

35 peakiuii. Cucremaruzaius u 00001IeHEe 29.11
3HAHUU 1O TeME
IIpupoanslii ra3. Ilonyraeie HedTIHBIE

36 PHp . ¢ 04.12
rasbl
KameHHbIi yroias ¥ IpOIyKThI €T0

37 06.12
nepepadoTKu
Hedts 1 ctocobs! e€ mepepaboTKu.

38 [TpuMeHeHne TPOTYKTOB TIepepadOTKH 06.12

He(TH




39

40

I'eneTnueckas cBA3b MECXKAY pa3IndHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/ISBOI{HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIIUN
3aMCIICHHUA IraJIoOTCHa

11.12

13.12

41

JleiicTBue 1ienouei Ha
rajoreHnpoun3BoHbe. B3anmonaeicrteue
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

13.12

42

43

44

45

CucreMmaru3zanus 1 00001IeHe 3HAHUH 110
pazzeny "YrieBonopost”

KoHTposbHas pabora 1o Teme
"VYraeBogopobr"

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psij1, oOmiast popmyra,
CTpOEHHE MOJIEKYT, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XUMUYECKUE CBOMCTBA MPEAETbHBIX
OZHOATOMHBIX CIIUPTOB

18.12

20.12

20.12

25.12

46

47

48

CrniocoObl 1osty4eHus U NpUMeHEeHne
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIATYpa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaToMHEIE CIIUPTLI: 3TUJICHTIIMKOJIb U

TIIALEPUH, UX PU3UYECKIE U XUMHUECKUE
CBOMCTBA

27.12

27.12

10.01

49

CrniocoOblI MoTy4eHus U IpUMeHEeHue

10.01




MHOI'OAaTOMHBIX CIIMPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 . 15.01
cBoiicTBa. TOKCMYHOCTH (peHoa

51 XuMHUECKue CBOIMCTBaA (heHoIa 17.01
CriocoObl nostyyeHus 1 NpUMEHEHNE

52 " P 17.01
denona
[IpakTuyeckas pabora Ne 2. Pemenue

53 OKCHEPUMEHTAIBHBIX 3aJ1a4 I10 TEME 22.01
"CrnupTtsl U eHoIbI"
Cucremaru3zanus u 0000IIeHUE 3HAHUH 110

54 24.01
TeMe
AJblIeruipl ¥ KETOHbI: 3JIEKTPOHHOE

55 CTpOEHUE KapOOHUIBHOM IPyTIIIbI; 24,01
TrOMOJIOTHUECKHUE psifbl, 00mIast popmyina, '
MU30MEepHs 1 HOMEHKJIaTypa
Anblierupl ¥ KeTOHbI: (GU3UUECKUe

56 . ¢ 29.01
CBOWCTBA; peaKkIK MPUCOECTUHEHUS
Peakninu okuciieHus 1 KayeCTBEHHBIE

57 31.01
PEaKIH abJETUI0B U KETOHOB
Crioco0bI MostyueHus aabAeruI0B U

58 A 31.01
KETOHOB
OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOEHUS UX 05.02
MOJIEKYJ

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX 07.02
KHCJIOT, UX (PM3WYECKHE CBOWCTBA '
XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX

61 07.02

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KUCIOTHI. MHOT00Opa3ue kapOOHOBBIX
KHCIIOT

OCco0CHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BoICIIMX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

12.02

14.02

14.02

65

CriocoObI mosrydeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

19.02

66

67

68

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras popmyia, ©30MEpHs U
HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOWCTBA
3¢upoB

Pemienue pacu€THbIX 3a/1a4: 10 YpaBHEHUIO

XUMHYECKON PEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTraHUYECKOTO
BELIECTBA

21.02

21.02

26.02

69

[TpakTuueckast padborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME

"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupst"”

28.02

70

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

Oco0eHHOCTH CBOUCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeTbHBIX

28.02

04.03




YKUPHBIX KUCTOT. XKupsl B mpupoje

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AeicTaue. [lonsaTue o

72 06.03
CUHTETHUYECKUX MOIOIIUX CPEJICTBAX
(CMCO)
I'enernueckas CBsI3b YIiIeBOJIOPOJIOB U

73 KHCIIOPOJICOICPIKAITUX OPTaHNIECKUX 06.03
BEIICCTB
Pacu€tel 0 ypaBHEHUSIM XUMHUYECKUX

74 o 11.03
peaximii
CucremaTtu3zaius U 0000IIeHHE 3HAHUN IO

75 13.03
TemMe
OO0m1as XxapakKTepUCTUKA YTJIEBOIOB U

76 KJlaccU(UKaIus yrieBogoB (MOHO-, IU- U 13.03
MOJIMCaXapHUIbl)
MoHocaxapuapl: GU3NIECKUe CBOMCTBA U

77 pHAEL (b 18.03
HaXOXXJCHHUE B TIPUPOJIC
[TpuMeHeHue TII0K03bl, €€ 3HaUEeHUE B

78 20.03
KHU3HEIeATEIIbHOCTH OpraHu3mMa
Jucaxapunabl: caxaposa, MaJlbTo3a U

79 nakrTo3a. Haxoxxnenue B npupoae u 20.03
MPUMEHEHUE JUCAXapHIoB
[Tonurcaxapuapl: CTpOEHHE MaKPOMOJIEKYT,

80 bu3HYecKre U XUMUYECKUE CBOMCTBA, 01.04
MPUMEHEHUE

81 [TonsiTrie 006 NCKYCCTBEHHBIX BOJIOKHAX 03.04
Pemenue pacdeTHbIX 3a1a4 Ha

82 P 03.04

OMpCACIICHUC JOJIM BbIXOAA MMPOAYKTA




83

pP€aKkiuu OT TCOPETHIYECKHN BO3MOXKHOI'O

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

paszzneny

08.04

84

85

86

KonTtponsHast pabora o Teme
"Kucnopoacoaepxaniie opraHu4eckue
coeMHeHus"

AMUHBL: KIacCUPUKAIHSI, CTPOCHUE
MoOJIeKyJI, oOmiast hopmyiia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJII/Iq)aTI/I‘IeCKI/IX
AdMHHOB

10.04

10.04

15.04

87

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH

XUMHUYECKHX CBOMCTB aHUJIMHA

17.04

88

89

90

CriocoObI nostyueHus 1 IpUMEHEHNe
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 NECNITUA0B

17.04

22.04

24.04

91

benku kak npupoHbIie TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

24.04

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepKaIne reTeporuKINIeCKHe
coenuHeHUs. HyKIemHOBbBIE KUCTOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKas POJIb

29.04

06.05




94

95

96

97

[TpakTuueckas padora Ne 4. Pemenne
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

KoHTposbHas pabora 1o Teme
"A30TcoAepKallie OPraHuYEeCKUe
coenuHeHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alnA U
MNOJIMKOHACHCAIIUA

08.05

08.05

13.05

15.05

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

15.05

99

100

101

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKUEC KaydyKH. Pe3nna

BomnoxkHna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

[TpakTuueckast paborta Ne 6. Pemenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

20.05

20.05

22.05

102

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepHasa 1o TeMe
"BricOKOMONIEKYSApHBIE COETUHEHUS"

22.05




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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