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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B yciaoBUAX —AudepeHIIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHalbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTU II€NieH, COAEpIKaHUS,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOMTOMYSIBIISIIOTCSICIIE AYFOIITUEBBITTOTHAEMbICTIPOTPAMMONTTIOXUMUU (D
YHKIIAH:

e THPOPMAIIMOHHO-METO/IMYECKAsI, peau3aiusl KOTOpoW  obecrneynBaeT
MOJIyYeHHE TPEJICTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTreruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OPraHU3aLMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBAET ONpeeeHHE:
NPUHLWIOB CTPYKTYPUPOBAHUS U  MOCIEAOBATEIbHOCTA H3y4YECHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX HM  KAYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YUCHUST XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 12T IPUMEPHOE pacrpe/ieieHre yueOHOro BpEMEHHU, pEKOMEHIyeMOTo s
U3YYEHUS OTNETBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIUIO 1IEJIeH U 3a]1a4 U3y4YEeHHsI IIpeIMeTa Ha
yIrIyONnEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEeNsThCsl B COOTBETCTBUM C HANpaBJICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYyOJNEHHOTO U3YyYEHMsI HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toil cBs3M wu3yueHue mnpeameTa «XUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUsAX MPOoPECCHOHATBHOTO 00pa3oBanus. Hapsamy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIUIYOJIEHHOTO H3yYEHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusgax 0a30BOro M yriryOoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAamMuKH. M3ydeHue mnepuogmyeckoro 3akoHa u llepmoanueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BOIPOCcaM 00 3JEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOMOJIHEHHH K OoOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae akKIeHT OyneT cielaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIY>)KAT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelnienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECHeuyeHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOJIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHAaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mnX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

« popMupoBaHUE y 00yyaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX HJIEM U TPOOJEM COBPEMEHHOW XUMUU, IJisi OOBACHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JIE€ATEIHOCTH YEJIOBEKa, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIIECTB;

e yIUIyOJIEHUE MPECTABICHUN O HAYYHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATENbHOCTH U TOBCETHEBHOM KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1ETU U 3a]]a41, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TMpoIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX U TMPUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBaHue MHPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYabHBIX U TBOPYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpPAa30BaHMIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BaAHMUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUYECKOMN AeSATECIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUH, IPEACTABICHUE O MHOTOOOpa3HK OpraHUUYE€CKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIepoJia: OCHOBHOE M BO30YKJIEHHOE COCTOSIHUSA. BajeHTHbIE BO3MOKHOCTH aToMa
yriaepoja. XMMHUYECKasl CBA3b B OPraHUYECKHX COEAUMHEHUSX. THUlbl rMOpUIM3allMM aTOMHBIX OpOMUTalIel yriiepoja.
Mexanu3zMbl 00pa30BaHUs KOBAJEHTHOW CBsI3U (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). THIbI MepeKpbIBAHUS aTOMHBIX
opburaney, 6- u n-cBa3u. OauHapHas, ABOWHAA U TpolHas cBs3b. CIOCOOBI pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U ANeKTpopue.

Teopust cTpoeHus opranmyeckux coeauHeHnii A.M. bytnepoBa W COBpEMEHHBIE NPEICTABICHUS O CTPYKTYypeE
MOJIEKYJl. 3HAUYEHHE TEOPUH CTPOEHUS OPraHUYECKUX COCIUHEHUU. MONEKYJsIpHbIE MW CTPYKTYpHbIE (HOPMYIIbI.
CrpykTypHble (OpMYyJbl pa3IMYHBIX BHJOB: pa3BEpHyTas, COKpauli€éHHas, ckeneTHas. M3omepus. Buubl uzomepumu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3()P(PEKThl B MOJEKYyJaX OPraHUYECKUX COCAMHEHUN (MHAYKTUBHBIN U
MEe30MEepHBIN 3PP eKThI).

[IpencraBnenne o kiaccupukauuu opraHuyeckux BemiectB. [loHsTne o ¢QyHKUMOHANBHOW rpymme. ['omomorus.
['omonorndeckue psaasl. CucreMaTudeckas HOMeHkIaTypa opranndeckux coenunenuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS
OTZEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTi W Kiaccu(UKalMg OpraHudeckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEaKIMH B
OPraHUYECKON XUMUU.

DKCneprUMEHTaIbHbIE METObl U3YUYE€HHsI BEUIECTB U MX MPEBpAIICHUI: 03HAKOMIJICHHE C 00pa3liaMi OpPraHUYeCKUX
BEILECTB U MaTepuajaMy Ha UX OCHOBE, OTBITHI MO MPEBPANICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIABJICHHE,
oOyTaMBaHUE U FTOPEHHE), KOHCTPYHPOBAHHE MOEIIEH MOJIEKYJl OPTaHUYECKUX BEIIECTB.

YrieBoaopoasl.



Anxanel. ['oMomoruyeckuit psin ankaHoB, oOmas ¢GopMylia, HOMEHKIATypa M H30MEpHUs. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AlIKaHOB, SP -THOPHIM3AIMS aTOMHBIX OpOHTaneil yrieposaa, o-cBsi3b. Pusmdeckue
CBOMCTBA aJIKaHOB.

XHAMHMYECKHE CBOWMCTBA AJIKAHOB: PEAKIMM 3aMELICHUS, N30MEPHU3aLUH, JTETUIPUPOBAHNS, HUKIN3ALUH, [THPOJIN3a,
KpeKHHra, ropenus. lIpencrasieHne o MEXaHU3ME PEAKLUN PAIUKAIBHOTO 3aMELICHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKIAaTypa U uzomepus. OCOOEHHOCTH CTPOCHHS M XMMHYECKUX CBOWCTB
ManbIX (LUMKJIONpONaH, HUKIO0yTaH) U OOBIYHBIX (LUKJIONEHTAaH, IUKJIOreKCaH) HUKI0aIKaHOB. CriocoObl MOMyuyeHus: u
IIPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['omosornueckuil psin aiakeHoB, obOmas (opmyna, HOMEHKIATypa. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTpOGHHE MOJICKYN aJIKEHOB, SP>-THOPHMIM3AIMs ATOMHBIX oOpOMTameil yriepoma, o- H m-cBsisH. CTPYKTypHAs H
reoMeTpuyeckas (Luc-TpaHc-) u3oMepuss. DPuU3MUECKHME CBOMCTBA QJIKEHOB. XUMHUYECKHE CBOMCTBA: pEAKLHH
IPUCOCINHEHNs, 3aMEIIECHUs B O-TOJOKEHHE IIpU JBOMHOW CBS3M, NOJHMMEpU3alMu | okucieHus. I[Ipasuiio
MapxoBHukoBa. KauecTBeHHbIE peakiui Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYyUYEHUS U IPUMEHEHHE aJIKEHOB.

Ankanuenbl. Knaccudukainus ankagueHOB (CONPSKEHHBIE, HW30JMPOBAHHBIE, KyMmyauposanuvle). OCOOEHHOCTH
3JIEKTPOHHOIO CTPOCHHSI U XMMHMUYECKHUX CBOWMCTB COMNPSIKEHHBIX NHEHOB, 1,2- u 1,4-ipucoenuuenue. llommmepusanms
CONPsHKEHHBIX TMEeHOB. CrocoObl OJIYyYeHHs U TIPUMEHEHHE aJIKaIMEHOB.

Anxunbl. ['omonormyeckuil psif ajnkWHOB, oOmas ¢GopMylia, HOMEHKIATypa M HU30MepUs. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alIKUHOB, SP-TUOpUIM3alls aTOMHBIX opOuTanel yriaepoaa. duznyeckue cBoilcTBa
AIKUHOB. XMMHYECKHE CBOWCTBA: PeaKUWU MPUCOCAUMHEHUS, TUMEpPU3aLUU M TpUMEpH3aluu, okucieHusd. KuciaoTtHbie
CBOMCTBa aJKMHOB, MMEIOIIMX KOHLEBYIO TpPOHHYIO CBA3b. KauecTBEHHbIE peaklMh Ha TPOWHYIO CBs3b. CHocoObI
NOJIYYEHUS] U IPUMEHEHHE AJIKMHOB.

ApomaTHdecKue YriaeBOJOPOAbl (apeHbl). ['OMONOTMYEeCKUi psii apeHOB, oOmIas QopMyria, HOMEHKIATypa u
u30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYyJbl OeH3ona. DuU3nyecKkue CBONCTBA AapEHOB.
XUMHUYECKHE CBOMCTBAa OEH30/a M €ro TOMOJIOTOB: PEakUUU 3aMelieHUs: B OEH30JbHOM KOJIbLIE W YIJIEBOJIOPOJHOM
paauKaie, peakuuu IPUCOEIMHEHUs, OKUCIEHHE romojoro OeH3ona. llpencraBneHne o0 OpUEHTHUPYIOIIEM JEHCTBUU
3aMecTuTeNel B OCH30JbHOM KOJIbIIE HA MPUMEPE ANKWIBHBIX PaJUKaloB, KApOOKCHIBHOM, TMIPOKCHIBLHON, aMUHO- U



HUTPOTPYIIIBI, aTOMOB TaJIoreHOB. OCOOEHHOCTH XUMHYECKHX CBOWCTB ctupoia. llomumepusanus ctupoina. CrocoOsl
MOJTyYeHUs] U MPUMEHEHHE apOMAaTUYECKUX YTICBOIOPOIOB.

[Tpuponusiii ra3. Ilomytabie HedTsanbie Ta3pl. HedTh u e€ mpoucxoxnenue. KaMeHHBIN yrojgb M MPOIYKTHI €ro
nepepadoTku. CrocoObl mnepepaboTku HedTU: TEpPeroHka, KPEeKUHr (TEePMUYECKHUM, KaTaluTUYECKUW), pUDOPMUHT,
nupodus. [IponykTel nepepaboTku HeDTH, X IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3INYHBIMU KJIACCaAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaIOTEHITPOM3BOIHBIX YTIEBOIOPOAOB. Peakiuu 3aMenieHus rajloreHa Ha THIPOKCOTPYIIY,
HUTPOTPYIIITY, IUAHOTPYIIY, aMUHOTpynmy. [leficTBHe Ha TalOTeHNPOM3BOJHBIE BOJHOTO M CIHPTOBOTO pacTBOpa
ménoun. B3zauMonelicTBUEe IUTralloreHalKaHOB ¢ MarHueM U IUHKOM. [IoHATHE 0 MEeTallIoOpraHMYeCKUX COEAMHEHUSX.
Hcnonp30BaHue rajJoreHIponu3BOAHBIX YTIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOABbl HW3YYCHHsI BEIIECTB M WX MPEeBpaIllCHU: Hu3yuyeHue (U3HUECKUX CBOICTB
yIIEBOJIOPOAOB (PacTBOPHUMOCTD), KAaYECTBEHHBIX PEAKIM YTJIEBOJAOPOJIOB pA3NUYHBIX KIAcCOB (0OeciBeUnBaHUE
OpOMHOW WM MOIHOW BOBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTUJIEHA C aMMHUAYHBIM PacTBOPOM
okcuya cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIJIEpOJia U BOAOPOJa B OPTAaHMYECCKUX BEIIECTBAX, MOJyUCHHE THIICHA
U M3y4eHUE ero CBOWCTB, O3HaKomiieHHE ¢ KoJulekiusamu «Hedte» m «Yromb», ¢ obpasmaMu miacTMacc, KaydyKoB H
PE3UHBI, MOJICTTUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB M TaJOTCHIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coenHeHus.

[TpenensHble OgHOATOMHBIE cIUPThI. CTpoeHue MoJIeKy: (Ha mpUMepe MeTaHoJa U 3TaHoJa). ['oMoIorudeckuit psz,
obmas Qopmyna, muzoMepus, HOMEHKIaTypa W kiaccudukanus. Du3ndeckue CBOMCTBA MPEAEIbHBIX OIHOATOMHBIX
cupTOB. BomopoaHbIe CBA3M MEXKIY MOJIEKYJIaMH CIIUPTOB. XUMHUECKHE CBOWCTBA: PEAKIINU 3aMEIICHHS, TETUIpaTalllH,
OKHUCJICHUS, B3aMMOJACHCTBHE C OpPraHMYECKMMHU W HEOPTaHWYECKMMHU KuciaoTaMu. KadecTBeHHas peakiusi Ha
OJIHOATOMHBIE crUPTHL. JleficTBHE 3TaHOJIa U METaHOJia Ha OpraHu3M yesnoBeka. CrocoObl MOSydyeHUs U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3omepusi. OCoOOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaroMHbI€ CIIUPTHI — STUJIICHTIINKOIb U TIUIepUH. OU3NYECKUe U XUMUYECKHE CBOMCTBA: pEeaKIMK 3aMEeIICHuS,
B3aMMOJIEUCTBUE C OPTaHUYECKUMH U HEOPTraHMYECKUMU KUCIOTaMH, KAUeCTBEHHAsl Peakiys Ha MHOTOATOMHbBIE CIIUPTHI.



[IpencraBienne o0 MeXaHU3ME peaklUuid HykJIeouibHOro 3amenieHus. JlelictBue Ha opranum3Mm uenoBeka. CrocoOsbl
MOJyYEHUS U TPUMEHEHHE MHOTOAQTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIMSHUE THAPOKCOTPYNNbl U O€H301bHOTO sapa. dusmyeckue cBOMCTBA
denomna. OcobeHHOCTU XUMUYECKUX CBOMCTB (eHona. KauectBennnie peakunu Ha perosn. TokcuuanocTs denona. Crnocoos
MOJIy4eHUs U puMeHeHue geHosa. OeHondopmanbaeruaHas cMoJa.

KapOoHWIbHBIE COEOUHEHUS — albJACTUAbl W KETOHBL. JJEKTPOHHOE CTPOEHUE KapOOHWUIIBHOM TIPYIIIBIL.
['oMonoruueckue psiapl ajlbJIETHAOB M KETOHOB, oOmias (opMyia, u3oMepus U HOMeHKiartypa. dusmueckue cBOKCTBA
aNnbAETHIOB U KETOHOB. XUMHUYECKHE CBOMCTBA albJIETUOB M KETOHOB: peakuuu mpucoeanHeHus. OKuciaeHue
aJIbJICTUIOB, KAYECTBEHHBIC PEAKIIMK HA ambAeru ibl. CriocoObI MOTyUYeHUs U TPUMEHEHUE aJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TpeNebHble KApOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOECHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omMepuss u HOMeHKJaTypa. PU3NUYECKHE CBOMCTBAa OJIHOOCHOBHBIX MNPEIEIbHBIX KapOOHOBBIX KHCIOT. BomoponHbie
CBSA3U MEXIYy MOJIEKYJaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA, PEaKLUs dTepUPUKALIIH,
peakuuu C Yy4dacTHEM YIVIEBOJAOPOJIHOro paaukaiga. OCOOEHHOCTHM CBOMCTB MypaBbHMHOW KHCIOTHL. Illonstue o
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3upax. MHorooOpasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB
HEMpeneNbHbIX W apOMaTHYE€CKMX KapOOHOBBIX KHCIOT, JAMKAPOOHOBBIX KHUCJIOT, THUIAPOKCHUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BbICHIMX KapOOHOBBIX KHUCJIOT: CT€APUHOBAs, MAJIbMUTHHOBAs, OJEUHOBAS, JIUHONE8As, JUHOLEHOBAS
KUCIIOThL. CIOCOOBI OJIyYEHHS M MPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnosxnblie 3¢upsl. ['oMonorudeckuit psasa, odmas dhopmysa, n3oMepusi 1 HoMeHKIaTypa. Ou3ndeckue U XUMHUIECKUE
CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIEJIOYHOU Cpee.

Kupel. Ctpoenue, ¢Gu3MUYeCKHMe U XUMHUYECKHE CBOMCTBA JKMPOB: THUIPOJM3 B KHUCJIOW W IICJIOYHOM Cpeje.
Oco0OEHHOCTH CBOMCTB KUPOB, COAECPKAIIMX OCTATKU HEMPEAEbHbBIX KUPHBIX KUCIOT. JKUphl B pUpoie.

MBpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

OO6mast xapakTepucTika yrieBoaoB. Knaccudukaius yrieBogaoB (MOHO-, AU- U TOJIMCaxapuabl). MoHOcaxapuibl:
TIII0K03a, (PpyKTO3a, ramakrosa, pudbo3a, Ae30kcuprudo3a. Ou3ndyeckue CBOMCTBA M HaXOXAeHUE B npupoje. GOoTOCHHTE3.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKLHN C YYaCTHEM CHUPTOBBIX U AJIbJACTUIHOW TPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE
opoxxenue. [IpuMeHeHue TII0KO3bI, €€ 3HaYEHUE B KU3HENIEATEIbHOCTH Oopranu3Ma. Jlucaxapuisl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccranaBimBaromuye 1 HEBOCCTAaHABIMBAIOIIKE Aucaxapuasl. ['naponns nucaxapunos. Haxoxaenue B npupone



u npumeHenue. Ilomucaxapuapl: Kpaxmall, TJIMKOT€H M Leuiroio3a. CTpOeHHEe MAaKpOMOJEKYJ KpaxMmaja, IJIMKOreHa H
LEeJUTI0103bl. DU3NYECKUE CBOWCTBA Kpaxmaia U LEUII0I03bl. XUMUYECKHE CBOMCTBA Kpaxmaia: TUAPOJIN3, Ka4eCTBEHHAs
peakiusi ¢ HOAOM. XUMHUYECKHE CBOMCTBA IIEJUIIONO3BI: THAPOIU3, MOJydeHue 3(upoB Ieirono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAIBHBIE METOIBI U3YUEHUS BEIIECTB U UX MPEBPALICHUN: PACTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB B BOJIE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKHMCIIEHHE ITWJIOBOTO CHUPTA B aIbACTHJ HA PACKAIEHHOM MEIHOU MPOBOJIOKE,
OKHUCJIEHUE H3THJIOBOTO CHOUPTA JUXPOMATOM Kajus (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), KaueCTBEHHbBIC
peakuuu Ha anpierunbl (¢ ruapokcunom auammuHcepeOpa(l) u ruapoxcumom wmeau(ll)), peakuus rauiepuHa c
ruapokcuom meau(ll), xumudeckue cBONCTBA pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJIEHCTBHUE PacTBOpPa TIIFOKO3BI C
ruapokcuiom meau(ll), B3aumoaeiicTBue kpaxmasua ¢ HOJOM, PEIlIeHNEe SKCIIEPUMEHTAIIBHBIX 33j1a4 10 TeMaM «CIUpThI U
(denonb», «KapOoHOBBIE KUCTOTBL. CIIOXKHBIE A3(PUPBD».

A3oTcoaepxaliye OpraHnvecKue CoeJUHEeHUs.

AMHHBI — OpraHMYecKue Mpous3BOAHBbICE ammHaka. Knaccudukaius amMuHOB: anudaTudyeckue M apoMaTUUYECKHE,
NepBUYHBIC, BTOPUYHBIE U TpeTudHble. CTpoeHHe MOJIeKyJ, o0mmas Gopmyina, u3oMepusi, HOMEHKIATypa U (pusnyeckue
CBOMCTBA. XHMMHYECKOE CBOMCTBAa alu(aTUYECKHMX AMHUHOB: OCHOBHBIE CBOMCTBA, QJIKWJIUPOBAHUE, B3aUMOCHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTOMN KACIOTON. CONM aJIKUIIaMMOHHSI.

AHUIVH — OpeACTaBUTEIb AMUHOB apoMaTH4eCcKoro psaa. CtpoeHue anuinvHa. BzauMHOE BIMSIHWE TPYIT aTOMOB B
MoJiekysie aHuiauHa. OCOOEHHOCTHM XMMHYECKUX CBOMCTB aHWiIMHA. KadecTBeHHBbIe peakimu Ha aHWIMH. CrocoOsbl
MOJIYYCHUS ¥ TIPUMEHEHHE anudaTnuecknx aMuHOB. [loryduenne anmimHaa nu3 HUTpoOEH3071a.

AmuHokuciotel. HoMenkiatypa u uzomepusi. OTHaelbHbIE NPEACTABUTENIN (-aMUHOKHWCIIOT: TJWLWH, aJaHUH.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COEAMHEHUH,
peakius TOJUKOHACHCAIIMKN, O00pa3oBaHWE TENTHIAHOW CBS3U. buonormdeckoe 3HaYeHHE aMHUHOKUCIOT. CHHTE3 u
TUIPOJIU3 HENTHUJIOB.

benku kak npupoaHbie oauMepsl. [lepBudHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OenKkoB. XUMUYECKHUE CBONCTBA
OEJIKOB: TUPOJIU3, JeHATypallks, KaueCTBEHHbIC PeaKlMy Ha OEJIKH.



DKCIepUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB M UX MPEBpPAICHUN: pacTBOpeHUE OENIKOB B BOJIE, JICHATYpalUs
OEJIKOB MpY HarpeBaHUH, IIBETHBIC PEAKITUU Ha OCIIKH, pelIeHNEe YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM « A30TCoAepIKaIie
OpraHnyecKue coequHeHus» u «Pacro3HaBaHrue OpraHM4eCKUX COEAUHEHUI.

BricokOMOJIEeKYJISIPHBbIE COeINHEHMUSI.

OCHOBHBIE MMOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJMMEPHU3ALINK, CPEHSs MOJEKyIsipHas macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie Martepuanbl. [lmactmacchl  (MONMMATUIICH, TOJUIPONUICH, MOJUBUHWIXJIOPUI, MOJUCTUPOIL,
MOJIMMETUIIMETAKPUIIAT, MOJTUKAPOOHATHI, MOTUATIIICHTepedTanaT). Y Tuiau3anus 1 rnepepadoTka miacTuka.

DnacToMephl: HaTypaJlbHBIA KaydyK, CHHTETUYECKHE Kaydyku (OyTaJlMeHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nHa.

Bosnokna: HatypaiabHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKUE
(KarmpoH U JaBcaH).

[Tonumepsl crnenuasbHOTO Ha3HaueHus (TedOH, KeBjiap, DJIEKTPONPOBOJSIINE TMOJUMEPHI, OMOpasIaraembie
MOJIUMEPHI ).

DKCIEepUMEHTATbHBIE METO/IbI M3YyUEHHS BEIIECTB M MX MPEBPAIICHUN: O3HAKOMIICHHE ¢ OoOpasliaMu MPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, KaydyKOB, PEILEHHE OJKCIEPUMEHTAIbHBIX 3ajad 1o Teme «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MojekyasipHOi (OpMYIIbl OPraHUYECKOTO0 COCIMHEHUS 10 MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHON (hOPMYJIBI OPTaHUYECKOTO COCIMHEHUS 10 Macce (00BEMY) TPOIYKTOB CrOpaHus,
M0 KOJIMYECTBY BeIlIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMHA W/WIIA MCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU
(bopMyIIBl OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB TMOJIYYCHHUS, OMPEIeIICHNUEe JOIU
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHble CBA3H.



Peannsanpss MEXNpPEIMETHBIX CBA3CH NPU HW3YYEHUM OPraHUYecKoM Xxumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHSATHW, TaK W TOHATHM, MPUHATBIX B OTACNIBHBIX IpPEAMETax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHS: SIBICHHE, HAYYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3,
KJaccuukanus, HaOIoAeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIENb, MOIECIUPOBAHUE.

dusuka: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEIO0, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, PU3NYECKHUE BEIIMYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHUS, MacCCa.

buonorust: kinerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOJIM3M, HACIEICTBEHHOCTb, AaBTOTPO(HBIA U
rerepoTpoHbI TUII NUTaHUs, OpoKeHHE, (POTOCHUHTE3, JbIXaHUE, OCJIKH, YTJIE€BOJIbl, KUPbI, HYKICHUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHTAHUSA, MOIOIIME CPEICTBA, MATEPHUAIBl W3
VICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 10 XUMHWHN HA VYIJIYBJIIEHHOM YPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHMU € CHUCTEMHO-IEITEIBHOCTHBIM TOJXOJAOM B CTPYKTYpe JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS
npeaMera «XUMHUS» Ha ypOBHE CpeaHero oOIero o0pa3oBaHMs BBIJCIEHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHHE
00YyYaIOIMMHUCI POCCUUCKOM TPaKIaHCKOM HACHTUYHOCTH; TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH H
CaMOOTIPEJICIICHHIO; HAIMYME MOTHBAIMUM K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCs PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TPaBWJIAMH W HOPMaMH TOBEJCHUS; HAIMYUE TMPABOCO3HAHMS, JKOJOTUYECKON KYIbTYPHI;
CIIOCOOHOCTh CTABUTD LIEJIM M CTPOUTD KU3HEHHBIC TIJIAHBHI.

JInyHOCTHBIE pPe3yIbTaThl OCBOCHHMS IMpeaMeTa «XUMUsS» OTpaxarT c(hOPMHUPOBAHHOCTh OMbITA TTO3HABATEILHOU U
MIPAKTUIECKOHN ACSITEIIBHOCTH 00YJArONINXCSI B TIPOIECCe Peasn3aiiii 00pa30BaTEIbHON NeATeTLHOCTH.



JInyHOCTHBIE pPe3yIabTaThl OCBOCHHUS MpeAMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OIbITa MO3HABATEIHHOU U
MPAKTUIECKON ACSITEIIBHOCTH OOYyYaroNIuXcsl B MPOIECCe pean3aliui 00pa30BaTeIbHON NEATEIHOCTH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS O0YYArOIIMMHKCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBaXKEHHUS K 3aKOHY U IMPABOTIOPSJIKY;

MPECTABIICHUS O COLMANIBHBIX HOpMaXxX U MpaBUiiaX MEKJIUYHOCTHBIX OTHOIIEHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3JIaHUM YYEOHBIX IMPOCKTOB, PEIICHUH YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIITOJIHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI JPYTUX IPH aHAW3€ Pa3IuIHBIX
BUJIOB YUCOHOM JIESATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHONIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaKCHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPHUU U MPAKTUYSCKOTO MPHIIOKESHUSI XMMHUH, OCO3HAHUSI TOTO, YTO
JaHHBIC HAYKH €CTh pPe3yJIbTaT JUIMTENIbHBIX HAOJIOJCHUH, KPOMOTIMBBLIX 3KCIEPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOTO
Tpya YYEHBIX U MPAKTUKOB;

WHTEpeca W IO3HABATEJIbHBIX MOTHBOB B MOJYYCHUHM M TMOCIEAYIONIEM aHaidu3e HHGPOpMaIlMh O NEepPeAOBBIX
JOCTHXKEHUSX COBPEMEHHOM OT€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMHU, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U MTPABOBBIX HOPM
U C y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEH 3JI0POBOTO M Oe30macHOro oOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;



COOJIO/IEHUsT TIpaBWJI OE€301acHOTO OOpaIieHWs C BeIecTBaMH B OBITY, TOBCEAHEBHOW >XW3HH, B TPYIOBOM
NEATEIIbHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPaBWJI HWHIUBHUAYaJbHOTO U KOJJIEKTUBHOIO O€30MAaCHOTO0 TOBEJICHHUS B CHUTYyallUsX,
YTPOKAIOIIMNX 340POBBIO U KU3HU JIIOAEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4Y€OHO-HCCJIEIOBATEIbCKONW JACSATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUUECKHUX 3aJlay COLMAIbHON HAMpaBJICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPAKTUUYECKOMY HM3Y4YEHHUIO Hpodeccuid pa3IMyHOro poja, B TOM YHCJIE HAa OCHOBE NPUMEHEHHS
MPEAMETHBIX 3HAaHUI M0 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAJIBHOW TpaeKTopuu oOpazoBaHus, Oyaymiedt mnpodeccun u
peanuzanuy COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00Pa3HOT0 OTHOMICHHS K MPUPOIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE
MIPUPOTHON U COLMAIIBHOU CPELBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJb30BAHUS JOCTHIKEHUNW XHMHUHU IS PEIICHUS BOIPOCOB PAIMOHAIBHOTO
MPUPOJIONIOIH30BAHUS;

AKTUBHOTO HEINPHUATUSA JEUCTBUHM, MPUHOCAIIMX BPEH OKPYXKAIOWIEH NPUPOAHON Cpele, YMEHUs MPOTHO3UPOBATH
HEOJIaronmpUsITHBIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANPUHIMACMBIX ACHCTBUHN U PEIOTBPAIATH UX;

HaJIMYUsl Pa3BUTOTO IKOJOTUUECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYpbl, OMbITA JIEITEIHBHOCTH AKOJOTHUECKOM
HaIlpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCSI MMHU B I03HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIBLHOW IPAKTHKE,
CIOCOOHOCTH ¥l YMEHHUS aKTUBHO MPOTUBOCTOSTH HICOJIOTHH XeMO()oOuH;



7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHUA CHEIU(PUKA XWMUU KaK HAyKH, OCO3HaHHMA €€ polii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBILUIEHHS], CO3/JaHUU LIEJIOCTHOTO MPEJCTaBICHUA OO0 OKPYXKAIOUIEM MHUpE KaK O €IMHCTBE MPUPOJbl M YEIOBEKa, B
NO3HAHUM NIPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIICHNH IPOOJIEM COXPAHEHHUS IPUPOIHOTO PABHOBECHS;

yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsI COBPEMEHHOM IUMBWIM3AIMU: B €€ TyMaHUCTHYECKOH
HaIPaBJIEHHOCTH U BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTEpUATILHOM KYJIBTYPHI, B PEIICHUH TI00ATBHBIX MPoOieM
YCTOMYMBOIO PAa3BUTHUSl UYEJIOBEUECTBA — CBIPHEBOM, HHEPreTUUYECKOM, MUIIEBOW M SKOJIOTMYECKOM Oe301acHOCTH, B
Pa3BUTUH MEAMILIMHBI, 00ECIIEYEHUH YCIIOBUHM YCIEIIHOIO TPYAAa U HKOJIOTHYECKH KOMQPOPTHOW KHU3HU KaXJIOTO 4jeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHUMAHMS CYIIHOCTH METOJAOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMble 3HAHUS Ui aHalIu3a U OOBSICHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE Hay4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIIEHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaIUX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX
3HAHUN MO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodeccnoHanbHOU NeATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI MPOTpaMMbl MO XMMHHM Ha YpOBHE CpelHero oOiiero oOpa3zoBaHus
BKJIFOYAIOT:

3HaYUMble Ui (POPMHUPOBAHUS MHUPOBO33pEHUS OOYUYaAIOMUXCS MEXKIUCIHUILUIMHAPHBIE —(MEXIpeIMETHBIC)
oOlLIeHaYYHbIE TIOHATHUS, OTPAKAIOLIUE LEJOCTHOCTh HAYyYHON KapTUHBI MUpa U CHEHM(PHUKY METONOB IO3HAHMI,



UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX (MaTepus, BEUIECTBO, SHEPIusd, SIBICHUE, MPOIECC, CUCTEMA, HAYYHBIA (DaKT,
MPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJlbHbIe y4deOHblE IEHCTBUA (MIO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJSTUBHBIE), 00ECIICUMBAIOIINE
(dopMupoBaHre (PyHKIIMOHATIBHOW IPaMOTHOCTH U COIIMAJIBHOM KOMITETEHIIUU 00YyYaroInXcs;

CIIOCOOHOCTh O0O0YYaroIMXCsl MCHOJIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS MU
yHHUBEpCaJbHbIC yueOHbIE IEUCTBUS B TO3HABATEIHHON U COIMATBHOMN MPAKTUKE.

MeranpenMeTHble  pe3yJdbTaThbl  OTPAKAIOT  OBJAJACHUE YHUBEPCAIbHBIMH  yYE€OHBIMU  I103HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JECHCTBUAMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh M aKTyaJU3UPOBaTh MIPoOIeMy, paccCMaTpruBaTh €€ BCECTOPOHHE;

ONpeAcisaTh 1€ JACATEIbHOCTH, 3ajJaBas MHapaMeTpbl M KPUTEPUM HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThl
JEeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS: BBIJEIATh XapaKTepHbIC IPU3HAKU MMOHSITHI
U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE MOHSTHUS NJiI1 OOBACHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS Ml KPUTEPHUH JUIS KJIaCCU(PUKAITUN BEIIECTB M XMMUYCCKUX PEaKITUii;

YCTaHABJIMBATh MPUUYNHHO-CJIECJICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTHUBHBIC, JCAYKTHUBHBIC, M0 AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (JOPMYIMPOBATH BHIBOBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOIIECCE TTO3HAHUS UCIIOJIb3yeMble B XUMUU CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, TPEoOpPa30BhIBAThH
MOJICTIbHBIE TIPEICTABJICHUS] — XMMHYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMUYeckas (opMyia, YPaBHCHHE XUMHUYECKOU
peakiuu — TpU PEIICHUH YYEeOHBIX IMO3HABATENIPHBIX M NPAKTUUYECKUX 3ajad, MPUMEHSATh Ha3BAaHHBIC MOJICJIbHbBIC
MpEeACTaBICHUS IS BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 6a3oBble HcCIaeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM;



dbopMynupoBaTh [EeTM W 33JaYd  UCCJIENOBAaHUS, UCIOJIB30BaTh IIOCTABIEHHBIE M  CaMOCTOSITENIBHO
chopmMyTupOBaHHBIC BOMPOCHI B KA4€CTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIs1 ()OPMHUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MIPaBUILHOCTH BBHICKA3bIBAEMBIX CY)KIICHHUIA;

BJIAJCTh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IJIAHUPOBAHUS M MPOBEICHUS  YYCHUYECKUX  IKCIIEPUMEHTOB,
COBEPILIEHCTBOBAThL YMEHMsI HaOJI0JaTh 3a XOJOM IIPOIECcca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yJbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIHLHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTUET O TIPOJIESITAHHON PadoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ady, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHWKAX WH(opMaruu (HayIHO-TIONMYJIsApHAs JIATepaTypa XHUMHUYECKOTO
coliepKaHusl, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa), aHamu3upoBaTh MHGOPMAIMIO PA3IHYHBIX BHUJIOB U (opM
MIPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSTh Pa3IUYHbIE METOJIbI MIPU MOKUCKE U 0TOOpe MH(POpMAIIKU, HEOOXOIUMOM ISl
BBITIOJTHCHUS YICOHBIX 3a7a4 ONPEIeIEHHOTO THIIA,;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA M Pa3IWYHBIX IMOMCKOBBIX
CHUCTEM,;

CaMOCTOATENILHO BBIOUPATh ONTHUMANIbHYIO (Dopmy mpenctaBieHuss uHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl,
TaOJMIIbI, PUCYHKH U IPYTHUE);

WCITOJIP30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA NpH paboTe C XUMHUYCSCKONH HHQPOpMAIUCH: MPUMEHSTH
MEXIpeaMeTHbIe ((PU3NUecKre U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, PopMyIibl, a00OpeBUATypbl, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATTIAJHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe AeHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0AC AHaJIora /M AUCKYCCHH, BBICKA3bIBATb UJICH,
q)OpMy.HI/IpOBaTB CBOHU IIPCIJIOKCHUA OTHOCUTCIIbHO BBIIIOJTHCHUA Hpe,ZIHO)f(eHHOﬁ 3aJda4u,

BBICTYIIaTh C NPE3CHTALMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHHUKAMU IMPH BBINOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKOH pabOThl MO MCCIIEeTOBAHUIO
CBOMCTB M3y4aeMbIX BEUIECTB, peasiu3alii yueOHOTO MPOEKTa, U (POPMYIUPOBATh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCIJIEJOBAaHUM IMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/IeHUSI U OOMEHA MHEHHUSMHU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIBHO TUIAHUPOBATh U OCYILECTBISATh CBOKO MIO3HABATEIBHYIO AEATEIBHOCTD, ONIPEAEIss €€ eI U 3a/1a4H,
KOHTPOJMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpEIjiaraeMblii alropuT™m ACHCTBUN MPU BBINOJHEHUU
y4eOHBIX U HCCIEAO0BATENIbCKUX 3aJad, BbIOMpaTh Hauboisiee 3(P(PEKTUBHBIA CIOCOO MX pPELIEHUs C Y4ETOM MOJyUEHHs
HOBBIX 3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ybTaThl OCBOCHHS MPOTpaMMbl M0 XMUMHUHU Ha YIIIyOJIEHHOM YPOBHE Ha YPOBHE CPEIAHEr0 OOIEro
00pa3oBaHMs BKIIOYAIOT crenuduyueckue ajig y4eOHOro mnpeaMera «XUMHUsD HAaydHbIe 3HAHUS, YMEHUS U CIOCOObI
JEUCTBUM 110 OCBOCHUIO, MHTEPIPETALNH U MPEOOPa30BaAHUIO 3HAHUH, BUABI E€ATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS
U MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUCOHBIX CUTYAIUSX, & TAKKE B PEabHBIX KU3HEHHBIX CUTYyaIUsX, CBSI3aHHBIX C
XuMHUEN. B mporpamMe 1o XxuMuu npeaIMeTHbIE PE3YJIbTAThI IPEACTABIEHBI IO TOIAM U3YUYCHHUS.

10 KJIACC
[IpeameTHBbIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:



c(hOpMHPOBAHHOCTH MIPEACTABICHHUI: O MECTE ¥ 3HAUCHUN OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyii B O0ECIIECUCHUH YCTOMYMBOIO PA3BUTHSI UEJIOBEUECTBA B PEIICHUU MPOOJEM 3KOJIOTUYECKOM, SHEPreTUUECKON U
MUIIEBON O€30MacHOCTH, B Pa3BUTUH MEIWIIMHBI, CO3/IaHWM HOBBIX MAaTEpPUATIOB, HOBBIX HCTOYHUKOB DHEPTHH, B
o0ecreueHnr parMoHaIbHOTO PUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MUPOBO33PEHUS M OOIIEH KyJIbTyphl YellOBeKa, a
TaK)Ke SKOJIOTUYECKU 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO M IPUPOIHOM CPElIE;

BIAJICHUE CHUCTEMOW XHMMHYECKUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE TIOHATHS — XWMHYCCKHM
JJIEMEHT, aToM, SAPO W DJICKTPOHHAs 0000YKa atoMma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, TUOPUAU3AIMS AaTOMHBIX OpOUTANIel, HOH, MOJIEKYJIa, BAJIEGHTHOCTD, AJIEKTPOOTPUIIATEIbHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasl CBsI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OOBEM, YIIIEPOAHBINA CKEJIEeT, (DYHKIIMOHAJbHAsS
rpynmna, pajaukai, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpaIEHHBIE, CKEJICTHBIC), HU30MEpPHUsl CTPYKTYpHas U
MPOCTPAHCTBEHHAs (TeoMeTpuueckas, ONTHUYECKas), H30MEpbl, TOMOJOTUYECKUH psJ, TOMOJOTH, YTIEBOJIOPOIbI,
KHCIIOPOJ- M  a30TCOJAEpXAIIUe OpraHUYEeCKUE COCAUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIUWHEHUS; TEOPUH, 3aKOHbI (mepuonuyeckuii 3akoH [[. U. MenneneeBa, Teopusi CTpOEHUs
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXpaHEHHUS W TPEBpPAICHUS
SHEPTUH TIPH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHH S3bIK XUMHH, MUPOBO33PCHUYECCKHE 3HAHMSI,
JeKalnue B OCHOBE MOHUMAHHS MPUYMHHOCTH M CHCTEMHOCTH XWMHUYECKHMX SIBJCHUM; TPEICTABICHUS O MEXaHM3Max
XUMUYECKUX PEaKINA, TEPMOAMHAMUICCKAX W KHHETHYCCKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUS, O B3aUMHOM BIIMSHUH
aTOMOB M TpYIIN aToOMOB B MoJieKyJdaxXx (MHIYKTUBHBIA W Me3oMepHbiii 3ddextr, opuentantoeil u Il pona);
(haKTOJIOTHYECKHE CBEICHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€3011aCHOM MCITOJIb30BAHUY BAKHEUIITUX OPTaHMYECKIX
BCIIECTB B OBITY U MPAKTHICCKOUN JCATEIHPHOCTH YeJIOBEKA, OOIIMX HAYYHBIX MPUHIIMITIAX XUMHUYECKOTO MPOU3BO/ICTBA (HA
npuMepe MPOU3BOJICTBA METaHOJIa, TepepadoTKU HEDTH);

chOpPMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC TMPU3HAKU TOHATUM, YCTAHABIMBATHUX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIOIINE MTOHSATHUS ITPU ONMMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHMUIA,

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCITOJIP30BaTh XWMHYECKYIO CHMBOJIUKY JIJII COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaIIEHHBIX U CKEJIETHBIX) POPMYII OpraHUYECKUX BEUIECTB;



COCTABJISITh YPAaBHEHHSI XMMHYECKUX PEAKIUH W PaCKphIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuil MOCPENCTBOM COCTAaBJICHMs JJIEKTPOHHOrO OajaHca JTHX pEeakluil, peakuuid HOHHOTO oOOMeHa IyTéM
COCTaBJICHUS X MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMIA;

U3rOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUIsl WIUTFOCTPALUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTpOCHHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATH MPUHAJICKHOCTh U3YYEHHBIX OPraHMUECKUX BEUIECTB M0 UX COCTaBY M
CTPOCHUIO K ONpPENEIEHHOMY KJAcCy/Tpyline COECOUHEHUH, 1aBaTh UM Ha3BaHUS MO CUCTEMATHYECKOW HOMEHKIIAType
(IUPAC) u mpuBOAWTH TPUBUAIBHBIC HAa3BaHUS JUIA OTICIBHBIX TPEACTABHUTENCH OPraHMYECKHX BEIISCTB (ITHUIICH,
alleTUJICH, TOJIyOJ, TJIMUEPHUH, 3TUJICHIJIMKOJb, (EeHOJ, (opMaibAerui, aueTalblerull, aleToOH, MypaBbUHAs KHUCIIOTA,
YKCYCHasl KHCIJIOTa, CTEapUHOBAs, OJICMHOBasA, MaJIbMUTUHOBAs KUCJIOTHI, [NIMLKH, aJlaHuH, MaJIbT03a, (PPyKTO3a, AHUIIUH,
JMBUHUJII, U30IPEH, XJIOPOINIPEH, CTUPOJI U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUS OMNPENEATh BHJI XUMUYECKON CBA3UM B OPraHMYECKUX COEAMHEHUSX (KOBaJEHTHas U
MOHHAas CBSI3b, G- U T-CBA3b, BOJOPOJIHAS CBSA3b);

c(OPMUPOBAHHOCTH YMEHHSI IPUMEHSATH MOJI0KEHUSI TEOPUH CTPOEHUS oprannyeckux BemectB A. M. bytneposa s
00BACHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA THUIIUYHBIX
NpeACTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEILIECTB: aJKaHOB, HUKIOAIKAHOB, AJIKEHOB, aJKaJUEHOB, AJIKUHOB,
apoOMaTHUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AlIbJETU0B, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX M CIOKHBIX 3(UPOB,
XKHUPOB, HUITPOCOEAMHEHUN U aMHUHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, M- U MOJMCAXapHJIOB), WITIOCTPUPOBATH
IEHETHUYECKYI0 CBSI3b MEXJAY HUMHU YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PpEAKIUH C MCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJ;

c()OPMUPOBAHHOCTh YMEHHS TMOATBEP)KIaTh HA KOHKPETHBIX MpHMeEpax XapakTep 3aBHUCUMOCTH DPEAKIIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT KPaTHOCTHU M THUIIA KOBAJEHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB U IPYIIT aTOMOB B MOJIEKYJaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIE€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI €ro nepepadboTKU U MPaKTUYECKOE NPUMEHEHUE IPOAYKTOB IepepaboTKy;



c(OpPMUPOBAHHOCTh BJAJICHUS CHUCTEMON 3HAHHM O E€CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HaOJIOJCHUH,
U3MEPEHHUH, MOJICTTUPOBAHUH, SKCTIEPUMEHTE (PEaTbHOM U MBICIICHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSITHOCHOBHBIC OIEpAIMH MBICIUTEIBHON NEATEIbHOCTH — aHAIM3 U CHUHTES3,
CpaBHEHME, OOO0OIIEHUE, CHUCTEMATU3allUIO, BBISBICHHE INPUYUHHO-CICIACTBEHHBIX CBSI3€H — JJI1 U3YyYEHUs CBOMCTB
BELIECTB U XMMUUYECKUX PEaKIINA;

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aUMOCBSI3b XUMHYECKHX 3HAHUN C TMOHATHUSAMH M MPEICTaBICHUSIMHU
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0oJiee OCO3HAHHOTO MOHUMAHMs CYIIHOCTH MAaTepHabHOTO EIUHCTBA
MHUpA, HCIOJB30BATh CUCTEMHBIE 3HAHUS IO OPraHMYECKOW XUMHUHM Ji1 OOBSICHEHHS M NPOTHO3UPOBAHMS SIBJICHHIM,
UMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c()OPMUPOBAHHOCTh YMEHUM: MPOBOJUTh PACUEThl IO XUMUUYECKUM (POpMYJIaM U YPAaBHEHMSIM XUMHUYECKUX PEAKIIHIl
C UCTONB30BaHUEM (U3UUYECKUX BEIUYUH (Macca, 00BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMUUYECKON (DOPMYIIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHusl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHUN: TPOTHO3UPOBATH, AHAIM3UPOBATH W OLEHMBATb C TO3ULHUI HKOJIOTUYECKOM
0€30MacHOCTH TIOCTEACTBUA OBITOBOW M TIPOW3BOACTBEHHOW EATEIHHOCTH 4YEIIOBEKa, CBS3aHHOW C TepepaboTKoit
BEIIIECTB, UCIOIb30BATHIIONYUYECHHBIC 3HAHUS ISl MIPUHSITHS TPAMOTHBIX PEIICHUH MPOoOJeM B CHUTYyallUsX, CBSI3aHHBIX C
XUMHEH;

c(OPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO TUIAHUPOBATh U IPOBOJAUTH XUMUYECKUI IKCIIEPUMEHT (TIOJIy4eHUE U
U3y4YE€HHE CBOMCTB OpPraHMYECKHUX BEIIECTB, KAYECTBEHHbIE pPEaKUUU YIJIEBOJAOPOJOB pPAa3jIMYHBIX KJIACCOB H
KHUCTIOPOJICOIEPKAIINX OPTAaHMYECKUX BEIIECTB, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 Paclo3HABAHUIO OPTaHUYECKUX
BEILIECTB) C COOJIOJEHMEM TMpaBuil O€30MaCHOr0 OOpalleHHus C BellecTBaMH W J1a0OPAaTOPHBIM 00OpYIOBAHUEM,
(dopMynupoBaTh 1eNIb UCCIEAOBAHUS, MPEICTABIATh B Pa3IMYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATb UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COONIIOIaTh TpaBWjIa IKOJOTUYECKU I11eJeco00pa3HOro TMOBENEHUs B OBITY M TPYAOBOH IEATEIBHOCTH B IIENAX
COXPAHEHHUs CBOETO 3710POBbsl, OKPYKAIOLIEH NPUPOJHON CPpebl U JOCTHKEHUSI €€ YCTONUUBOIO Pa3BUTHS;



OCO3HaBaTh OMMACHOCTb TOKCHYCCKOI'O ﬂCﬁCTBHH Ha JKHBBIC OPIaHU3MbI OHpeI[CJ'IéHHBIX OpPraHN4YCCKHUX BCIICCTB,

rnoHuMasi cmeich nokaszarens [IJIK;

AHaJIM3UPOBATH HCHCCOO6pa3HOCTB IMPUMCHCHUS OPTraHUMYCCKUX BCHICCTB B IMPOMBINIJICHHOCTH U B 6I)ITy C TOYKH

3pCHUA COOTHOUMICHUA PHUCK-IIOJIb34a,

C()OPMUPOBAHHOCTh YMEHUM: OCYLIECTBIJIATH LIEJICHANPABICHHBIA MMOUCK XMMHUYECKOW HMH(OPMALUK B Pa3IMYHbBIX
UCTOYHMKAX (HayyHas W Yy4yeOHO-HAy4yHas JWTEparypa, CpeacTBa MaccoBod uHpopMainuu, MHTEpHET u apyrue),
KPUTUYECKHA aHAIU3UPOBaTh XUMHUYECKYI0 HWH(poOpManuio, mnepepadaThiBaTh €€ W HCIOJIb30BATh B COOTBETCTBUHU C

MOCTABJICHHON y4ueOHOM 3a1aueil.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KouanuectBouacos JJ1eKTpO
HHBbIE
(unpos
Ne Kontp IIpakr )
| HaumeHnoBaHuepa3ie/ioB U TEMIIPOTPAMMBI OJILHBI ~ HMYECKH
n/n Beero o0pa3oB
epabor = epador
aTeJIbHbI
bl bl
epecypc
bl
Pa3nes 1.Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMHH
1.1 [Ipeamer opranndeckoit xumuu. Teopus CTpoeHus: oprannyeckux coennHenuit A. M. byrneposa 8
Hroronopazneny 8
Paspnen 2.Yriesoaopoanbl
2.1 [IpenenbHBIEYTIEBOIOPOABI — AJIKAHBI, IIMKJIOAIKAHbI 5
2.2 HenpenenbHble yraeBoqopoabl: aJKeHbl, aIKaAUEHBI, aTKHHBI 14 1
2.3 ApOoMaTHYECKUEYTIIEBOJOPOIbI (APEHBI) 8
24 [IpupoHbIE HICTOYHUKH YTIJIEBOIOPOIOB U MX IepepadboTKa




2.5 ["anoreHnpon3BOIHBIEYTIIEBOJOPOAOB 4
Hroromnopazaeny 35
Pa3nen 3.KucsiopoacoaepxanueopranuyeckuecoeMHeHUs
3.1 Cruptel. denon 11 ‘
39 KapOoHubHBIE COSTUHEHMS: allbJIeTU/IbI U KeTOHBI. KapOoHOBEIE KUCIOTHI. CI0XKHBIC Y(UPEI. 21
' Kupel
3.3 ‘ YrieBoabt 9 ‘
Hroronopazneny 41
Pa3nen 4.A30Tcoaep:KkaineopraHnyecKuecoeIuHeHnst
41 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 12
Uroronopazneny 12
Pa3nen S.BeicokoMoJIeKy I pHbIECOeIMHEHUSA
5.1 ‘ BBICOKOMOJIEKYIIIPHBIECOE TMHEHNS 6
Uroronopazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosmn4yecTBoyacoB JJIeKTPOH
K Hble
OHT
Ne Ipakr  /[lara Hudpossi
e 0JIb
Temaypoka P HyecKku  U3Y4YeH e
n/n Bcero HbIE
epador  Ms Oo0pa3zoBa
pabo
bl TeJIbHbIE
ThI
pecypcsl
1 [Ipenmer u 3HaUEHNE OPraHUYECKON XUMHUH, IPEACTABICHUE O MHOT000pa3uu 1
OPraHUYECKUX COCTUHEHUIN
) DIEKTPOHHOE CTPOEHHUE aToMa yriiepoa (OCHOBHOE U BO30YXIEHHOE 1
cocTosiHuS ). BaneHTHRIEBO3MOKHOCTHATOMAYTIIEPOAA
3 XUMHUECKas CBsI3b B OPraHMUECKUX COEAMHEHUAX. MexaHU3Mbl 00pa30BaHUs 1
KOBQJIEHTHOH CBSI3H, CLIOCOOBI Pa3phiBa CBsA3EH
4 Teopus cTpoeHUs OpraHu4ecKux coequHeHnid A. M. bytiieposa 1
5 Buas! nzomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE Y3 PEKTHI B 1
MOJIEKYJIaX OPTaHUYECKUX COEAMHEHNN
5 [IpencraBnenue o knaccudukanuu u cucteMatuueckas Homenkiatypa (IUPAC) 1
OpPraHMYECKUX BEILECTB
Knaccudukamnms peakiuii B OpraHudecKoi XUMUH
Cucremaru3zaiys 1 0000IIeHHE 3HAHUH 110 TeMe
9 AJKaHbI: TOMOJIOTHYECKHUH psijl, o0mas popmysa, HOMEHKIATypa U U30MepHs, 1
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT
10 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA AJIKAHOB
11 Haxoxnenue ankanoB B nmpupoe. CriocoObl MOyYeHUS U TPUMEHEHUE AIKAaHOB 1
12 Huknoankansl: o0mas Gpopmyiia, HOMEHKIIATYpa U H30MEpHsl, 0COOEHHOCTH




CTPOCHUA U XUMUUICCKHUX CBOfICTB, CII0COOBI MOJIY4YCHHA U IPUMCHCHUC

Pemenne pacu€THbIX 3a7a4 Ha OMPEJIEICHUE MOJIEKYIISIPHON (OpMYJIbI

13 OpPTraHUYeCKOTO BEUIECTBA 10 MAaCCOBBIM JIOJISIM aTOMOB SJIEMEHTOB, BXOJISIINX B 1
ero cocraB. CucremaTu3zanus 1 0000IIeHUE3HAHUHTIOTEME
AJIKEeHbI: TOMOJIOTHYECKUH PsiJl, 001as popmyiia, HOMEHKIIATYpPa, SJIEKTPOHHOE

14 U IPOCTPAHCTBEHHOE CTPOeHUE MOJIeKyl. CTpYKTypHas U LUC-TPaHC- 1
U30MEPHSIAIKEHOB

15 dusnueckue U XMMU4YecKue CBoCTBa ajnkeHoB. IIpaBuinoMapkoBHIKOBa 1

16 Crioco0bI mosrydeHus 1 IPUMEHEHHE aJIKEHOB 1

17 [IpaxkTuueckas padora Ne 1 o teme "IlonydyeHue 3TuneHa U U3y4eHHUE €ro 1
CBOMCTB"

18 Pemnrenne pacu€THbBIX 3a1a4 HA ONPEIEICHNE MOJICKYIISIPHON (POPMYITBI 1
OpraHMYECKOI0 BEIIECTBA

19 AnkanueHsl: CONpsLKEHHbBIE, U30JIMPOBAaHHBIE, KyMYIHpoBaHHbIe. OCOOEHHOCTH 1
3JIEKTPOHHOTO CTPOEHUS

20 XVMMHYECKNECBONCTBACONPSKEHHBIX TUEHOB 1

21 CrniocoOblI nostydeHus U NpUMEHEHUE allkaIueHOB 1

99 AJIKMHBI: TOMOJIOTHYECKHUH psiJl, 001as popmyiia, HOMEHKIIATYpa, SIEKTPOHHOE 1
U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, (hu3nyecKkue CBOicTBa

23 XVMMHUYECKNECBOMCTBAAIKMHOB 1

24 KauecTBeHHBIE peaKkIIMy Ha TPOHHYIO CBS3b 1

25 CrniocoObl MostydeHus U IpUMeHEHUE alIKUHOB 1

26 Pemienue 3a1a4: pacy€Thl 0 ypaBHEHUIO XUMUUECKOM peakiuu 1

27 Cucremarusanus 1 0000IIIeHNE 3HAHUHN 110 TEME 1
ApeHBI: TOMOJIOTHYECKUH psifl, 0011as hopMyia, HOMEHKIATypa. DIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ O€H30J1a ¥ TOJyoJIa, uX (pu3nyeckue 1

CBOMCTBA




29 XMMHYECKUE CBOWCTBA aPEHOB: PEAKIUYU 3aMEIIECHUS 1

30 XUMHUYECKHE CBOICTBA apEHOB: PEaKIMK IPUCOCTUHEHNS, OKUCIICHUE 1
rOMOJIOroB OeH30I1a

31 Oco0EHHOCTUXUMHUYECKIX CBOMCTBCTHPOIIA 1

32 Pemenune pacuéTHbBIX 3a7a4 HA ONPEIETICHNE MOJICKYIIIPHON (hOPMYIIbI 1
OpPraHUYecKOro BeUlecTBa

33 CrniocoObI Moy4eHus U IpUMEHEHHE apeHOB 1

34 I'enernueckas CBsI3b MEKAY Pa3IMUHBIMU KJIACCAMH YTIIEBOIOPOIOB

35 Pacuérel o ypaBHEeHUAM XMMUYECKUX peakiuidl. Cuctematu3zanus u o0o01eHue 1
3HaHUH 10 TEME

36 [Ipupoansiii ra3. [lonytHbie HeDTAHBIE a3kl 1

37 KamenHblI#1 yroib 1 NpoIyKThl €ro nepepadboTku 1

38 Hedtb 1 ciocoOrl e€ nepepadotku. [IpuMeHneHnenpoaykToBnepepaboTKuHePpTH 1

39 I'enernueckas cBSA3b MEXKAY PA3IUYHBIMU KJIACCAMH YIJIEBOIOPOIOB 1

40 [NanoreHonpoun3BoIHBIE YTIEBOJOPO/IOB: IEKTPOHHOE CTPOCHUE; PEaKIUH 1
3aMeIIeHus rajoreHa

41 JlericTBue mienoydei Ha TaJIOreHNpPOU3BOAHbIE. B3auMoaericTeue 1
JUTAIOTEHAIIKAHOB C MAarHUEM M IUHKOM

42 Cucremaru3zanus 1 00001IeHue 3HaHu# 1o pasaeny "YrieBonopos!"

43 KonTtponbHas padora no teme "YrieBo1opos!"
[IpenenpHBIE OTHOATOMHBIE CITUPTHI: TOMOJIOTHYECKUN Psifl, o01Ias ¢hopmya,

44 CTpOEHHE MOJIEKYJI, U30MEPHs, HOMEHKJIaTypa, Kiaccupukanus, punieckue 1
CBOMCTBA

45 XUMHUYECKUE CBOICTBA MPEJETbHBIX OJIHOATOMHBIX CIIUPTOB

46 CrniocoOblI MosTy4eHus U MPUMEHEHNE OJTHOATOMHBIX CIIMPTOB 1

47 [IpocTeie 3¢pupbl: HOMEHKIIATYpa U H30MEpHs, 0COOEHHOCTH (PU3UUYECKHUX U 1

XUMHUYECKUX CBOUCTB




MHoroaroMHbIe CIHUPTHI: STUJICHTJIMKOJIb U TIIMICPHUH, UX (1)I/I3I/I‘-I€CKI/IC n

48 - 1
XMMHUYECKHE CBOMCTBA

49 CriocoObI nostydeHust 1 IpUMEHEHHE MHOTOaTOMHBIX CITUPTOB 1

50 ®DeHoII: CTPOCHUE MOJIEKYITbI, (PU3NYECKHUE CBOKCTBA. TOKCHUYHOCTh(EHOIA 1

ol XuMudeckuecBoicTBadeHoma 1

52 CrniocoObI oTydeHust ¥ mpuMeHeHue GheHona 1

53 [Ipaktrueckas padota Ne 2. PerieHue sKCriepuMeHTAIBHBIX 33/1a4 110 TEME 1
"Crupthl 1 eHOTBI"

54 Cucremarusanus 1 0000IIIeHIE 3HAHUHN 110 TEME 1

55 ANbIIETUIB M KETOHBI: 3JICKTPOHHOE CTPOCHHUE KapOOHMIIBHOM TPYIIIHI; 1
TOMOJIOTHYECKHUE psfbl, 0011ast hopMysia, 130Mepusi 1 HOMEHKJIATypa

56 ANbIIEeTUIb M KETOHBI: (PH3UYECKUE CBOMCTBA; PEaKIIMH PUCOCTUHECHUS 1

57 Peakuuu OKHCIEHUS U KaYeCTBEHHBIE PEaKIUH aJIb/IeTHI0B U KETOHOB

58 CrocoObl ToTy4eHUs albJACTHIOB U KETOHOB

59 OHOOCHOBHBIE ITpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI, 0OCOOEHHOCTH CTPOEHUS UX 1
MOJIEKYJ

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, HX (PH3MUECKUE CBOMCTBA 1

61 XUMHUECKUE CBONCTBA MPEENbHBIX OJHOOCHOBHBIX KapPOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOMCTB MypaBbHHON KUCIOTHI. MHOr0OOpa3ue kapOOHOBBIX 1
KHCJIOT
Oco0OeHHOCTH CBOICTB: HETIPEAETBHBIX U ApOMATUYECKUX KapOOHOBBIX,

63 TMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX KHCIIOT. 1
[IpencraBUTEMMBBICITNXKAPOOHOBBIXKHACIOT

64 [TonsaTue o Mpou3BOIHBIX KAPOOHOBBIX KUCIIOT

65 CrniocoOblI nosydeHus U npuMeHeHne KapOOHOBBIX KHCIIOT 1

66 CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P, 0011as popmyna, u3omMepus u 1

HOMEHKJIaTypa




67

Du3nYecKue 1 XUMUIECKIE CBONCTBA 3PUpoB

Pemennie pacu€THbIX 3a7a4: O YPaBHEHUIO XUMUYECKON PEeaKIu, Ha

08 OTIpeieIeHUE MOJIEKYIIIPHON (POPMYIIbI OPTraHUYECKOTO BEIIECTBA

69 [TpakTrueckas padota Ne 3. PenieHue sKCriepuMeHTAIBHBIX 33]1a4 110 TEME
"Kap6oHnoBsie kucioThl. CiokHbIedGUPHI"

70 XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE CBOWCTBA (THIIPOIIN3)

71 Oco0eHHOCTH CBOICTB JKUPOB, COJIEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKupbl B Ipupoe

79 MpbUa Kak CoJIM BBICIINX KapOOHOBBIX KHCIIOT, X MotoIee Aciicteue. [lorsTre
0 CHHTeTHYecKHnX Mowmux cpeactsax (CMC)

73 ['enernueckas cBsA3b YIiI€BOJAOPOJOB U KMCIOPOICOAEPHKALIUX OPraHUYECKUX
BEIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKLIUN

75 CucremaTtuzanusi 1 0000IIeHNE 3HAHU 110 TeMe

76 OO11ast XapakTepUCTHKA YTIEBOJIOB U KJIacCU(pHUKAIMS YTIEBOAOB (MOHO-, TU- U
MOJIMCaXapHUIbl)

77 MoHocaxapuabl: pU3MUECKUE CBOICTBA U HAXOXKIEHUE B IPUPO/IE

78 [Ipumenenue rit0Ko3bl, €€ 3HaUCHNUE B KU3HEAESITEIbHOCTH OpraHu3Ma

79 Jlucaxapunpl: caxaposa, MaJIbT03a U JlakTo3a. Haxoxxienue B npupoje u
IIPUMEHEHHE AUCAXapUI0B

80 [Tonucaxapuasl: CTpo€HUE MAKPOMOJIEKY, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHNE

81 [ToHATHEOONCKYCCTBEHHBIXBOJIOKHAX

82 Pemenne pacueTHbIX 3aa4 Ha ONpeeTIeHUE I0JIM BbIX0/a MPOIYKTa peaKuu
OT TEOPETUYECKH BO3MOYXKHOTO

83 CuctemaTtuzanusi 1 0000IIeHNE 3HAHUH 110 Pa3aery

84 KonTponpHas padora no Teme "Kucnopoaconepkaiiue OpraHndeckue




coenmuHeHus"

AMUHBI: K1accuduKanys, CTpoeHue MOJIeKyJ, o01as Gpopmyna, nsoMepus,

8 HOMEHKJIaTypa 1 (pU3U4YecKre CBOWCTBA

86 XHUMHYECKUECBONCTBAaATN (DAaTHUIECKUXaMITHOB

87 AHWIIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XUMHYECKUX CBOMCTB aHWJIMHA

88 CriocoObI oTydeHus U IpUMEHEHNE anr(paTHISCKUX aMUHOB

89 AMUHOKHCIIOTBI: HOMEHKIJIATypa U U30MepHsl, (PU3UYECKHe CBOWCTRA.
OTaenpHBIEIPEACTaBUTENH O-AMUHOKHUCIIOT

90 XYMHYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE
aMUHOKHUCIIOT. CUHTE3 U THAPOIU3NEITHIIOB

91 benku kak mpupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB

92 XUMHUYECKNECBOUCTBAOCITKOB

93 A3oTconeprkaliie reTepouKInIecKue coequHenus. HykaenHoBbIe KUCIOTBI:
COCTaB, CTPOCHHE U OMOJIOTHUYECKas pOJIb

94 [IpakTuueckas pabora Ne 4. Pemienue skciepuMeHTaIbHBIX 3a]1a4 [0 TEMeE
"A3oTcoeprKale OpraHnyecKue coequHeHus"

95 [IpakTuueckas paGora Ne 5. PerieHue skcriepuMeHTalIbHbIX 337a4 110 TeMe
"Pacmio3HaBaHue OpraHUYeCcKUX COeAMHEHUI"

96 KonTtponbHast pabota o Teme "A30TcoepKaliie OpraHndeckue CoeAuHeHus "

97 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYIISIPHBIX COCTUHEHUH M METOIBI X
CHUHTE3a —IIOJIUMEPU3ALIMS U MTOJIMKOHACHCALINS

98 [Tnactmaccel. YTunu3zanus u nepepadoTka IiacTuka

99 DnacToMephl: HaTypaJIbHBIH CHHTETHYECKUE Kaydyku. Pe3nHa

100 Bonokna: HaTypanbHble, HICKYCCTBEHHBIE, CHHTeTHYeckHe. [loanmepsl
CHeHaTbHOTO Ha3HAYCHUS

101 [IpakTuyeckas padora Ne 6. PemeHune skcriepuMEHTaIbHBIX 33a4 110 TeMe

"Pacrio3HaBaHue jIacTMacc U BOJIOKOH"
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O060011eHne U cUCTeMaTU3alsl U3YYeHHOT0 MaTepHraa 1o TeMe
"BricokOMOIEK YA pHbIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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