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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 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), npeacrasneHHsix B denepanbHOM TOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUsi BocnuTaHusi B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yyenue mpeamera, pealn3yeMoe B YCIOBUAX JU(DPEepeHIMpOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
IpOAODKEHNs OOyYeHHs B OpPraHU3aluax NpOQPEecCHOHANbHOIO 00pa30BaHUA, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENIeH, COACpKaHUS,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAas], peanu3alus KOTOpod obecrneunBaer
NOJTyYEHHUE MPEACTABICHUS O LENsIX, COAepKaHUM, OOIIel cTpaTeruu
OoOy4eHHMs, BOCHUTAaHUS M Pa3BUTHS OOyYarOUIUMXCS CpeAcTBaMu
MpeaIMEeTa, U3y4aeMOro B paMKax KOHKPETHOTO NMpoduIs;

e OpraHU3AIMOHHO-TIIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTIpEJICJICHHE: TIPUHITUIIOB CTPYKTYPUPOBAHMS U TOCIEI0BATEIILHOCTH
U3YYCHUS y4eOHOTO MaTepHraia, KOJUICCTBEHHBIX U KAaYeCTBCHHBIX €T0
XapaKTEePUCTHK; TIOAXOJ0B K (OPMHPOBAHHUIO COJAEPKATCIBHOU
OCHOBBI ~KOHTPOJII W OIICHKA O0Opa30BaTENbHBIX  JTOCTHUKEHUMN
oOydJarommxcss B paMKaxX HTOTOBOM aTTecTanyii B (opMe €IUHOTO
rOCyapCTBEHHOTO SK3aMEHA 110 XHUMHH.

[Tporpamma asist yrinyOGnE€HHOTO U3yYeHUs! XUMUU:
e YCTaHABJIUBAET VHBAapUaHTHOE IIPEAMETHOE COJIEpKaHME,
o0s3aTeNbHOE [JI1 M3YYEHUSI B paMKaxX OTAENbHbIX Hpoduie,



IPEAyCMaTpUBAET pACHpPEACICHUE M CTPYKTYPUPOBAHHE €ro 0
KJIaccaM, OCHOBHBIM COZIEpKaTeJIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JA&T MpUMEPHOE pacipeiesieHne yueOHOTO BpEMEHHU, PEKOMEHIYEMOr0
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO MOCIEAOBATEIIBHOCTh H3y4YeHUs Y4eOHOTo
MaTepHuaia ¢ yu€ToM JIOTUKU MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAaET METOAMYECKYI0 MHTEpIpEeTallio Ielied M 3aJady HU3y4YeHUus
npeaMeTa Ha yriayOJa€HHOM ypoBHE C YY4€TOM COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME  CpeaHero  odmero  oOpa3oBaHus,
COJICP)KATEIBPHON  XapaKTEPUCTUKUA  IUTAHUPYEMBIX  Pe3yJbTaTOB
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl CPETHETO OOIIEro
oOpa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, TPEAMETHBIX), & TAKKE
C y4€TOM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENbHBIX JCUCTBUI
00y4aroIIerocs: o OCBOCHHUIO COIEP KaHUS TTPEIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOyYeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHS» OCTAaETCs BO3MOKXHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEeNsThCS B COOTBETCTBUM C HANpaBICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpPEIHEro oOIiero oOpa3oBaHUS
XUMHSLT Ha YpOBHE YIUIyOJEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHS  XHMHYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHOHaIbHOro
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIONIMUXCS, BEIOPABIIUX OMPEAEIEHHBIN MPOohUTh
oOy4eHHUsI, B TOM YUCJIE C MEPCIIEKTUBOMN MOCIEAYIOMIETr0 NOJIYYSHHS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ 3tum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CPEAHEro 0O0Iero oOpa30BaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TAaKXKe Ha pelleHue 3aaad
BOCIIUTAHUSA W COLMAIBHOTO Pa3BUTHS OOyYarommxcs, Ha (popMHupoBaHHE y HHUX



OOIIENHTEIUICKTYyaIbHBIX YMEHHM, YMEHHIN paMOHATN3AIMN y9eOHOTO Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu nipeaMeTa «XUMUs» Ha YPOBHE YIiIyOlIEHHOTO H3y4deHHs
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaE€HHOTO
YpOBHEW U3yueHU MpeAMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NpeaAMeTa. JTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEIWYEHUA OOBEMA 3HAHUM O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBaX HMX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHMS PEAKIMi, pacCMaTPUBAEMbBIX C TOUYKHU 3PECHUSI XUMUYECKOW KUHETHKU
U TepMOIMHAMUKHU. M3ydeHume mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKHUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pylieHuH, a TaKkKe C TOYKH 3PEHHS MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3JEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUIN ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX d(dekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yrayOJaE€HHOTO YPOBHS M3YUYEHUS JJI KIACCOB ONpeAenEHHOro npoduis (rj1aBHbIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOMOJHEHWA K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHUe OyIyT MMETh AJEMEHThl y4eOHOTro maTepuaia no obmei xumuu. Ilpu
W3YYCHUU TIpeAMeTa B JAHHOM Ciy4yae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHasi Teopusi (MOJEKyJsipHas Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
MacChl W HHEPryU, 3aKOHBI TEPMOJAMHAMHUKH, BJEKTPOJIN3a, MPEJCTABICHUS O
CTPOEHHUU BEUIECTB U APYTOE.



B TO e BpeMs B COAEpKAHMM NpEeIMETa s KJIACCOB XHWMHKO-
ounonornueckoro npoduiast OONbUINI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KHCJIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O COCTaBE M CBOMCTBaX MpEACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIY>)KAT OCHOBOM [UJIl W3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIrIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpenMera «XuMUsS» Ha YriayOlnEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JeATEIbHOCTH YEJIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbl. Penienue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeIoiaraet
peanu3anuio TakKuX LeJeH, Kak:

e (opMHpOBaHHE MNPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTSIX M TO3HABAa€MOCTH SIBJIEHUW IPUPOJBI, O MECTE
XUMUU B CHCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B
00€eCleyeHun YCTOMYMBOrO PAa3BUTHUS YEJIIOBEYECTBA: B pEUICHUH
po0JIeM 3KOJIOTHYSCKON, SHEPTEeTUISCKON U MUIIEBON OE3011aCHOCTH,
B Ppa3BUTUM MEIULMHBI, CO3JAaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX
MCTOYHUKOB SHEPTUH, B oOecreueHnn PalMOHAIIBHOTO
IPUPOAOIIONb30BaHUs, B (OPMHUPOBAHUM MHMPOBO33PEHUSI M OOLIEH
KyJIbTYphl YEJOBEKa, a TaKXKe SKOJOTMYECKHU OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOIHOU CpELE;

e OCBOCHHEC CHCTEMBI 3HaHMH, JICKAIIMX B OCHOBE XMMHUYECKOM
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpAa:
byHIaMEHTAIBHBIX TTOHATHH, 3aKOHOB U TEOPHU XUMHH, COBPEMEHHBIX
MPEJICTABJICHUN O CTPOCHUH BELIECTBA HA Pa3HBIX YPOBHAX — ATOMHOM,
MOHHO-MOJIEKYJIAPHOM, HAJMOJIEKYJISPHOM, O TEPMOJAUHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX NMPOTEKAHUSA XUMUUYECKUX PEAKIUI, O
XHMHUYECKOM PaBHOBECHUU, PAcTBOpax M JAMCHEPCHBIX cUCTeMaX, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA;



dbopmupoBaHre y  OOYyYalOmMMUXCS  OCO3HAHHOTO  IOHWMAHHS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMMHUYECKUX 3HAHUU JUIS OOBSICHEHUS
KITIOYCBBIX UIACH M MPOOJIEM COBPEMCHHOW XMMHMH, JUISI OOBSICHECHUS U
NPOTHO3UPOBAHMS  SIBJICHWW, HWMEIONIUX  €CTeCTBEHHO-HAYYHYIO
PUPOTy; TPAMOTHOTO pEIICHUS MpoOJieM, CBS3aHHBIX C XHMHEH,
IIPOTHO3HPOBAHMS, aHAJM3a W OICHKA C IO3WIUH SKOJIOTHUSCKON
0€30MacHOCTH  TOCJEACTBUMA  OBITOBOM M MPOU3BOACTBEHHOMU
JIESITEIIBHOCTH YEJIOBEKA, CBS3aHHONW C XUMHUYECKHM IPOU3BOJICTBOM,
UCTIOJIb30BaHUEM U MePEpabOTKOMN BEIICCTB;

yrayOleHne TpeNCcTaBiICHHM O HAay4YHBIX METOAax IO3HAaHUA,
HEOOXOJUMBIX N7l MPUOOpPETeHHs] YMEHUN OpPHUEHTUPOBATHCS B MHPE
BEUIECTB U OOBSACHEHUS XMMMUYECKUX SIBIICHUH, UMEIOIIMX MECTO B
IIPUPOJIE, B IPAKTUYECKOU IEATEIBHOCTH U IIOBCEIHEBHOM KU3HU.

B nnane pcajiM3anuu IMCPBOOUCPCAHLIX BOCIHHUTATCIIbHBIX W Pa3BHBAIOIIUX
(bYHKI_[I/Iﬁ HGHOCTHOﬁ CUCTCMBI CPCOHCTO O6IHCFO 06p330BaHI/IH IIpu U3Y4YCHUU

npeamMcTa

«Xumus» Ha yriayoJ€HHOM ypoBHE 0OCOOYI0  aKTyalbHOCTh

IIPUOOPETAIOT TaKUE LIEJU U 334U, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B ITO3HABAEMOCTH SIBICHUI MPHUPOJIBI,
YB@XEHHUS K IMPOLECCY TBOpPUECTBa B O0JIACTH TEOPETHUECKUX U
IPUKJIATHBIX UCCIEOBAHUN B XUMUH, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU;

pa3BUTHEC MOTHBAIMM K OOYYCHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIUTAHHUIO Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE  TIIO3HABATEIBHBIX  HMHTEPECOB, HMHTCIUICKTYalIbHBIX |
TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs, (GOpMUPOBaHHE y HHUX
CO3HATEILHOTO OTHONICHUS K CaMOOOpa30BAHHIO W HEMPEPHIBHOMY
0o0pa3oBaHUIO KaK YCJIOBHUIO YCHEIIHOW mpodeccuoHaabHON U
OOIIECTBEHHOHN NEATeILHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHpOBaHHE YMEHUN U HABBIKOB Pa3yMHOTO MPHUPOAOIOIb30BAHUSA,
pa3BUTHE  DKOJIOTMUECKOM  KYyJIbTypbl, MPHUOOPETEHHE  ONbITa
OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHUECKOH 1eATEeIbHOCTH.

OO611ee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTiyOJeHHOM
ypOBHE cpeqHero odiiero oopa3zoBanus, coctapisetr B 10 kimacce — 102 gaca (3
yaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUObl MNEpeKpbIBAHHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpPTraHUYeCKHX BEIIECTB W MarTepuajaMud Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, o0mias ¢hopmysia, HOMEHKJIATypa U
M30MepHUs. DICKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMs, UKIU3ANHI, IUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (LUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aIys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpHU3aund U okucieHus. IIpaBuino MapKoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuIn3aiusi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUsI B OEH30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslil yrojib 1 npoayKTsl ero nepepadotku. CrnocoOsl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.



['eneTnueckas CBSI3b MEXAY Pa3IMYHbIMU KJacCaMu YIJI€BOJIOPOJIOB.

DNEKTPOHHOE CTPOEHHUE TAJIOrEHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, LHaHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénouyn. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUE€M W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnons3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOIOB Pa3jMUYHBIX KiaccoB (oOeciiBeunBaHHe OpPOMHON WU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCICTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKeHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE OTUJIEHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey, c
oOpa3laMM IUIAaCTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiue opranuyeckue CoeAUHEHMS.

[TpenensHble OAHOATOMHBIE CcOUPTh. CTpoeHHE MOJIEKyn (Ha MpuMepe
METaHOJIa W 3TaHona). l'oMonorumueckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBA  MpeNETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XWUMUYECKHE CBOWMCTBA: PpPEAKLIMH 3aMEUIECHUs, JAEeTUJIpaTallii, OKHUCIICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ n3oMmepusi. OcoOeHHOCTH (PU3UIECKUX H
XMMHUYECKUX CBOWCTB.

MHoOroaToMHble CHMPTHI — JTWICHIJIMKOJIb M TIULEpUH. PuU3nueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHHS, B3aMMOJIEUCTBHE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHCIOTAaMH, KAayeCTBEHHAs pEAKUHUs Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIHMN HYKICO(PUILHOTO 3aMellleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOJMyYeHHS U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOro sigpa. dusmueckue cpoicTBa QeHosa. OCOOEHHOCTH XMUMHUYECKUX
cBoicTB (enona. KadecTBennsie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUSI — alIbJETU/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOW TPYMIbI. ['OMOJIOTHYEeCKUE PSAbl allbJETHIOB U KETOHOB, OO0IIas



dbopmyna, m3oMepus W HOMEHKJIaTypa. Du3nueckue CBONCTBA albJETHIOB H
KEeTOHOB. ~XUMHYECKHME CBOWCTBA  albJCTMJOB M  KETOHOB: pEaKIuu
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE alIbJIETH/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nuecKkrue CBOMCTBA
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNUA, PEAKIMU C YYacTHEM YTIEBOJOPOJHOIO pajvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O TIPOU3BOJIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAS,
uHoNeH08as KUcaoTbl. CiocoObl MOTYyYEHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpu3nvecKkue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKAIINX OCTATKU
HEMpeIETbHBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaeBoaoB (MOHO-, Tu-
U mojucaxapuibl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, rajakto3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
IpynI, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeneHue ToKo3bl, €€
3HAYECHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MalibTo3a U
JakTo3a. BoccTaHaBnuBaoIMe 1 HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunoB. HaxoxneHnue B pupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W 1eiunoio3a. CTpoeHue MakpoMOJIEKYJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAaYeCTBEHHash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE ATUJIOBOTO CIHPTA B alIbJIETU] HAa PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHUE ATUJIOBOTO CHUpPTA JUXPOMATOM Kajius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMM Ha albAeTUlIbl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rammepuna ¢



ruapokcuaoM menu(ll), xuMuueckue CcBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MtoKo3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaep:xaniue OpraHunveckue coeJuHeHms.

AMUHBI — OpraHUYecKre Mpou3BOJAHbIe amMmmuaka. Kiaccudukamnus aMUHOB:
anidaTtriyeckue W apoMaTUYECKWE; TEePBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crpoennie Moliekys, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAHUE, B3aMMOJICHCTBUE MEPBUYHBIX AMHHOB C A30THUCTOM KHUCIOTOM.
Conu aJIKMIIaMMOHHSL.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3Wyeckue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA aMHUHOKUCIOT KaK aMQOTEpHBIX  OPTraHUYECKUX
COCIMHEHUW, peaKlys MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHeie nosmMepsl. llepBuuHas, BTOpHYHAs M TPETUYHAS
CTpyKTypa OelKoB. XUMHYECKHE CBONCTBa OEJIKOB: THAPOJIN3, JACHaTypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHe O€JIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTCcolep)Kalue  OpraHuyeckue  coeauHeHuss» U «Pacrno3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJidTUICHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuKa.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamreHOBBIN, XJIOPOIMPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).



[Tonmumepsl CHELUAJIBLHOTO Ha3HA4YCHUS (tedpon, KeBJIap,
AIIEKTPOTIPOBOIAIINE MOJIUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIIEPUMEHTAIbHBIX 3adad Io Tteme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxxnenue MoJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00bEMy)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMu W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
IOJIYYECHMS], ONPENEICHUE JIOIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuss MeXIpeIMETHBIX CBA3EH NPH U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOT' 0 IIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHME.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHu3M, 3KOcHUCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOQPHBIA TUIl MUTAaHUSA, OpOKEHHE,
doTocuHTE3, HbIXaHWe, OENKHU, YIJIEBOIbl, >KUPBI, HYKJIECUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTIUBO.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO INHUTAaHMS,
MOIOLIUE CPENICTBA, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpEAMETa «XHMHS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYy4YaloOIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEILHOW U TMPAKTUYECKON JIESITEIbHOCTU
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcst B Mpoliecce peaan3alud o0pa3oBaTeIbHON NEATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUJOB YUECOHOM NeATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CTh PE3YJbTAT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIEAYHOLIEM
aHanu3e WHQPOpPMAIMU O MEePEOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHWE M IMOCTYNKHM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI MOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPpodeccuil pa3IuvyHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pElIeHNs BOMPOCOB PAllMOHAIILHOTO MMPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATUS JACUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAIOIIEH
NPUPOAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;



HaJM4yus Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUSI, IKOJIOTUUYECKON KYJIBTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUANbHON KyJbTYpbl, B PEIICHUH TI00aJbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPTrEeTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTU K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B paziudHbIX chepax nmpodeccruoHaaIbHOM
JIEeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe Pe3ybTaThl OCBOSHHUS MPOrPaMMBI 10 XMMHUH Ha YPOBHE
CpelHero oo01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOyYarONIUXCs
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHSA, OTPaKaoIIne



LEJIOCTHOCTh HAY4YHOW KapTUHBI MHpa U Choeuu(uky MEeTOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);
yYHHUBEpCaJbHble y4yeOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYeCKHE TeMCTBHUA:

CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMOCTABJICHHBIMU IEISIMU;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUN MPUEMBI JIOTHUECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJIeHHs (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEHICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHUYECKUX 3aj1ad,
MIPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKuunii;



(bopMyIpoBaTh LEH U 33JJa4H UCCIIEIOBAHUS, HCIIOJIb30BATh MTOCTABJICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJA/J€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BHAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orbope wuHpoOpMalMK, HEOOXOAUMOM [IJIi BBINOJIHEHUS Y4E€OHBIX  3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0O/I€ TUAJIOTA W/WIIH
JMCKYCCHUU, BBICKa3bIBaTh UI€H, (DOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATH C HpGBGHTaHHCﬁ PE3YyJIbTATOB MMO3HAaBATEILHOM ACATCIBHOCTH,
MOJYYCHHEBIX CAMOCTOATCIIbHO NJIM COBMCCTHO CO CBEPCTHUKAMM ITPU BBINTOJIHCHHUHA



XMMHYECKOT0 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaau3alui y4eOHOro MpoeKTa, 1 (HOpMyIHpOBaTH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHHZ

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Lenud M 3aJa4yd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aj7a4, BbIOMpaTh Hambosee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIM3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIC pe3ybTaThl OCBOSHUS MIPOTPAMMbI IO XMMHUH Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEHUpUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHUIO, MHTEPIPETALMA U TIPEOOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTH
MO TOJYYEHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ XUMuel. B
[porpaMMe 10 XHWMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUSCTBA B PEHICHUM MPOOJIEM SKOJOTHYCCKOMN, SHEPTETHUYCCKON U
MUIIECBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B oOecrieueHun palMOHAIBHOTO
MPUPOJIOTIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PECHHUS U OOIIECH KyJIbTYpbI
YEeJIOBEKa, a TaKXkKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO M IPUPOHOM Cpee;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUM AJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC



COCTOSTHUSI aToMa, THOpUAM3alMs AaTOMHBIX opOuTaneil, HWOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJSAPHBIE COCIUHEHHUS, TEOPUH, 3aAKOHBI
(nepuoanueckuit 3axkoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
Y TpEBpalICHUS BHEPrUM MPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKHUX SIBJICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aUMHOM BIIMSIHUM aTOMOB U IPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NESATEIbHOCTH ~ YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLMIAX  XUMHYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPAOOTKH HEPTH);
c(OPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;
chOpMHUPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX PEAKLHUHA M PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUN;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTaHABIMBATH MPUHAICKHOCTh M3YyUYEHHbIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTh MM Ha3BaHUA 10 CHUCTEMATHYECKON
Homenkiatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC HA3BaHUS IS OTIEIHHBIX
IIPEICTABUTENIEH OPraHMYECKUX BEIIECTB (3TWIEH, alleTWIEH, TOJIYOJ], TJIMLEPHUH,
ATUJICHTJIMKOMb, (eHoJ, ¢dopManbAeTru, areTaablAeruja, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, AIbMUTHHOBASI KUCIIOTHI,



TJIMIWH, aJaHuH, MaJibTo3a, (PPYyKTO3a, aHWINH, JUBUHWUI, U3OTPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W WOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IMYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJKAHOB, [IMKIIOAIKAHOB, AJIKEHOB, AJIKaINCHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepadboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIOJEHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JIEATEIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJICACTBEHHBIX CBA3EH — JJIS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHUS CYIIHOCTH MAaTEepUaIbHOrO €IMHCTBA MHPA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TIPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECCKUX
BEMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUID XUMHYECKOU



dbopMyIbl BemiecTBa MO M3BECTHBIM MACCOBBIM JOJSM XMMHUYECKHX 3JIEMEHTOB,
NPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL ~ OBITOBOM U
IPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBSI3aHHOW C IepepaboTKon
BEILECTB, HCMOJIb30BATh NOJYYCHHbIC 3HAHUSA JIs1 IPUHATHS IPAMOTHBIX pPEIIEHUN
npo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN OSKCIIEPUMEHT (MOTYYEHHE M M3YYEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE pEAaKIUM YIJIEBOJOPOAOB PAa3jIMYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BEIIeCTBAaMU U J1TaOOPATOpPHBIM 000pPYAOBAHUEM,
(dopMynupoBaTh 1L€Ib HCCIEIOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pE3yNbTAThl HIKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa KOJIOTMYECKHU LIe1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBBbS, OKPYXKAOIIEH
IIPUPOIHON Cpelbl U JOCTHKEHUS €€ YCTOWUNBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA >KHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIcI nokasarens [1J1K;

aHaJIM3UPOBaTh LEJ1ecOo00pa3HOCTh MPUMEHEHUs OPraHUYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBol MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XUMUYECKYIO MH(pOpMAIUIO, IepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMmbl Bcero Konrporenpie  Ipakriieckue o0pa3oBaTesbHbIe
padoThI padoThI pecypeni
Pa3ned 1. TeopeTuueckue 0CHOBbI OPraHN4eCKOi XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytneposa
Wtoro no pazneny 8
Pasnen 2. YrieBonopoast
21 [IpenenpHbIe YIiIeBOIOPO/IbI — aJIKaHBI, 5
IIUKJI0ATKAHBI
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 14 1
aJIKaIUEeHBbI, ATKUHbI
2.3 ApomaTnyeckue yrieBo10poabl (aApeHbl) 8
24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no pasneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. @enon 11 1
KapOoHUIIbHBIE COeTMHEHNS: aTbJIETUIbI 1
3.2 keToHbl. KapOoHoBbIe KHCITOTHI. CIIOKHBIE 21 1
s¢upsl. XKupsl
3.3 VYrneBoasl 9 1
Hroro mo pazueny 41

Pasznen 4. A3oTcoaeprkainiue OpranHuyecKkue coeIuHeHus




4.1 \ AmuHBL. AMUHOKHCIIOTHL benkn 12
Hroro no pazueny 12
Pa3znea S. BbicokoMoOJIEKYJISIPHbIE COEINHEHUS

5.1 \ BricokoMOIeKyJISIpHBIE COSTUHEHUSI 6
Hroro no pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

IIpenmer u 3HaYEHNE OPraHUYECKON XUMUH,
MpeJICTaBICHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yriepoia
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIE BO3MOKHOCTH aToMa yriiepo/ia

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoTbl

Jlara
U3ydeHust

05.09.23

07.09.23

DJIEeKTPOHHbBIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKas CBSI3b B OPraHUYECKUX
coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coenquHenuit A. M. byrneposa

08.09.23

12.09.23

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

14.09.23

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

15.09.23

Knaccudukanus peakiuii B opraHn4eckoi
XUMHAHU

19.09.23

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEME

21.09.23

AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
¢dbopmya, HOMEHKJIAaTypa U U30Mepus,

22.09.23




JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJICKYII

10

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

26.09.23

11

12

Haxosxxnenue ankanoB B npupoje. CriocoObl
MOJIYYCHUS] U IPUMEHEHHUE AIKAHOB

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

28.09.23

29.09.23

13

14

15
16

17

18

Pentenune pacuéTHbIX 3a7a4 Ha ONpeieieHue
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JI0JISIM aTOMOB
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeMe

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
QJIKEHOB

PuznyecKkue 1 XMUMHUYECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CrniocoObl osTy4eHus U NpUMEHEHUE aJIKeHOB
[TpakTrueckast padora Ne 1 o teme
"ITosrydyeHne 3TUIIEHA U N3YYEHUE €T0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieIeHHe
MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

03.10.23

05.10.23

06.10.23
10.10.23

12.10.23

13.10.23

19

AJKaaueHsl: conpskEHHbIE, U30JUPOBAHHBIE,

17.10.23




KymynupoBaHHble. OcoOeHHOCTH
9IIEKTPOHHOTO CTPOCHHS

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20 19.10.23
IIMEHOB
Cr1oco0BbI TOIYYEHNS U IPUMEHEHNE

21 yi p 20.10.23
aJKaINeHOB
AJKWHBI: TOMOJIOTHYECKHIA PsijI, 001as

OpMyIIa, HOMEHKIIATYPa, JIEKTPOHHOE U

22 bopmyra, ypa, p 24.10.23
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(bu3HYECKHEe CBOMCTBA

23 XHUMHUYECKUE CBOIICTBA AIIKUHOB 26.10.23

24 KauecTBeHHBIE peakIiK Ha TPOIHYIO CBS3b 27.10.23
CrocoOs! IMOIYYEHNS U IPUMEHEHNE

25 yi p 09.11.23
AJIKUHOB
Pentenne 3a1a4: pacu€Thl 10 YPaBHEHUIO

26 JIaT: b P 10.11.23
XUMHUYECKOU PEeaKITHH
Cucremaru3anusa 1 0000IIeHNEe 3HAHUN 11O

27 & B 14.11.23
TeEME
ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI 16.11.23
OeH3oJ1a ¥ TOIyoJia, UX (pU3NYecKre
CBOlCTBA
XuMHYECKHE CBOHCTBA apEHOB: PEaKIUU

29 p peakn 17.11.23
3aMeEILEHNs
XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUU

30 MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB 21.11.23
Oenzona

31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTUPOJIA 23.11.23
Pemenne pacuéTHBIX 3a/1a4 Ha OINpPEIeICHIE

32 p A pea 24.11.23

MOJIEKYJISIPHOUM (POPMYJIIbI OPraHHUYECKOTO




33

BELIECTBA
CrniocoOblI MosTy4eHus U IpUMEHEHHE apeHOB

28.11.23

34

35

36
37

['eHeTnYecKas CBA3b MEXAY Pa3InYHbIMU
KJIACCAMM YIJIEBOJOPOOB

Pacuérel o ypaBHEHUSIM XUMUYECKHUX
peakuuii. CucremaTtusanus u 06001eHe
3HaHUU 110 TEME

[Tpupoansiii ra3. [lonyTHbie HETAHBIE Ta3bI
KameHnHbI#1 yroip 1 IpOLyKThI €70
nepepaboTKu

30.11.23

01.12.23

05.12.23
07.12.23.

38

Hedtb 1 criocoOsl e€ nepepaboTKHy.
[TpuMeHeHrne POTYKTOB NIepepadOTKU HEPTH

08.12.23

39

40

41

42

I'eneTnueckas cBA3b MCKAY pa3JINdYHbIMU
KJ1acCaMH yrji€BoJOpOJ0B

lanoreHonpon3BOHbBIE YTJIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEILECHUS
rajoreHa

JleWicTBue 1Ienoueh Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JAUTAJIOTCHAJIKAHOB C MarHueM U HMHKOM
Cucremarusanus 1 0000IeHNe 3HAHUHN 110
pazneny "Yriaesogopoast”

12.12.23

14.12.23.

15.12.23

19.12.23

43

44

KonTpomnpHas pabota mo Teme
"Yraesogopobr"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH psJl, oOmas hopmyra,
CTpOEHHE MOJIEKYJ, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukanus, puznyeckue
CBOMCTBA

21.12.23

22.12.23

45

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX
OJJHOATOMHBIX CIIUPTOB

26.12.23




CriocoObI mosTyueHus 1 IPUMEHEHNE

46 11.01.24
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upsl: HOMEHKIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U 12.01.24
XUMHYECKUX CBOUCTB
MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U

48 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE 16.01.24
CBOMCTBaA
Crioco0b! MOJIYYEHNS U IPUMEHEHUE

49 . P 18.01.24
MHOTOaTOMHBIX CIIUPTOB
®deHoII: CTPOCHUE MOJICKYIIBbI, (PU3UICCKHE

50 . 19.01.24
cBoiicTBa. TOKCUYHOCTH (heHOTa

o1 Xumudeckue cBoicTBa (heHoma 23.01.24

52 CniocoObI ostydeHus U mpuMeHeHue dpeHomna 25.01.24
[Tpaktuyeckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 26.01.24
"CrnupTsl U eHOoIbI"
Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110

54 H B 30.01.24
TEME
ANBAETHIB U KETOHBI: 3JIEKTPOHHOE
CTpOeHHUE KapOOHUILHOU TPYIIIIBL;

55 01.02.24
TOMOJIOTHYECKHE PsAJIbI, 0011ast popmMya,
M30MEpHsI U HOMEHKJIATypa
AnbIeruasl U KETOHBI: (PU3NUECKIE

56 ACTI ¢ 02.02.24
CBOICTBA; peakIny IPUCOCTUHCHUS
Peaxuu oxkuciieHrns ¥ KaueCTBEHHBIE

57 1 06.02.24
PEaKIU allbJIETH]IOB U KETOHOB

58 CriocoObI TTOTyYeHUS aTbJACTHIOB U KETOHOB 08.02.24
OHOOCHOBHEBIE MpEICIIbHBIC KapOOHOBBIC

59 KHUCIIOTBI, 0OCOOEHHOCTH CTPOCHUS HX 09.02.24

MOJIEKYII




60

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KUCIIOT, UX (PU3HYECKHE CBOWCTBA

13.02.24

61

XUMHUYECKUE CBOMCTBA MPEIETbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

15.02.24

62

Oco0EHHOCTH CBOMCTB MYPaBbHHOM
KHUCI0Thl. MHOrooOpa3ue kapOOHOBBIX
KHUCIIOT

16.02.24

63

Oco0GeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCIIOT. HpeZ[CTaBI/ITeJII/I BBICHIUX
KapOOHOBBIX KHCIOT

20.02.24

64

65

[TonsiTHe 0 MPON3BOIHBIX KapOOHOBBIX
KHCJIOT

CrniocoObl 1osty4eHus U NpuMeHEeHue
KapOOHOBBIX KUCIIOT

22.02.24

23.02.24

66

CrnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN P,
oOmras popmyna, U30Mepusi 1 HOMEHKIIaTypa

27.02.24

67

68

dusnueckue 1 XMMUYECKHE CBOMCTBA
3¢upoB

Pemenne pacu€THpIX 331a4: TI0 YpaBHEHHUIO
XUMHUYECKON peakiuy, Ha onpeeTeHue
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEIIIECTBA

29.02.24

01.03.24

69

[IpakTuueckas padora Ne 3. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"KapOoHoBsle KucioTbl. CioxkHble 3¢(upst”

05.03.24

70

Kupsti: ctpoenue, pusndeckue u
XUMHUYECKHE CBOWCTBA (TUAPOITU3)

07.03.24

71

OCoOeHHOCTH CBOWCTB JKUPOB, COIEPIKAIINX
OCTaTKH HEIPEJIENIbHBIX JKUPHBIX KUCIIOT.

08.03.24




72

JKups! B ipupozae

Mp11a KaK COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
cuHTeTHYeCKnX Moronmx cpeacTrax (CMC)

12.03.24

73

['eneTnyeckas CBSI3b YIiIeBOJIOPOAOB U
KHCJIOPOJICO/IEPIKALIUX OPraHUYECKUX
BEIIICCTB

14.03.24

74

75

Pacuérbl no ypaBHEHUSIM XUMUYECKUX
peaKuuit

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

15.03.24

19.03.24

76

OO61mas xapakTepuCcTHKa YTIeBOJI0B U
KJaccuukanus yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHU/Ibl)

21.03.24

77

Monocaxapuasl: pU3NUECKHE CBOMCTBA U
HaxXO0’KJIEHUE B MPUPOJIE

22.03.24

78

79

80

81

82

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIBHOCTH OpraHnu3smMa

,Z[I/Icaxapl/lﬂbli caxapo3a, MaJibTO3a U JIAKTO3a.

HaxoxaeHue B mpupo/ie U MpuMeHEHUe
JcaxapuioB

[Tonurcaxapuapl: CTpOEHHE MAaKPOMOJIEKYI,
dbusznyecKrue 1 XUMHUIECKHEe CBOMCTBA,
IPUMCHEHUE

ITonsTHe 00 HNCKYCCTBCHHBIX BOJIOKHaXx

Pemenne pacyeTHBIX 3a/1a4 Ha OTNIPEACIICHHE
JIOJTU BBIXOJ1a IPOAYKTA PEAKITUH OT
TEOPETHYECKH BO3MOKHOTO

04.04.24

05.04.24

09.04.24

11.04.24

12.04.24

83

Cucremaruszanus U 0000IEHUE 3HAHUN 10
pasneny

16.04.24

84

KoHTponbHas pabota 1mo Teme

18.04.24




"Kucnopoacoaepxariue opraHu4eckue
coenuHeHus"

85

86

AMUHBL: KIacCUpUKAIH, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (hu3n4YecKre CBOWCTBA
XUMHYECKHE CBOWCTBA AU (PaTHUECKUX
aMHHOB

19.04.24

23.04.24

87

88

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU

XUMHYECKHX CBOMCTB aHUJIMHA

CriocoObI mosTydeHus 1 NIpUMEHEHNE
anndaTHIeCKUX aMUHOB

25.04.24

26.04.24

89

AMMHOKHCIIOTHI: HOMCHKIJIaTypa U U30MCPUs,

¢busnueckue coicta. OTaeIbHBIC
MIPEACTABUTENN 0-aMUHOKHUCIIOT

30.04.24

90

91

XHUMHUYEeCKHE CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

02.05.24

03.05.24

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

07.05.24

93

A30Tcoz[ep>1<aume TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIG KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

09.05.24

94

95

[IpakTuueckas padora Ne 4. Perenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"A3oTcoaeprKalie opraHu4ecKue
coenuuenus"

[Tpaktuueckas padora Ne 5. Pemenne
SKCHCPUMCHTAJILHBIX 3a/la4d 11O TCMC

"Pacnio3HaBaHre OpraHUYECKUX COeAMHEHUN'

10.05.24

14.05.24

96

KonTtponbHast pabora o Teme

16.05.24




"A3oTcoaeprKaliye opraHu4ecKue
coenuHeHus"

97

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOIJICKYJIAPHBIX CO@,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3alHd U
IIOJIMKOHACHCAII U

17.05.24

98

99

[Tnactmaccel. YTunuszanus u nepepadboTka
IUIACTHUKA

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKUE
Kaydyyku. Pe3una

21.05.24

23.05.24

100

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMepLI CIICIHUaJIbHOI'O
Ha3Ha4YCHUA

24.05.24

101

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"

25.05.24

102

O06o011eHre U cucTeMaTr3aIus N3y4eHHOTO
MaTepuaia 1o reme "BbhICOKOMONEKYIsIpHbIE
coenqnueHusa”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27.05.24




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oomectBo «M3narenscTBo «IIpocBenenner

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C.I'abpuensy, I'.I" JIpicoBa «Xumus Meroanueckoe nocodre — 6a30Bbli ypOBEHB)» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas XuMusl B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.
3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHbie u
POBEPOUHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kimacc: HacronbpHast KHUTA 17151
yuurensi». Yacts 1 — M.: Ipoda, 2019 rogx.
5. O0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHATA 115

yuutens». Yacts 2 — M.: Ipoda, 2022 rog.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cait 1uist yaurens «1 uay Ha ypoK XUMHUK»
http://him.1september.ru Equnas xomrekius LIOP: [IpenMerHast KOMIEKIust « XAMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI:
xumus. Komnexnus Poccuiickoro o0meo6pazoBaTenbHOro mopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuana MKOIEHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranndeckass XuMusi: SIEKTPOHHBIN YICOHHK TSI CPEAHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIK: XUMUS

http://www.chemistry.ru JlucraniinoHHas! OMMMITHAIA IO XUMHUH: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT
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