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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YINIYyOJIEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLHPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIMIMUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mnporpamme 1o XMMHM Ha3Hay€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM €  OCHOBONOJIAralOLIMMU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHMUH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alusi KOTOpolh oOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWUM, oOuIel crpareruu
oOyuyeHus, BOCIUTAHUS U PAa3BUTHS 00YYarOIIMXCS CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTrepuala, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HTOroBOW arrectaniud B (OpME EIAMHOrO0 TOCYJIapCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUST XUMUH:

e YCTaHABIMBAaE€T HMHBApPHAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesIbHOe
JUISL W3Y4YEHUsT B paMKax OTHENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKK€ C Y4YETOM OCHOBHBIX BHJIOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[lo BceM Ha3BaHHBIM MO3UIMSM B MpOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpeJelaMH yCTAaHOBIEHHOW TMpOorpaMMoil 10  XUMHH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeamMeTa
«XuMHS» OCTAaETCS BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENSIThCS B COOTBETCTBUHU C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpoOBaHHOTO OOYYEeHHUsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUs HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHus B paMKaX W3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLUMIUIMH B BY3aX M OpPraHU3alHUAX CPEIHEro MpoQecCHOHAIBHOTIO
oOpa3zoBanus. B 3Tol CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO HA  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 NOMYyYEHUSI XUMUYECKOTO
oOpaszoBaHus B opraHuzaiusix npodeccuoHaibHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl  00pa30BaTEIBPHOM IPOTPaMMBI  CpeaHEro oOmero ooOpa3oBaHUs
U3yYEHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXE Ha pEUIeHUuE 3a/1ad
BOCIIUTAHUS W COIMAILHOTO Pa3BHUTHs OOydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUIN pallMOHANU3alui y4eOHOTO Tpyla |
000OIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HWMEIOIIMX  MEXIUCIUIUTMHAPHBIN,
HAANPEIMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS 3TUX KypCcOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TpelMeTra. JTa CUCTeMa
3HAHUM TMOJy4yaeT OompeneiaEHHOE TEOPETHUECKOE OMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecrnedeHa
BO3MOXXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHUS U YIIIyOJeHUs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSACHAETCS ¢ TOYKH 3PEHUS HHEPreTUYECKUX U3MEHEHUN Npu €€ o0pa3oBaHUU U
pa3pyllIeHnH, a TAKKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuud  JOmoJHsAeTcsl  (OpMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckod XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHMS ISl KJIACCOB OMpeeEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro nmpoduiisi 00ybIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeiMeTa B JaHHOM Ccllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TE€OPUW B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXpaHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKHU, 3JIEKTPOJIU3A, IMPEIACTABICHUS O
CTPOEHUH BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Ounonornyeckoro npoduiisi OONbIINKA yAENbHbIA Bec OyleT MMEeTh OpraHuyeckas
xumuss. B 3TOM ciydae mpeAocTaBisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOH BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€JIKH, YTIJIEeBOJbl, HYKICHHOBBIC
KUCIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[MIpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak oOOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeaIoaraet
peanu3anuio TaKux LeeH, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUaJbHOM €AMHCTBE MHpAa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMHUYECKUX PEaKLUUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBSICHEHUSA
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JJIsl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO pEIIeHHs MPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJlM3a U OLIEHKHU C TO3UIHI KOJOTHYECKON 6€30IacHOCTH MOCeICTBUN



OBITOBOI M IMPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOW3BOACTBOM, HCIIOJIB30BAHUEM U  TepepadOTKOM
BEILECTB;

e yrayOJieHHe TPEACTABICHHM O  HAydyHbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHUW OpPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCEIHEBHOM KU3HHU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHUCTEMBI CPETHEro oOIIero oO0pa3oBaHUs MPHU W3YYEHUU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypoBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 3aa4H, Kak:

e BOCINHUTAaHHE YOCKIEHHOCTH B TIIO3HABAEMOCTH SIBJICHUN TIPHUPOIHI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUH, (OPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCHMTaHUIO  HAa  OCHOBE  YCBOEHHUS
0O0I11eU€eI0BEYECKUX LIEHHOCTEH;

e PpAa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, UHTEIJICKTYAJIbHBIX U TBOPUECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHUIO YCHEIIHOM Mpo(eccroHaIbHOM U 00LIECTBEHHON EATEIbHOCTH,
OTBETCTBEHHOTO OTHOILUEHUS K CBOEMY 3J0POBbIO M THOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMUpOBaHHME yYMEHUM U HABBIKOB PA3yMHOI0 MPHUPOIOTNOJIb30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPbl, IPUOOpPETEHUE ONbITa OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE cpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefieNt0).



COJEPXKXAHUE OBYUEHUA

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIEpojia. XHUMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM AaTOMHBIX opOuTtanei
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranndeckux BemectB. [loHsTHe o cBOOOJHOM panukaie, Hykieoduie u
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o KiIaccupUKAMU OpraHUYecKux BemlecTB. [loHsTHe o
bynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBneHue, OOYTIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyina, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmveckne CBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy aJIkKuHOB, oO1as (GopMyia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpomykThl mepepaboTku HEDTH, UX IPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.



['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, LHaHOTPYIIILY,
aMuHOrpymnmy. JlelicTBUe Ha TallOT€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa miénouyn. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUE€M W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBanue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITy, TEXHHKE U TPH CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxiuii yrieBoJOpOIOB Pa3jMUYHBIX KiaccoB (oOeciBeunBaHHe OpPOMHON WU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCICTBUE alleTUJIEHa C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEUIECTBAX, IMOJYYECHHE JSTHIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey, c
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PpPE3UHBbI, MOJECIUPOBAHHE MOJIEKYJ
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiue opranuyeckue CoeAUHEHMS.

[TpenensHble OnHOATOMHBIE CHUPTHL. CTpoeHHEe MoJeKysl (Ha IpuMmepe
METaHOJIa W 3TaHona). l'oMonorumueckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa u kiaccupukauus. Dusmyeckne CcBOWCTBA  MOpelEIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XHWMUYECKHE CBOWCTBA: PpPEAKUUHM 3aMENICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. J[efCTBHE 3TaHOIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UMYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIIMKOJIb M TIULEpUH. Du3nueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEUICHUS], B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAMH, KayeCTBEHHAs peakluusi Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHre o MexaHU3ME pPEAKIHUN HYKICO(PUIBLHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm desoBeka. (CrnocoObl MOJy4YeHHs] W TNPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OeHzonpHOrO sAapa. dusmueckue cBoicTBa (PeHosa. OcoOEHHOCTH XMMHYECKUX
cBoicTB (enona. KadecTBennsie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHMS — ATTBJIETUIBI M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYMIIbl. ['OMOJIOTHYEeCKUE PSAbl albJETHIOB U KETOHOB, OO0IIas



dbopmyrna, m3oMepusi U HOMEHKIaTypa. (DuU3MUecKWe CBONCTBA albJCTHIOB H
KEeTOHOB. ~XUMHYECKHME CBOWCTBA  albJCTMJOB M  KETOHOB: pEaKIuu
npucoeguHeHus. OKUCIEHUE albJEeTU0B, KAYECTBEHHBIC PEAKIIMUA HA allbJICTUIbI.
Cnioco0Obl OJTy4eHUs ¥ IPUMEHEHHUE aIbJCT 0B U KETOHOB.

OHOOCHOBHBIE Tpe/iebHbIe KAPOOHOBBIE KMCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nuecKkrue CBOMCTBA
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakiusa ATepudUKaAIld, PEaKIUH C Y4YacTHEM YIJICBOJOPOJHOrO pajuKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. I[loHSATHE O MPOM3BOJIHBIX
KapOOHOBBIX KHCIOT — CIOXKHBIX 3(pupax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPENCITbHBIX UM aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAS,
JIUHONEeH08as KUCI0Thl. CrIoCOOBI OTYyYEHHUS ¥ PUMEHEHHE 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 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HEMpeIETbHBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Knaccudukaius yrieBojoB (MOHO-, Tu-
U rmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHHE B mpupojie. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YHACTUEM CIIUPTOBBIX U AJIbIACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeneHue TIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MalibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxnenue B pupoje u npuMenenue. [lomucaxapuasl: kpaxman,
JIMKOTEH W 1esutosio3a. CTpoeHHe MAaKpOMOJIEKYJ Kpaxmania, T[JIMKOT€Ha W
neJUT0JI03bl.  DU3MYECKHe CBOMCTBA KpaxMalia M LEJUIIOJIO3bl. XHUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIW3, KAaYEeCTBEHHash PEeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIONO3bI: THUIIPOJIU3, TOdyueHHe 3(UpoB 1euTtono3bl. [loHstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE ATUJIOBOTO CIHMPTA B JIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMM Ha albAeTUlIbl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rammepuna ¢



ruapokcuiom Meau(ll), xumumyeckue cBoiiCcTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHnupTel U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoep:xaliue OpraHnudecKkue coeJuHeHms.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anidaTtriyeckue W apoMaTUYECKWE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoennie Moliekys, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa U (pU3MUECKHUE
cBOMCcTBa. XMMHUYECKOE CBOMCTBA aln(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
AIKWIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu aJIKMIIaMMOHHSL.

AHHWIIMH — TIpEACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3anMHoe BiusiHUE TPYI aTOMOB B MOJeKyJie aHuinHa. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

Amunokucnotel. HoMenknatypa u nzomepus. OTAenbHBIE TPEACTABUTENH O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3Wyeckue CBOMCTBA  AMHUHOKHCIIOT.
XUMUYECKUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYECKHX
COCIMHEHUW, peaKlys MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHeie nosmMepsl. llepBuuHasi, BTOpUYHas M TpeTUUHas
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JEHATypauus,
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
«AsoTcolep)kalue ~ OpraHudeckne — coeauHeHus» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TMOJUCTUPOJ, MOJUMETUIMETAKPUIIAT, MOJMKAPOOHATHI,
noJidTUICHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuKa.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETHYECKHE Kay4qyKH
(OyTamreHOBBIN, XJIOPOIMPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).



[Tonumepsl CHELUATBHOTO Ha3HAYCHHUS (tepron, KeBJIap,
AIIEKTPOTIPOBOIAIINE MOJIUMEPHI, OMOpa3iaraeMble IOTUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HAaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JKCIIEPUMEHTAJIbHBIX 3adad mo Teme «Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxxnenue MoJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00bEMy)
MPOIYKTOB CTOpaHUs, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) TPOTYKTOB
peaKuu W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WMJIM CIOCOOOB
NOJIYYECHUS], ONPENEICHUE JOJIM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuss MeXIpeIMETHBIX CBA3EH NPH U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIHMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJIETIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHu3M, 3KOcHUCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
doTocuHTE3, HbIXaHWe, OENIKHU, YIJIEBOAbI, >KUPBI, HYKJIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMaeMble, TOIINBO.

TexHonorus: mNHILIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIUE CPENICTBA, MaTEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETIEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOyYarONIMMHUCS POCCUICKON TpakKJAaHCKOW HMACHTMYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH U CAMOOTIPEACIICHUIO; HATMYHE MOTHUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTH CTAaBUTH 1IETTU U CTPOUTD
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATCITHLHOCTH
oOyuJaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA IO3HABATEIHLHON M MPAKTUYECKOW JEATEIHLHOCTH
oOyyarommxcsi B MpOoIEcce pean3aiuu o0pa3oBaTelbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIOUTUMUCS CBOMX KOHCTUTYIITMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOTOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU MeATEILHOCTH,

2) NaTPUOTHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH U TMPAKTUIECKOTO
MPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, 4YTO JIaHHBIE HAyKH €CTh pE3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
TIOCTOSTHHOTO TPY/1a YYE€HBIX U MMPAKTHKOB,;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINUX 3/J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW U  JPYruX BHUAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIeM, BIHSHHUS
HKOHOMMYECKHUX TMPOILIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPE/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHKCHHH XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMNpPABICHHOCTH W BaXXHOW pOJM B
CO37aHMM HOBOM 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIOBUM YCHENIHOTO TPYy/ia U HKOJOTUYECKH KOM(OPTHOM KU3HHU KaKIOTO YIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJY4YCHUIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS UCITOJTh30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKue JTeCTBUSL:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTJIECIbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJIeHHs (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEITH, IPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) »JJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuyu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.



2) 6a3oBble HcCIaeA0BATEIbCKIE eiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI Ui (DOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIEAOBAHNS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM paboTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUS MPAaKTUYECKHX 3a/Jad, NPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcbl MIHTEpHETa), aHaIu3UpOBaTh MH(MOPMALMIO PA3JIMYHBIX BUAOB U (OpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(GOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM S3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKOM uH(pOpMalMell: NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

3aJlaBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUaIora u/uiu
JIMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS NIPENJIOKEHHOMN 3a/1a4H;



BBICTYIIaTh C MPE3EHTAlMEl pe3yJbTaTOB IO3HABATEJIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MpPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
10 pe3yibTaTaM NPOBEAEHHBIX HMCCIECIOBAHUNA MYTEM COIJIACOBAHMS MO3MLUI B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK II03HABATEIBHYIO
NEeATEIbHOCTh, ompeneisis €€ Lenud M 3aJauyd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIICCTBJIATH CAMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE caMoOaHallh3a H
CaMOOILIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEr0o O0IIEero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMUEH. B
POTpaMMeE II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPaXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ M 3HAYCHHH OPraHUYECKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJHM B OOECIEYECHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/JAaHUM HOBBIX MaTepHAaJIOB,
HOBBIX HMCTOYHUKOB SHEpIuH, B obecrieueHUn palMOHATILHOTO
MPUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YEeJIOBEKa, a TaKXkKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO Y IPUPOJIHOM CPEAE;



BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKUH SJIEMEHT, aTOM, SAPO U JIEKTPOHHAS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTh, CTEIICHb OKUCICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
TpyIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJOTH, YTIEBOAOPOJIBI,
KHUCIIOPOJ- U a30TCOJEpKAIllMe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUYMHHOCTHA U CUCTEMHOCTH XMMHUYECKHUX SIBICHHMA; MPEICTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX pEaKIui, TePMOJMHAMHYCCKUX W KHHETHYCCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
WCITOJIb30BAHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATEIbHOCTH  4eJoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, ITepepabOTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BEILECTB;

COCTABJISITh YPAaBHEHUS XMUMHYCCKUX PEAKIIMA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHca JTUX peakIuil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

M3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALIUU
WX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAJIC)KHOCTh N3YYCHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBYy M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHHUA TI0 CHUCTEMaTHYCCKOMN
Homenknarype (IUPAC) u nmpuBoauth TpuUBHaIbHBIE Ha3BaHUS MJIA OTACIIBHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEIIECTB (ITHICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,



ATWICHTINKONb, (eHON, (OopMambIeTrul, aneTaabIeTu]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTEAPUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIWH, aJJaHWuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBS3U B
OPTraHUYECKUX COCIWHCHMSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bBytiepoBa mis 00bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOPMHPOBAHHOCT, ~ YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCaXapHoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3p  MEXKAY HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHUX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOI'O BIIUSHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Th, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU M TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUU JUIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;

cOPMHPOBAHHOCTh, YMEHHH: TIPOBOJUTH PACUETHI IO XUMHUYECKHUM
dbopmyIaM U ypaBHCHHUSIM XMMHYECKHUX PEAKIIUH C MCIOJIb30BaHUEM (DU3UICCKUX
BeMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX



BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKJICHUID XUMHUYECKOU
(dbopMysIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  0e30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHONM C mepepaboTKon
BEILIECTB, UCMOJB30BATh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (TIOJyYeHHE M HW3YYEHHUE CBOMCTB OPraHUYeCKHX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KIACCOB U
KHUCJIOPOJCOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIEIOBAaHUS, MPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0/IaTh MpPaBHJIa IKOJIOTHYECKHU 11€J1eCO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEIECTB, MOHMMAas cMbIc nokazatens [1/K;

aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIECTB B
MIPOMBITIIUICHHOCTHU U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaILIMK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, MIHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadbarbiBath €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB
Ne HaumenoBanue

n/ pa3jiejioB U TeM Bcer  Kontpoabn IIpakTH4eck
n NpOrpaMMmel 0 bie padoThI ue pabdoTbl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
IIpenmer

OpraHUYeCKOu

xumun. Teopus

1.1 CTPOCHUS 8
OpraHUYECKUX

coenuHeHu A. M.

byrneposa

Htoro no pazneny 8

Pa3nen 2. YraeBoaopoabl
[IpenenwvHbIC
YTJIEBOJOPOABI —
aJIKaHBbI,

2.1

LUKJIOATKAHbI
Henpenenbusie
YTIIEBOJAOPOBL:
AJIKEHBI, AJIKAJIUCHBI,

2.2 14 1

AJIKUHBI

Apomaruyeckue

2.3 YTJIEBOJOPOIBI 8
(apensr)

[Ipuponusie

HUCTOYHHMKHU

2.4 4
YIIIEBOAOPOAOB U UX

nepepaboTka

95 ["asioreHnpon3BOIHBI

€ yrijiieBoaopoaoB

Hroro no paszneny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 ‘ Cnuptsl. @enon 11 ‘ 1

3.9 Kapb6onunbubie

COEIUHEHUS:

21 1



QBJICTU/IBI U
KETOHBI.

KapGonoBsie

KUACIOTHI. CIIOKHBIC

a¢upsl. XKupbl

3.3 YrieBoasl 9 1

Hroro no pazueny 41

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

AMUHEL
4.1 AMUHOKHCIIOTEL. 12 1
benku
Hroro no pazueny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

51 BbIcOKOMOJIEKYIISApH 6
' bIC COCTMHEHHSI
Hroro mo pazueny 6
OBILIEE KOJIMYECTBO
YACOB I10 102 3

I[TPOT'PAMME




n/n

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Tema ypoka

KoaudecTBO 9acoB

Jara
H3yYeH
us

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

KonTpoan
Hble
padoThI

Bce
ro

IMpakTuy
ecKue
padoTsI

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IIPE/ICTABIICHHUE O
MHOT000pa3uun
OpraHUYEeCKUX
COCIMHEHUN

DNEKTPOHHOE CTPOEHUE
aToma yriepoja
(ocHOBHOE U
BO30YKIEHHOE
coctosiHus). BaneHnTtHbie
BO3MOHOCTH aToMa
yriepoja

Xumudaeckas CBsI3b B
OpraHUYECKUX
COCTMHEHMUSIX.
MexaHnu3MbI
o0Opa3oBaHus
KOBAJICHTHOM CBSI3U,
CrocoObl pa3pbiBa
CBsi3el

Teopus crpoeHus
OpraHMYECKHUX
coenuaenni A. M.
byrneposa

Buaer uzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3D PeKTs
B MOJIEKYJIax




OpPraHN4eCcCKuXx
COECIMHEHNN

[Ipencrasnenue o
KJIacCU(UKALIUU U
CHCTeMaTHYeCKast
HOMEHKJIaTypa
(IUPAC) opranndeckux
BEIIIECTB

Knaccudukanus
peakuuii B
OPraHU4YEeCKON XUMHH

CucreMaruzauus u
000011IeHrEe 3HAHUHT 110
TEME

AJIKaHBI:
TOMOJIOTHUECKUUN PsijI,
oOmras ¢popmyina,
HOMCHKJIaTypa 1
WU30MEPHSI, IICKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT

10

11

12

dusnueckue n
XAUMHUYECKUE CBOMCTBA
AIKAaHOB

HaxoxneHnue ankaHoB B
npupoze. Criocoobl
MOJIyYEHUs U
IIPUMEHEHUE aIKaHOB
[{uknoankansl: oOmias
bopmyuna,
HOMEHKJIaTypa U
u30Mepusl,
0COOEHHOCTH CTPOCHUS
1 XUMHYECKUX CBOMCTB,
CIOCOOBI OJTyYEHUs U
IIPUMEHEHNE

13

Pemrenne pacu€THbIX
3ajja4d Ha OINpeJieIeHne
MOJIEKYJIIPHON
bopMyIibt
OpPraHUYECKOT0
BELIECTBA [10 MACCOBBIM
JI0JIIM aTOMOB
AIIEMEHTOB, BXOSIINX




B €r0 COCTaB.
CucreMaTusanus u
000011IeH1E 3HAHUH 110
TEME

14

AJIKEHBI:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIaTypa,
3IEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII.
CrpyKkTypHas u 1uc-
TpaHC-U30Mepus
AJIKEHOB

15

16

17

dusznueckue u
XHUMHYCCKHE CBOMCTBA
ankeHos. [TpaBuiio
MapkOBHHMKOBa

CriocoObl nostyyeHust u
HIPUMEHEHHE AJIKEHOB

[IpakTuyeckas pabora
Ne 1 o Teme
"Ilonyuyenue aTHIICHA U
M3y4YEHUE ero CBOMUCTB"

18

19

20

Pemenne pacu€THbIX
3aJa4 Ha ONpeeICHHE
MOJIEKYJIAPHOMI
bopmybl
OpPraHUYECKOT 0
BELIECTBA

AJnKagueHbl:
COINPSKEHHBIE,
W30JMPOBAHHbIE,
KYMYJIMPOBAaHHBIE.
OcoOeHHOCTH
AIIEKTPOHHOTO
CTPOCHUS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX TUECHOB

21

CniocoOblI nosydeHus u
npUMEHEeHHE
QJIKaTUCHOB

22

AJIKWHBI:
TOMOJIOTHYECKUH PsIJI,




23

obmras popmyina,
HOMEHKJIaTypa,
JJIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOEHHE MOJICKYI,
¢du3nueckre CBOUCTBA

XUMHYECKHE CBOUCTBA
AIIKUHOB

24

25

26

KauectBeHHbIe peakuyuun
Ha TPOHHYIO CBS3b
CriocoObl nostyueHust u
IIPUMEHEHHE AJIKUHOB
Penrenue 3amau:

pacuéThl O YpaBHEHUIO
XUMHUYECKON pPeaKInu

27

CucreMarusaims u
0000111IeHrEe 3HAHU T10
TEME

28

29

ApeHbl:
TOMOJIOTUYECKUU P,
obmras popmyia,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
OeH30I1a U TOJIyou1a, UX
¢duznyeckue cBoicTBa

XMUMHYECKHE CBOMCTBA
apEHOB: peaKLUU
3aMellEeHUs

30

XUMHYEeCKHE CBOMCTBA
apEHOB: PeaKIuu
MPUCOEANHEHNUS,
OKHCJICHHE TOMOJIOTOB
OeH3o0I1a

31

Ocobennoctu
XAMHUYECKUX CBOUCTB
CTUpOJIa

32

Pemrenne pacu€THbIX
3ajja4d Ha OINpeJieieHne
MOJIEKYJIIPHOM
bopMyIibt
OpPraHUYECKOT 0
BELIECTBA




33

Crioco0bI nostyueHust u
IpUMEHEHHE apCHOB

34

I"'eneTnueckas CBA3b
MEXK]ly pa3jInYHbIMU
KJaccaMu
YIJIEBOAOPOIOB

35

PacuéTrl 1o
YpaBHCHUSIM
XUMHUYECKUX PEaKIUM.
Cucremaruzanuus U
000011IeHNE 3HAHUI 110
TeEME

36

37

38

39

40

41

42

43

[IpuponHsbli ras.
[TomyTHbIe HedTSIHBIE
rassl

Kamennslii yroias u
HPOAYKTHI €T0
nepepadoTKu

HedT1b 1 criocobs! e€
nepepadoTKH.
[Ipumenenue
MIPOYKTOB
nepepaboTku HeTH
['enetrnyeckas cBs3b
MEXy pa3TUIHBIMU
KJIacCaMu
YTJIEBOAOPOIOB
["anoreHonpon3BOAHBIE
YTJI€BOAOPOIOB:
AIEKTPOHHOE CTPOECHHE;
peaKIuu 3aMeIIeHUs
rajioreHa

JlelicTBue mien04Ye Ha
rajoreHInpou3BOAHbIE.
BiaumogeiictBue
JHUTAIOTCHAIKAHOB C
MardueM u IIHHKOM

Cucremaruzanus u
00o011eHne 3HaHUH 10
paszeiy
"VYrnesonopoast"
KonTponbhas pabota
10 TeMe
"Vranesonopoas!"




44

45

46

47

48

49

50

51

IIpenenbusie
OJIHOATOMHBIE CIIUPTBHI:
TFOMOJIOTHYECKUH P,
obmas popmyna,
CTPOEHHUE MOJIEKYII,
U30MepHs,
HOMEHKJIATypa,
KJIacCU(pUKALHS,
¢du3nveckre CBOUCTBA

XUMHUYECKHE CBOMCTBA
MpeACIIbHBIX
OJIHOATOMHBIX CIIUPTOB

CniocoOblI nony4eHus u
pUMEHEHUE
OJIHOATOMHBIX CIIUPTOB

[IpocTeie 3¢upsr:
HOMEHKJIaTypa U
HU30MepHus,
0COOEHHOCTH
(bU3UYECKUX U
XHUMHYSCKHX CBOMCTB

MHoroatoMHbIe
CIIUPTHI:
STUJICHTJINKOIb B
TJIULEPUH, UX
¢buznueckue u
XUMHYECKHE CBOICTBA

CriocoObI nostyueHust u
NpUMEHEHHE
MHOTOaTOMHBIX
CIIUPTOB

®eHo: cTpoeHue
MOJIEKYIbI, PU3NIECKUE
cBoicTBa. TOKCMYHOCTD
denona

XMUMHYECKHE CBOMCTBA
denona

52

53

CniocoOblI nosydeHus u
npuMeHeHue (eHosa

[IpakTuyeckas pabora
Ne 2. Pemenue
AKCTIEPUMEHTATBHBIX
3ama4 o Teme "CrupThl
1 (heHobr"




54

Cucremarusanus u
000011IeHrEe 3HAHU T10
TEME

55

56

AJbIEruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHMIILHOM TPYTIIIbI;
TOMOJIOTHYECKHUE PSIbI,
obmas popmyna,
U30MEepHsl U
HOMEHKJIaTypa

AJbaeruibl ¥ KETOHBI:
buznyeckue cBONUCTBA;
peaxkuuu
MPUCOCANHECHUS

57

Peakuuu okucieHus u
KaueCTBEHHbBIC PEAKIIUU
AJIBJIETUI0B ¥ KETOHOB

58

59

60

61

62

63

Crioco0b! moryueHust
aAJIbACTU 0B U KETOHOB

OIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS
UX MOJICKYJT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢duznyeckue cBoicTBa

XHUMHUYEeCKHE CBOMCTBA
MpeAeNIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OCoOEHHOCTH CBOMCTB
MYpPaBbHHOM KHCIIOTBI.
Mmuoroo6pasue
KapOOHOBBIX KUCIIOT

Oco0OeHHOCTH CBOICTB:
HENpeIeNbHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX
kucnort. [IpencraBurenu
BBICIINX KapOOHOBBIX




KHCIIOT

64

65

66

67

[TonsiTue o
MIPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CrniocoOslI noy4eHus u
pUMEHEHUE
KapOOHOBBIX KUCIIOT

CnoxHbie d(upHI:
TOMOJIOTHYECKUH PsI,
obmas popmyna,
U30MepHsl U
HOMEHKJIaTypa

dusnueckue u
XUMUUYECKHUE CBOICTBA

3¢hupoB

68

69

70

71

72

Pemenne pacu€THbIX
3a/1a4: 110 ypaBHEHUIO
XUMHUYECKON peakiuH,
Ha onpezeeHue
MOJIEKYJIIPHOM
bopMyIbI
OpraHUYECKOI0
BEIIECTBA

ITpakTnyeckas pabora
Ne 3. Pemienune
9KCHEPUMEHTATBHBIX
3a/1a4 1o Teme
"KapOoHOBBIE KMCIIOTHI.
Cnosxuble 3¢upsr”

Kupsl: ctpoenue,
dusnueckue u
XUMHYECKHE CBOICTBA
(ruzponus)
OCoOEHHOCTH CBOIMCTB
JKUPOB, COAEPIKALIUX
OCTaTKHU HENpPEeAENIbHBIX
JKUPHBIX KUCITOT. JKUpbI
B IIPUPO/JIE

Mpgb11a kak coiau
BBICIIINX KapOOHOBBIX
KHUCIIOT, UX MOIOIIEE
nevicteue. [lorsaTue o
CHHTETHYECKUX
MOIOIIIUX CPENICTBAX




(CMC)

73

74

75

I'eneTnueckas cBA3b
YIJIEBOAOPOJOB U
KUCJIOPOACOAEPKAIINX
OpraHUYECKUX BEIECTB
PacuéTrl 1o
ypaBHEHUSIM
XAMHYECKHUX PEaKUi

CI/ICTCMaTI/IBaI_II/IH n

000011IeH1E 3HAHU 110
TEME

76

OO0m1ast xapaKTepUCTHKA
YIJICBOJIOB U
KJaccuukanms
yIJIeBOAOB (MOHO-, JTH-
U TIOJIUCaXapH/Ibl )

77

MoHocaxapu/ibl:
dbuznyeckue cBoiicTBa U
HAXO0XJICHHE B IPUPOJIE

78

[IpuMeHeHue rroKo35l,
e€ 3HaYCHUE B
JKU3HEACITEIBHOCTH
opranusma

79

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpuponae
U IPUMEHEHHE
JIACAXAPUJIOB

80

ITomucaxapunabr:
CTpOCHHE
MaKpOMOJIEKYJI,
¢buznueckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

81

TToustue 00
I/ICKYCCTBGHHLIX
BOJIOKHAX

82

Pemrenne pacueTHbIxX
3ajja4d Ha ONpeJieIeHne
JTOJIU BBIXO0/1a MTPOAYKTa
peaxkuuu ot
TEOPETUUYECKHI
BO3MOKHOT'O

83

Cucremaruzanuus u




000011IeHrEe 3HAHUHT T10
paszaeny

84

KontponsHas pabora
1o TeMe
"Kucnopoacoaepxariue
OpTaHHYECKUE
coenuHeHus"

85

AMUHBL:
KJIacCU(pUKALHS,
CTPOCHHUE MOJICKYJI,
obmras ¢popmyina,
U30MepHs,
HOMEHKJIATypa H
(du3nveckre CBOMCTBA

86

XUMHUYECKUE CBOMCTBA
anmu(aTHIECKUX AMHHOB

87

88

89

90

AHUWIMH: CTpOEHUE
aHWINHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

CniocoOslI nony4eHus u
IPUMCHCHUE
amaTHIECKUX AMHHOB

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa 1
uzomepus, hpuznueckue
cBoiicTBa. OTAEIbHBIE
MIPEACTABUTENH 0L
AMHUHOKHCIIOT

XHUMHUYEeCKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OHOJIOrYecKoe
3HaYEHHUE
amMuHOKucIOT. CUHTE3 U
TUAPOIU3 TIETITHIOB

91

92

benku xak npupoaHbie
MTOJIUMEPHI; CTPYKTYPBI
0OeNKoB
XUMHYECKHE CBOMCTBA
OeIKOB

93

A3zoTcoaepkaime
reTepOLMKINYECKHE
COEIUHEHMUS.
Hyxnennosbie




KHUCJIOTBL: COCTaB,
CTPOCHHE U
Ouosiornueckas poib

94

95

96

97

[IpakTuyeckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"A30TcoaepKalme
OpTraHUYECKHE
coenuHeHus"

[IpakTuyeckas pabora
Ne 5. Pemenue
AKCTIEPUMEHTATBHBIX
3aJa4 [0 TEME
"Pacno3HaBanue
OpPTaHWYECKHUX
coeqrueHuin”

KoHTtposbHas padota
10 TEME
"A3oTcoaepKaliure
OpraHUYEeCKHE
coenuHeHus"

OCHOBHBIC TTOHATHS
XUMMHU
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN U METOJBI
UX CHHTE3a —
MOJIUMEpHU3alus U
MMOTUKOHIEHCAITHS

98

99

100

101

ITnacTmaccel.
Yuansanusa u
nepepadoTKa MiIacTuKa

DnacToMepsl:
HaTypaJbHbIN
CUHTETHUYECKUE
Kay4yyku. Pe3una

BomnokHna:
HaTypaJbHBIE,
HCKYCCTBEHHBIE,
CHUHTETHUYECKUE.
ITonumepsr
CHCIHAIIFHOTO
Ha3HA4YEHUS

[IpakTuueckas pabora




102

Ne 6. Pemienue
AKCTICPUMEHTATBHBIX
3a7a4 10 TEME
"Pacno3HaBanue
IUIACTMAacC 1 BOJIOKOH"

O6o006menne u
CUCTeMaTU3aIHs
M3YYEHHOTO MaTepuaa
o TeMe
"BricokOMOIEKyIIpHbIC
coeMHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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