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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0Opa3oBaTenbHOI MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacraBnenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJNOXKeHHH «CTparerum pasBUTHS BOcHUTaHuUA B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
W3yuenue mpeamera, peald3dyeMoe B YCIOBUAX JU(PEepeHIIMpPOBAHHOIO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJOJDKEHU O0Oy4YeHHUsI B OpraHu3auusax NpodeccHOHaNbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeJieH, CoJep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJITOTOBKHM BBITYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUU QYHKIIAH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IEJAX, COACp)KaHWHU, OOIIEH cTpareruu
oOyd4eHUsI, BOCITUTAHUS U PA3BUTHS OOYyJaIOIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
W3y4eHUs] y4eOHOro maTepuasa, KOJIWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaloIMUXCs B
paMKax HWTOTOBOM arTecTtanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneNeHue W CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEPHOE pacmlpeliejieHue y4yeOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LENEeH U 3a/1a4 U3y4YEeHHUsI NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHUs (MMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4eHHMEM XHUMHUUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4EeOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENHAThCS B COOTBETCTBHUM C HANPABJIEHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJNEHHOTO W3Y4YEHMs] HampaBlIeH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toil CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHE TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHMsl, B TOM YUCJIE C IEPCIIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccuoHambHoro oopasosanus. Hapsgy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydaromuxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMUs» Ha YpOBHE YIiyOnEHHOIO U3y4eHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHUMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuusx 0a30BOro u yriyoJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. DTa cUcTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIyOJeHUS
IIPEICTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenue mnepuogmueckoro 3akoHa u Ilepuommueckoit
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuit  JomnojHseTcs  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU ynenseTrcs 0co00e BHUMaHHUE BOMPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [OMOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuaina mo obmel xumuu. [Ipu
U3y4YEeHUU TMpeJMETa B JAHHOM Cllydyae akleHT OyaeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHbl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ouonoruueckoro npoduist OOJIBLUINKI yAENbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBiseTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4CHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3ydeHHEe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C yU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCS (POPMHPOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3aiuio TaKux LeseH, Kak:

e (opMupoBaHME TpPEACTABICHUI: O MaTepUaTbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B oOecrneueHuu
YCTOWYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTreTUIECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBbIX HCTOYHUKOB YHEPTHUH, B
00ecCIleyeHun palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAy4YHBIX IPUHLIUAIIAX XUMUYECKOTO IPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCsI OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMUS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHUECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOjieHue  TMPEeACTABICHHM O  HAy4HbBIX  METOJlaX  MO3HaHUf,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSCHECHHMS XHWMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITEIBHOCTH U TOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEIOCTHOM CHUCTEMBI CpeHEro oOIero oOpa3oBaHUs NMPU HU3YUYCHUHU
npeaMera  «XUMHUS» Ha  YrIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNM B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBUIO YCTIEIITHON MPOo(decCuOHATBLHON U 00IIeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO6m1ee YKCiIo 4acoB, MPEAYCMOTPEHHBIX JJISI U3YYCHUSI XUMUU Ha YIIIyOJICHHOM
ypOBHE cpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEJIENIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOH XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XMUMUU, MPEACTABICHUE O MHOTr0oOpa3uu
OpPraHUYECKUX COCTUHEHUMN.

DIEeKTPOHHOE CTPOEHUE aToMa YIVIEpOAAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BaneHTHbIE BO3MOKHOCTH aroma yriepoja. XHMHUYECKas CBA3b B
OpraHUYECKUX COeAMHEHUSX. TUIbl THOpUAM3alUU aTOMHBIX OpOUTaeit yriieposa.
MexaHu3mbl  00pa30BaHHsA  KOBAJIEHTHOM CBs3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHslid). Tumbl nNEpeKkpbIBaHUS AaTOMHBIX OpOWUTaned, o©- H T-CBA3M.
OnunapHasi, 1BOMHas U TpouHas cBsi3b. CrocoObl pa3pbiBa CBsI3€H B MOJEKYJax
opraHuueckux BemiecTB. IloHsiTue o0 CBOOOAHOM paaukaine, Hykiaeopuiae u
anexTpoduie.

Teopus cTrpoeHus opraHudeckux coenqnueHnid A.M. bytinepoBa u coBpeMeHHbIE
IIPEACTABIICHUS] O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPTaHHYECKUX
coelMHeHUd. MoJeKysipHble U CTPYKTYpHbIE (popMyiibl. CTpyKTypHBIE (HOPMYIIbI
pPa3IMYHBIX BUJOB: pa3BEPHYTas, COKpamléHHas, ckejeTHad. M3omepus. Buabl
M30MEpHUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS. DIIEKTPOHHBIE 2PHEKTH B MOJIEKYJIaxX
OpraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN U ME30MEPHBIHN 3P (HEKTHI).

[IpencraBienne o kiaccupukauu oOpraHudeckux BemiecTB. [loHsTue o
¢ynkunoHansHOM Tpynne. ['omonorus. ['omonornueckue psiabl. CuctemMaTuyeckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTJEJIbHBIX MIPEACTABUTEIICH.

OcobenHocti ¥ KiaccupUKalysg OpraHuuecKux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUU B OPTraHUYECKON XUMUHU.

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHMs] BEIIECTB M MX MPEBpPaALCHUN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELECTB M MaTepuajaMi Ha UX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHMYECKUX BEIIECTB NPU HArpeBaHUu (ILJIABJICHHE,
oOyriMBaHWEe M TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJl OpPraHuYecKHX
BEILIECTB.

YriaeBoaopoasbl.

Anxanpl. ['omonoruyeckuii psin aikaHoB, oOmias ¢opMyia, HOMEHKJIATypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKaHOB, Sp°-
ruOpuau3aiys aTOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. DuU3MUECKHE CBOWCTBA
AJIKaHOB.



XVMMHMUYECKHE CBOMCTBAa aJIKAHOB: pPEAKLUUU 3aMELICHUS, HW30MEpPHU3aLNH,
JNETUAPUPOBAHMS, LUKIM3ALMKU, MUPOJM3a, KpeKkuHra, ropenus. [IpencraBinenue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B npupose. CriocoObl NOTydyeHUs: U IPUMEHEHHUE aJIKaHOB.

[Huknoankanel. O0mas ¢opMysa, HOMEHKIaTypa U uzomepusi. OcCOOEHHOCTH
CTPOCHHSI M XUMUYECKUX CBOWCTB MaJbIX (ILUKJIOMPOIAH, IIUKI0O0yTaH) U OOBIYHBIX
(LIMKJIONEHTaH, HUKIOIeKCaH) [MUKIOATKaHOB. CrocOObl MOJIyYeHHUs] U MPUMEHEHUE
LAKJIOAJIKAHOB.

Anxensl. ['omonoruueckuil psa ajakeHoB, oOmias ¢GopMmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AIKEHOB, SP>-THOPHIM3AHS
aTOMHBIX OpOuTajneil yriaepoaa, 6- U m-cBsi3u. CTpyKTypHas U reomeTpuyeckas (1uc-
TpaHc-) uzomepusi. Pu3NvecKre CBONCTBA AIKEHOB. XMMUUYECKUE CBOMCTBA: pPEeaKIun
IIPUCOEIUHEHNS], 3aMEILIEHUS B O-TI0JIOKEHUE IIPU IBOWHOU CBS3H, IOJIMMEPU3ALIMU U
okucinenus. [Ipasuio MapkoBHHKOBa. KauecTBEeHHBIE peakluy Ha JBOMHYIO CBS3b.
Crioco0bl 1oJTyueHus: ¥ MPUMEHEHHUE AJIKEHOB.

Anxanuensl. Krnaccudukaius ankagueHOB (CONPSKEHHBIE, H30JIUPOBAHHBIE,
Kymyauposannvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMUYECKHX CBOMCTB
CONpPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX
aueHoB. CriocoObl MOyYeHUsl U IPUMEHEHHUE alIKaJUEHOB.

Ankunbl. ['oMonoruueckui psiji aJkuHOB, 00IIas (GopMynna, HOMEHKIATypa U
M30MEPUS. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKUHOB, Sp-
ruopuau3anms aTOMHbIX opOuTaneil yriepona. dusnyeckue CBOWCTBA AJKHHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIUU NPUCOCAUHEHUSA, JUMEPU3ALMU U TPUMEPU3ALINH,
okuciieHusa. KHCI0oTHbIE CBOWMCTBA aJKWHOB, UMEKOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakly Ha TPOWHYIO CBs3b. CrOCOOBI MONYYEHUS U NMPUMEHEHHE
AJKUHOB.

ApomMartuyeckue yrieBogopoibl (apeHsl). ['oMonornyeckuit psij apeHoB, 001ast
dbopMyIia, HOMEHKIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIeKYJbl OeH301a. PU3ndyecKkue CBOMCTBA apeHOB. XMMHUYECKHE CBOICTBa OeH30I1a
M €ro TOMOJIOTOB: pEaKIMU 3aMelIeHUs] B OCH30JIbHOM KOJbIE U YIIIEBOJOPOJAHOM
paaukane, peakuuMd  MPUCOCAUHEHHS,  OKUCIEHUE  TOMOJIOroB  OeH307a.
[IpencraBnenre 00 OPUEHTUPYIOIIEM JCHCTBUN 3aMECTUTENCH B OCH30JIBHOM KOJIBIIE
Ha TpUMepe aJKWIBHBIX PaJUKajoB, KapOOKCHIBbHOM, T'MIPOKCHIBHOM, aMHUHO- H
HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzaust ctupona. CrnocoObl MOTYyYEHUS W MPUMEHEHUE apOMAaTHYECKHX
YTJIEBOJIOPOJIOB.

[Ipuponnsrii ra3. IlonyTtHeie HedTsiHble ra3pl. HedTh um €€ mpoucxoxiaeHue.
Kamennsplii yronp u mnpoaykTsl ero nepepadotku. CrocoObl mepepaboTku HedTu:



NEPEeroHKa, KPEKUHI (TePMUYECKHM, KaTalUTUYECKUW), PUDOPMUHT, MUPOJIU3.
[IponayxTsl nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHUE TaJOrEHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEIIeHHUs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOrPYIIy, I[HAHOTPYMIY,
amuHOTpynmy. JleficTBHe Ha TraJIoreHNnpOU3BOIHBIE BOJHOTO U COIMPTOBOIO pacTBOpa
ménoun. B3anmonencTBue AUTraJOreHaJKaHOB C MarHueM M UuHKOM. llonsTme o
METaJUIOOPTaHUYECKUX  COEAMHEHUsX. Vcmosib30BaHME — TraJIOr€HIPOM3BOJIHBIX
yIIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHs BEIIECTB U HUX IPEBPALICHUI:
U3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KayECTBEHHBIX
peaklMii YIrJIeBOJOPOJOB pa3IUYHbIX KiaccoB (oOeclBeurBaHUE OpPOMHON WM
WOJHOM BOJBI, pAacTBOpa II€pMaHraHaTa Kajids, B3aWMOJCHCTBHE AallETHIIEHA C
aMMHUaYHbIM pacTBOpoM okcuja cepedpa(l)), kauectBeHHOE OOHapyXEHUE yriepoaa
U BOJAOPOJa B OPraHWYECKHUX BEUIECTBAX, IOJYYEHUE 3THIECHA U HU3YyYECHHE €ro
CBOMCTB, O3HakomiieHHE cC KomiekuusmMu «Hedts» u «Yromb», ¢ obpasuamu
IJIaCTMAcC, KAay4yKOB W pE3HHbI, MOJECIMPOBAHUE MOJEKYJI YIJIEBOAOPOIOB H
raJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue COeIMHECHUS.

[IpenenbHble OAHOATOMHBIE CHUPTBHL. CTpoeHue MoOJeKyn (Ha mpuMepe
MEeTaHola M 9JTaHoja). ['oMonorumueckuid psn, oOmwas QopMyna, H3OMEpPHS,
HOMEHKJIaTypa M  kjaccupuxanusa. Dusuyeckue  CBOWCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJaopoaHble CBA3M MEXAYy MOJIEKYJaMU CIIAPTOB.
XVWMHUYECKHE CBOMCTBA: pPEaKUWHW 3aMELIEHUs, JETUApPATALNM, OKHUCIICHMS,
B3aUMOJICHCTBUE C OPIraHMYECKUMHU M HEOPraHMYEeCKUMU KuciioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHHUPTHL. JlelicTBHE ATaHOJa U METaHOJIa HAa OPraHu3M
yenoBeka. CriocoObl MOTyyeHusl ¥ MPUMEHEHUE OHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U u3oMepusi. OCoOeHHOCTH (U3MYECKUX U
XUMHAYECKUX CBOMCTB.

MHoOroaTroMHble CHUPTHI — OATHICHIJIMKOJIb W INHIEepuH. Dusznyeckue u
XUMHUYECKHE CBOMCTBA: PEaKLUM 3aMEILIEHUs, B3AUMOJIEHCTBUE C OPraHUYECKUMHU U
HEOPraHWYECKUMH KHCJIOTaMHU, Ka4YECTBEHHAs PEaklMs HA MHOIOATOMHBIE CIIUPTHI.
[IpeacraBnenre 0 MEXaHU3ME pEaKIuii HyKJIeoPMIbHOTO 3amenieHus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOMyYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHHEe MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0eH3onpHOTO sypa. dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoiictB (enona. KauectBennsie peakuumu Ha ¢enon. TokcuuHocTh (heHomna.
CriocoOsI nostyueHus u npuMeHnenue gpexomna. Genondopmanpaeruatas cMoa.



KapOoHunbHble COeTUHEHUS — albJETUIbl U KETOHBbI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOW Tpymnbl. ['OMoOJOrMYecKre psAabl albJACTHIOB U KETOHOB, OOIas
dbopmyna, w3omepus W HOMEHKIaTypa. Du3umdyeckue CBOWCTBA albJCTHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIBJETUIIOB U KETOHOB: PEAKIIUU MPUCOCTUHECHHUS.
OxuclieHHe anbJerujioB, KaueCTBEHHbIE peakuuu Ha anpaeruabl. CrnocoObl
MOJyYEHUS] U TPUMEHEHHE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpE/e/IbHbIE KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHUCJIOT. M3oMepusi u HoOMeHknaTypa. @u3n4ecKue CBOMCTBA
OJIHOOCHOBHBIX TMPEACNIbHBIX KAapOOHOBBIX KHUCIOT. Bojopoanble cBSi3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHUCIOT. XHUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakius ATepudUKalMU, PEeaKIUd C Yy4aCTUEM YTIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH  CBOMCTB MypaBbUHOM KHUCJIOTHIL. [loHSITHE O TPOU3BOJHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3upax. MHuorooOpaszue KapOOHOBBIX KHCIIOT.
Oc0OEHHOCTH CBOMCTB HEMPEICNbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButenu BhICIIUX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MAJIbMUTHUHOBAs, OJICUHOBAs, JUHOJIEe8As,
JquHoNeHo8as KucaoTbl. CrocoObl MOJyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxuble >¢upbl. ['omonorumyeckuii psn, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. @Pu3ndyeckue U XUMHUYECKHE CBOWCTBA: THAPOJIM3 B KHUCION U
HIETTIOYHOM Cpene.

XKupsei. Ctpoenue, pu3HMUecKue U XUMHUYECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCJION U 1IesouHor cpefe. OCOOEHHOCTH CBOMCTB KUPOB, COAECPKAUIUX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapaktepuctuka yrieBogoB. Knaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TJIOKo3a, (pyKTO3a, rajakrTo3a, puodo3a,
ne3okcupu6o3a. dusnueckue CBOMCTBA W HaxoxaeHue B mpupojge. dorocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIHMH C YYaCTUEM CHUPTOBBIX U AJIbJACTHIHOU
TPyNI, CHOUPTOBOE U MOJOYHOKUCTOEe OpokeHue. I[IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHE B JKU3HEACATEIIbHOCTH OpraHusma. Jlucaxapuapl: caxaposa, MaIbTO3a U
JaKkTo3a. BoccraHaBiauBaronme M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['uaponus
nucaxapuaoB. Haxoxnenue B mpupone u npuMeHeHue. llonmcaxapunasl: kpaxman,
[VIMKOTeH U 1esuitono3a. CTpoeHne MakpoOMOJIEKYJd Kpaxmaia, TJIMKOT€Ha H
LEJUTH0103bl. DHU3NYECKHE CBOMCTBA KPAXMAJIA M LEJUTI0N03bl. XUMUYECKUE CBOWCTBA
Kpaxmaja: TUIPOJIM3, KA4eCTBEHHAas peakuusi ¢ HOJA0M. XUMHYECKHE CBOWCTBA
LEJUTIONIO3bl:  TUAPONM3, TojiyueHue dpupoB  uemtonosdbl. [lonsitue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIepUMEHTAbHbIE METOJbl HM3Y4YEHHs] BEIIECTB M UX MPEBPAILLICHUIL:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3aHUMOJICHCTBUE 3TAHOJIA C HATPHEM,



OKHCJICHHE 3TUJIOBOIO CIHMPTA B AJBJIETUJ] HA PACKAJEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUPTA AUXPOMATOM Kajivusg (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC pPEAKIMU Ha albJIeruibl (C THUAPOKCUIOM
muammuHcepeopa(l) u ruapokcuaom meau(Il)), peakuus raunepruHa ¢ TUAPOKCHIOM
menu(Il), xuMuueckne CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJCHCTBHE
pactBopa TIoK03bl ¢ rugapokcusioM menu(ll), B3auMoaencTBie Kpaxmana ¢ MOJIOM,
pEIIeHHNE YKCIEPUMEHTANBHBIX 33/1a4 110 TeMaM «CrupThl U heHob», «KapOoHOBBIE
KUCTOThI. ClIOXKHBIE 2()UPBD).

A30TCoAep:KalMe OPraHnvYecKre CoeUHEHUS.

AMHHBI — OpraHMyYecKkhe MpOU3BOJAHbIE ammHuaka. Krnaccudukaiuss aMHUHOB:
anudaTUUecKrue U apoMaTUUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTUuHbIe. CTpoeHHE
MOJIEKYJ, oOmas (opmysa, U30MEpHUs, HOMEHKJIAaTypa M (PU3NYECKHE CBOWCTBA.
XvUMHUYECKoe  CBOMCTBA  anupaTuyeckuxX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWIMPOBAHHE, B3aUMOJCHCTBUE MMEPBUYHBIX AMUHOB C a30THCTOMN Kucioto. Conmn
ATKWJIAMMOHMUSL.

AHWIVH — NPEICTaBUTENIb aMHUHOB apOMAaTHYECKOro psijga. CTpoeHrE aHUIIMHA.
B3anmHoe BiusiHUE Tpynn aTOMOB B MoJieKyJie aHuInHa. OCOOEHHOCTH XUMHUUYECKUX
CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrnocoObl MOJMydeHUs U
npuMeHeHne anudaTudeckux aMuHoOB. [loydyeHne aHuuHa U3 HUTPOOEH3071a.

AmuHokucioTel. HomeHnknatypa u m3omepus. OTaenbHbIE NPEACTABUTENN (-
AMHHOKHCJIOT: TJIMIMH, AJIaHUH. DU3NYECKUue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKUE
CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX OPraHWYECKUX COCAUHEHUN, peakKiius
MOJIMKOHJICHCAIIMKA, O0pa30BaHUE NENTUAHOW CBsA3U. buonornyeckoe 3HaueHUe
aMUHOKUCIOT. CUHTE3 U THUIPOJIN3 MIENITH/IOB.

benku kak npupoansie mnoauMepbl. llepBuuHas, BTOpUYHAs W TpPETUYHAA
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCIJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M UX MPEBPAILICHUIL:
pacTBOpeHHE OEIKOB B BOJIE, JEHATypalus OCJIKOB TpPH HArpEeBaHWM, I[BETHHIC
peakiuyu Ha  O€NIKH, peIICHHE DJKCIEPUMEHTAJIbHBIX 3ajJad 1o  TeMaM
«A30TconepKalye OpraHuYecKue COeOMHEHHS» U «Pacrno3HaBaHME OpraHMYECKUX
COCIUHEHUI».

BbicokoMoJIeKyIsIPHBbIE COCTUHECHUS.

OCHOBHBIC TOHATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPHU3ALMU, CPEAHSSI MOJEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHECHHN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIUS.



[Tonmumepubie  matepuansl. [lmacTtmaccel  (OJUMATUIIEH, TOJUIPONUIICH,
MOJIMBUHWIXJIOPUA,  TMOJHUCTUPOJ,  NOJUMETHJIMETAaKpWIaT,  IMOJMKApOOHATHI,
nonudTHIIeHTepedTanar). Y Tunmsanus u nepepaboTka IiacTuka.

DnacToMepbl: HATypalbHBIM KayuyyK, CHHTETUYECKUE KaydyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCThb, HIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIAaBCaH).

[Tonmumepsl crienuanbHOTO Ha3Ha4yeHHs (TedioH, KeBap, MEKTPONPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS] BEIIECTB M WX IPEBPALICHUI:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE OJKCIEPUMEHTaIbHBIX 3a7ad 1o Teme «Pacno3HaBaHue
IIJIACTMACC U BOJIOKOHY.

Pacuérneble 3anaun.

Haxoxnenue MoJekyasspHOW (GOpMyJibl  OpraHMYECKOro COEAUHEHUS 110
MacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJIAILMX B €r0 COCTaB, HAXOXKIECHUE MOJIEKYIISIPHOU
(hopMyJIbl OPTaHUYECKOTO COCAMHEHHU 10 Macce (00bEMY) IPOIYKTOB CropaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00BEMY) MNPOAYKTOB pEaKLUUU H/WIA HCXOIHBIX
BELIECTB, YCTAHOBJICHWE CTPYKTYpPHOM (OpPMyJbl OpPraHMYeCKOro BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIIOCOOOB MOJYYEHUS, ONPEICICHHE O0JIU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXIpeaAMETHBIX CBS3€W NMPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIacCe OCYUIECTBIIIETCS 4Yepe3 MCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, NPUHATHIX B OTACIBHBIX NPEAMETaX ECTECTBEHHO-
Hay4HOI'O LIMKIIA.

OO1iue ecTecTBEHHO-HAayuUHble MOHATHUA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
TEeopus, 3aKOH, aHallu3, CHHTE3, KJacCHU(pHUKalus, HaOII0IeHuEe, H3MEpPEHUeE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

®dusuka: Marepusi, aToM, DJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJa,
AHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
¢bu3nyeckre BeIMUNHBL, €AMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTUS, Macca.

buonorus:  kjeTka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, MeTadOIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepoTpOdHBIA THUN NUTaHUS, OpOKEHHE,
(dboTocuHTE3, IbIXaHUE, OCIKHU, YTIAEBOAbL, )KUPbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOIIUBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAJIBHOIO MUTAHMS, MOIOILUE
CpEelCTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpeameTa «XUMHUS» Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHUsI  BBIAEICHBI  CIEAYIOUIME COCTABISAIONIME: OCO3HAHUE
OOy4alolMMHUCA POCCUUCKOM  TIpakAaHCKOW  HWJEHTHUYHOCTH, TOTOBHOCTh K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTA M CAMOOIPEICIICHUIO; HAINYUE MOTHUBALMU K
OoOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATBIMH B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEACHUS; HaJIU4YUE
MIPABOCO3HAHUS, PKOJOTUUECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTbH 1I€JIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE  pe3ynbTaTbl OCBOCHMS mpeaMera «XUMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOy4Jaronuxcs B MpoIecce peaausaiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIndyHOCTHBIE  pe3yNbTaThl OCBOCHMS IpeaMera «XUMHS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OMbITA IIO3HABATEILHOM M MPAKTHUUYECKON JIEATEIIbHOCTH
oOydJaronuxcsi B MpoIlecce peaan3alud 00pa3oBaTEeIbHON NESITEIbHOCTH, B TOM
YUCJIEC B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHMsI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBXKEHHUS K 3aKOHY Y TTPABOTIOPSIKY;

OPEACTaBICHUSI O COLUAJIbHBIX HOpPMax U TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Y4E€OHBIX U MO3HABATEJIbHBIX 3a/a4, BHIOJHECHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHUBBI, HAaMEpPEHUsS, JIOTHKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU ACATEIHHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

IEHHOCTHOTO OTHOIIEHHSI K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTCUYECTBECHHON XUMUM;

YBaXEHUS K TPOIECCY TBOPYECTBA B O00JACTH TEOPHH M TMPAKTHUECKOTO
MPUJIOKEHUS XUMHUHU, OCO3HAHUSI TOrO, YTO JIaHHBbIE HAyKH €CThb pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCHEPUMEHTAIbHBIX  MOUCKOB,
MNOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEJIbHBIX MOTUBOB B IIOJYYEHUU U MOCIEIYIOIIEM aHAIN3E
uH(GOpPMAIIUHU O MIEPEOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMSI, STUUYECKOIO TOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallH, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE pEUICHUS, OPHEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE IMOBEICHHE W IOCTYNKM CBOMX TOBapHIIEH ¢
HO3UIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEICTBUMN
HOCTYIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MMOHUMaHUs LEHHOCTEH 3I0poBOro MW 0Oe3zomacHoro o0pa3za  KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBLHOCTH;

MMOHUMAaHUsl [EHHOCTU MpPaBWJ HMHIWBUAYAJIbHOTO UM  KOJUIEKTUBHOIO
0€30I1acCHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIMX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HaHUsl TOCIEACTBUA W HENPHUATHS BPEIHBIX INPUBbIUEK (YNOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOMN KOMITETEHTHOCTH B y4eOHO-HCCIIeI0BATENBCKON
JEsITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4aCTHE B PELICHUM MPAKTHUUYECKHUX 3a7a4 COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOPECCUi pazIMyHOro poja, B TOM
YKCJIe HA OCHOBE PUMEHEHMS IPEIMETHBIX 3HAHUI M0 XUMUMY;

YBaXXEHUS K TPYLY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY  HMHAMBHUIYAJIBbHON  TPaeKTOPHUH
oOpazoBaHusi, Oyayiien npodeccuu U peanusauu COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSA

AKOJIOTUYECKH LEJIEeCOO0Pa3HOT0 OTHOUIEHUS K TMPUPOJE KaK HUCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUsl IJI00AJTBHOTO XapakTepa JKOJOTMYECKUX NpoOsiaeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCTIONb30BAHUS JOCTHKEHUN XUMHUH VISl PEIICHUS
BOIPOCOB PAllMOHAIBHOIO IPUPOIOTIOIb30BAHUS;



AKTHBHOTO HENPUATHUS JNEUCTBUH, IPUHOCSIINX BPEI OKPYXKAIOLIEH PUPOIHON
cpelne, yMEHUs IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOIMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4YXs Pa3BUTOrO 3KOJOTMYECKOI'O MBIIUICHUS, HKOJIOTHYECKON KYJIBTYPHI,
OIBITA JESTEIBHOCTU IKOJIOIMYECKOW HAIIPaBIEHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMHU B MO3HABATEIBbHON, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, CTIOCOOHOCTHU
¥ YMEHUS aKTUBHO MPOTUBOCTOSITH UJCOJIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU
1 OOILIECTBEHHOM NMPAKTUKH;

MMOHUMaHUs cHneuu(pUKd XMMHUM KAaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
IpesCcTaBiIeHUsT 00 OKpY’KaIoIEM MHUpE KaK O €IMHCTBE MPUPOJbl M 4YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pelmeHuH MpodjeM COXpaHEHHUs
IIPUPOHOTO PaBHOBECHS,

yOEKIEHHOCTU B 0COOON 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTH M Ba)XHOW POJU B CO3JaHMM HOBOH 0a3bl
MaTepUaJIbHON KYJIbTYpBhl, B PEIICHUU TTI00ATbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUSA
YeJI0BEYECTBA — CHIPEBOM, JHEPreTUYECKOM, IMILNEBOM M DKOJOTMYECKOMN
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIIOBUW YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXKAO0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TIOHMMaHUsA  CYIIHOCTH  METOJIOB
MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BATh
MoJlyyaeMble 3HaHMs JJIs aHaJu3a U OOBSCHEHUS SBJICHUM OKpYKaIoLEero Mupa u
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JiejlaTh OOOCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HbIX (JAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOJIYyYEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCHOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
pelIeHus mpo0JieM B PealbHBIX )KU3HEHHBIX CUTYAlIHX;

MHTEpeCca K MO3HAHUIO, UCCIIEN0BATEIBCKON IESITENBHOCTH;

FOTOBHOCTM U CIHOCOOHOCTM K  HEOpepbIBHOMY  OOpa3oBaHHMIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B pas3iuyHbIX cdepax MpopecCHOHATbHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MeTtanpeamMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAaMMBI M0 XMMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI dbopMupoBanus MHUPOBO33PEHHUS oOyJaronmxcs
MEXIMCIUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC MOHSITHS, OTPaKAIOIINE
IICJIOCTHOCTh HAyYHOW KapTUHBI MHUpAa H chenuuKy METOJOB TIO3HAHMS,
WCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHE,
MpoIlecC, CUCTEeMa, Hay4dHbIH (akT, MPUHIUI, TUMOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeOBaHNE, HAOTIOIeHNEe, M3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yYHHUBEpCaJbHbIC yUeOHBIC ICHCTBHs (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHEIE,
pETyJIATUBHBIE), obecreunBaromye GopmupoBaHue (QYHKIIMOHAIBHONH TPaMOTHOCTH
1 COIMATBHON KOMITETCHIIMH 00YJarOmuXCs;

CIIOCOOHOCTh 00YYaOIIUXCS MCIO0JIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMS U  yHUBEpCaJbHblE  ydeOHbIE  JIEUCTBHUS B
MO3HABATEJILHON U COLIMAIIbHOMN MPAKTHKE.

MeramnpeaMeTHble  pe3yiabTaThl OTPaXKAalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

1) 6a3oBble JIorHYecKHe JeiicTBHA:

CaMOCTOSITEIILHO bopMyIUPOBATH u aKTyaJTM3UpPOBaTh npooiaemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNIATh IIeU JeATECIIbHOCTH, 3ajaBas IapaMeTpbl MU KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI JACATEILHOCTH C IMTOCTABIICHHBIMHU ICIISIMU;

WCIIOJIB30BaTh TPU OCBOCHWM 3HAHUN TPHUEMBI JIOTHYCCKOTO MBIIIJICHUS:
BBIJICISITh XapaKTepHbIC TPHW3HAKW TIOHATHH M YCTaHABIMBATh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IS OOBSICHEHHUS OTHEIbHBIX (PAKTOB M
SIBJICHUM;

BBIOMpATh OCHOBAHMS U KPUTEPUH JIUIS KJIACCU(PUKAIIMHU BEIIECCTB U XUMHYECKUX
peaKLnil;

yYCTaHABJIMBATh  MPUIMHHO-CICJACTBEHHBIC  CBS3M  MEXKAY  HM3yd4aeMbIMU
SIBJICHUSIMH;

CTPOUTh JIOTHYECKUE pacCyXIeHus (MHIYKTUBHBIE, JIEyKTUBHBIE, IO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

NPUMEHSTh B TPOIECCE TMO3HAHUS HCIIONB3YEMbIe B XMMHH CHUMBOJIHYCCKUE
(3HAKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPEACTABICHUS — XUMHUYSCKUI
3HAK (CHMBOJ) 2JIEMEHTa, XUMU4ecKas (opMya, YypaBHCHHE XUMHUECKOU PEaKITuu —
Ipy pelieHud Y4eOHBIX IIO3HABATENIbHBIX M NPAKTUUYECKUX 3aj]a4, MNPUMEHAThH



Ha3BaHHbIE MOJEJIbHbIC MPEACTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHI.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUSI BEUIECTB U XHUMHUUYECKHX
peakuuii;

(GopMyTUpOBAThH LIETH U 3a/1a4l UCCIICOBAHMS, UCTIOIb30BATh OCTABICHHBIE U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA
M OCHOBBl g (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJQJICTh HABBIKAMU CAMOCTOSITEJIBHOTO  IUJIAHUPOBAHUS M MPOBEJCHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOIIOAATH 33 XOJOM
MpoIIECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
000OIIEHNS] U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEIOBaHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOM  HMCCIEIOBATEIbCKOM M MPOEKTHOU
NEeSATENbHOCTH, IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PpEUICHHUS MPAKTUYECKUX 3a/]ady, NPUMEHEHHIO pAa3JIUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBAThCS B  PA3IMYHBIX HUCTOYHMKAX uWHPopManuu (HAy4dHO-
MOMyJIsipHAsk TUTEPATYPA XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE TOCOOUS, pECYPChI
WuTepHera), aHanu3upoBaTh HH(DOpPMALMIO  PA3IUYHBIX BHUIOB H  (OpM
NpeJICTaBICHUSI, KPUTHUYECKH OLICHUBATh €€ JJOCTOBEPHOCTh M HEITPOTHBOPEUYUBOCTb;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHSATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
orObope wuHpOpMaIMK, HEOOXOIUMOM ISl  BBIIIOJIHEHHMS  y4eOHBIX  3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCIOJB30BaHUSA WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH U Pa3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeIcTaBlIeHNUsS HHPOpMaIun
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

MCTIONb30BaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpOpMallMel: NPUMEHATh MEXIpeaMeTHble ((PU3nYecKue W MaTeMaTUYEeCKHe)
3HAKW U CUMBOJIBI, (HOpMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'TIAAHOCTH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:



3a/1aBaThb BOIIPOCHI 110 CYIICCTBY 06CY}KI[3.CMOI\/'I TEMBI B X0J€ AUajIora W/
AUCKYCCHUH, BBICKA3bIBATh UJICH, (I)OpMYJ'IPIpOBaTB CBOM IIPCIJIOKCHHUA OTHOCUTCIIBHO
BBIITOJIHCHU A HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYNAaTh C TMPE3CHTAMEH pe3ylbTaTOB TO3HABATEIHLHOW JEATCIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO WM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITTOJTHCHUH
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHUECKON paboThl MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro MpoeKTa, U (pOopMyIHUpPOBATH BEIBOIBI TI0
pe3ynbTaTaM MPOBEAEHHBIX HCCICIOBAHWN MyTEM COTJIACOBAHUS TO3UIMNA B XOJIE
00CyXeHUsI 1 OOMEHA MHEHUSIMHU.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSATENIbHO IUIAHUPOBaTh M  OCYLIECTBISATH CBOK IO3HABATEIBHYIO
JESTeNIbHOCTh, ONpenessst €€ Lead M 3a7auyd, KOHTPOJIMPOBaTb U IO Mepe
HEOOXOJUMOCTH  KOPPEKTHUPOBATh MpEAJaraéMblii  aNropuT™M JEHCTBUM  Ipu
BBIIIOJTHEHUU Y4YEOHBIX U HCCIEIOBAaTENbCKUX 3aJad, BBIOMpATh Haubosee
3¢ (PexTUBHBIA €MOCOO0 WX pemeHuss ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISATh CAaMOKOHTPOJb JIESITENBHOCTH Ha OCHOBE CaMOaHaIM3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl MO XMMHUU Ha YIIIyOJIEHHOM
YpPOBHE Ha YpOBHE CpeJHEro o0mero o0pa3oBaHMs BKIIOYAIOT crieuu(rueckue s
y4eOHOro mpeaMera «XUMUs» HayyHble 3HaHHUS, YMEHHUS U CHOCOObI ACHCTBUN MO
OCBOEHUIO, MHTEPIIPETAllMU U TMpeoOpa30oBaHUIO 3HAHUM, BUABI JESATEIBHOCTH I10
MOJIyYEHUI0O HOBOTO 3HAHUS M NPHUMEHEHUIO 3HAHUH B Pa3IMYHBIX Y4eOHBIX
CUTyalUsAX, a4 TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C XUMHEW. B
MIPOTPaMME O XMUMHH NPEAMETHBIE PE3YJIbTAThI MPEICTABIEHBI 10 TOAAM U3YUYEHUS.

10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranuyeckasi XuMush» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYECKOH
XUMHH B CHCTEME ECTECTBEHHBIX HayK U €€ pOoJM B OOECHEUYEeHHUU YCTONYMBOIO
pa3BUTHUSI YEJIOBEUECTBA B PEIICHUU MPOOJEM SKOIOTHYECKOM, SHEPreTUYECKOU U
NUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB SHEPIHH, B 00€CIIEUEHUH PAllMOHATBHOTO IPUPOAOIIONb30BAHNUSA,



B (OpPMHUPOBAHUM MHUPOBO33PEHUS W OOLIEH KyJIbTypbl YeJIOBeKa, a TaKKe
HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3[I0POBbIO U IPUPOJIHOM CPEJIE;

BIIQZICHUE  CUCTEMOM  XMMHWYECKMX  3HaHWW,  KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMHUYECKHI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
o0osoyka aroma, S-, p-, d-aTOMHbIE OpOUTANIM, OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI ~aToOMa, TUOpUAM3alMs AaTOMHBIX OpOuTaned, HOH, MOJIEKYIa,
BAJIEHTHOCTh, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb OKHUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM 0O0BEM, YIIIEPOIHBINA CKeNeT, (PyHKIHOHAIbHAS
rpynmna, paaukan, CTPYKTypHble (opmynbsl  (pa3BEPHYThIE, COKpaIEHHBIE,
CKEJIETHBIE), HU30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKAs ), ©K30MEPBI, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH, YIJIEBOIOPObI, KHUCIOPOI-
M a30TCOJEPIKAIINE OPraHUYECKHE COEAMHEHUS, MOHOMEDP, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COECMHEHMSI; TEOPUH, 3aKOHBI (IEPUOJIUUECKHUI 3aKOH
JI. 1. MeHnneneeBa, TeOpusi CTPOCHHSI opraHmyeckux BemectB A. M. bytieposa,
3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHMS U IIPEBPALLECHUS SHEPTUU NIPU
XUMUYECKUX  PEaAKIUAX), 3AKOHOMEPHOCTH, CHMBOJIMYECKHN  SI3bIK  XHMHH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKAIlMEe B OCHOBE IOHUMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XHUMHUYECKHUX SIBJICHUW; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peaKkuui, TEpPMOAUHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSX HX MPOTEKAHMUS,
O B3aMMHOM BIIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYyJax (MHIYKTUBHBIA U
Me3oMepHbIil 3ddexTri, opuentantsl I u Il pona); daxronorndyeckue CBeACHHS O
CBOMCTBax, COCTaBe, MOJYy4YEHUH U O€30MaCHOM HCIIOJIb30BAaHUU BaXHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY M NPAKTHUUECKOH AEATEIbHOCTH YesOBEKa, OOIIuX
HAayYHBIX TIPUHIIMIIAX XUMHUYECKOTO TPOM3BOJCTBA (HA MpUMEpEe MPOU3BOJICTBA
MeTaHoJia, epepadboTku HePTH);

c()OPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpHbIC MPU3HAKUA TOHATHM,
YCTaHaBIMBAaTh WX B3aMMOCBA3b, HCIOJb30BATh COOTBETCTBYIOIIME IOHATUSA IIPU
ONMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COECAMHEHUM;

c(hOpMHUPOBAHHOCTH YMECHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTABJICHMS] MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYINI OpPraHUYECKHUX
BEILECTB;

COCTaBJIATh YPABHEHUSI XUMUUYECKUX PEAKIUHA M PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHHUS
ANIEKTPOHHOTrO OanaHca »dTUX peaklMil, peakuuid HMOHHOro OOMeHa MyTEéM
COCTABJICHMSI X MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHMUI;

M3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKUX BEUIECTB JUISl MILUTFOCTPALIMH UX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMUBATH MPUHAMJIECKHOCTh H3YUEHHBIX
OpPraHUYeCKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHUA 10 CHCTEMaTHYECKOM
Homenkaatype (IUPAC) u npuBoauTh TpUBHAJIBHBIE HA3BaHUS JUIsl OTIEIbHBIX
Ipe/CTaBUTENIed OPraHUYEeCKUX BELIECTB (ATUJICH, AllETUJICH, TOJIYOJl, TJIMIICPHH,
STUICHTIUKONb, (EeHon, GopManbaeruy, aneTaabIeTu/l, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHAasl KHCIJIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJbMHUTHUHOBAs KHUCIOTHI,
TJIAIAH, aJIAHWH, MaibTo3a, (PPYKTO3a, aHWIWH, IWBHHWI, H3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(OPMHUPOBAHHOCTh yYMEHHUSI OMNPENEIATh BHUJl XUMHUYECKOM CBA3M B
OpPraHUYECKUX COCIUHEHUSX (KOBAJIGHTHAasT W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa st 0ObsSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTABa U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUecKue
M XUMHYECKHME CBOMCTBA THUINHYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, MKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB, aJKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, aJlbJECTUAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TMPOCTBIX M CJIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCIUHEHUNW U aMHUHOB,
aMUHOKUCJIOT, OCJIKOB, YIIE€BOJAOB (MOHO-, M- U MOJIMCAXapUIO0B), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPaBHCHHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX
PEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TIOJATBEPXAaTh HA KOHKPETHBIX MpPHUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
KPAaTHOCTH M THIIa KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIMSTHUS aTOMOB U
TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh HCTOYHUKH YTIIEBOJOPOJTHOTO
ChIpbs (HE(DTh, TPUPOAHBIN Ta3, YTOJIb), CIIOCOOBI €r0 MEPEepadOTKU M MPAKTHIECKOE
MIPUMEHEHHUE TTPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHUM O €CTECTBEHHO-HAayYHBIX
METO/JaX TMO3HaHUS — HAOIIOEHUU, W3MEPEHUHU, MOJCIUPOBAHUU, JKCIIEPUMEHTE
(peaJIbHOM M MBICJIEHHOM) 1 YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh OCHOBHBIC ONEpaIly MBICIUTEIbHON
NEATeIbHOCTY — aHaJM3 W CHHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — i1 U3Yy4YECHUsS CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUU C
NOHATUSMU W TMPEACTABICHUSMH APYTMX €CTECTBEHHO-HAy4YHBIX MPEIMETOB IS



0ojiee OCO3HAHHOTO TOHMMAHMS CYIIHOCTH MAaTEpPUAIbHOIO €IMHCTBA MUpA,
UCIIOJB30BaTh CHUCTEMHBIC 3HAHUSI 1O OPTraHUYECKOW XUMHUU Jisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUMN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUUYECKUM (HOpMysIam
U YpPaBHEHHUSIM XHMHYECKUX PpEaKIUi C HMCHOJIb30BaHUEM (U3UUYECKUX BEIHYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUYEThl MO HAXOXKJICHUIO XUMHUYECKOU (HOpMYJIIbI
BEIIIECTBA IO W3BECTHBIM MACCOBBIM JIOJSIM XHMMHYECKHUX 3JIEMEHTOB, MPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLICHUBATH C
MO3ULIUNA SKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IMPOU3BOICTBEHHON
NESATENBbHOCTH YEJIOBEKa, CBS3aHHOW C TEepepadOTKOMl BEIIECTB, HCIIOIb30BaTh
MOJIyYeHHbIC 3HAHUA I MPUHATHUS TPAMOTHBIX pElIeHUN MpoOjeM B CUTYyaIUsX,
CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSATEIBHO IUJIAHUPOBATh M MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJy4yeHHEe U U3YYCHUE CBOWMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIE pEAKIHMH YIJIEBOAOPOJOB PA3NIMYHBIX KIJIACCOB H
KUCJIOPOACOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 0 PAcHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJICHHEM TIPaBUII
O0e3zomacHoro oOpamieHusi ¢ BellecTBaMU U JJAOOPATOPHBIM  00OPYIOBAHUEM,
dbopMynupoBaTh 1ENb HUCCIENOBAHMS, TNPEICTABIATH B pa3Iu4yHOU  (opme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH ¢ OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

coOI0/IaTh TMpaBUiia SKOJOTUYECKU I1e1IeCO00pPa3HOr0 TMOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETrO 3J0POBbS, OKpYKAIOIIEH
MIPUPOTHON CPEeJIbl U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazaress [1/1K;

aHAIM3UPOBATh IIEIECO00PAa3HOCTh TMPUMEHEHHUS OPTaHWMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TIONB3a;

c(hOPMHUPOBAHHOCTh yYMEHUN: OCYIIECTBIISITh IICJICHANIPABICHHBIA  MOUCK
XUMUYECKON MH(POpPMAIMUA B PA3JIMYHBIX MCTOYHHMKAX (HAy4YHAs U y4eOHO-HaydHas
JTUTEpaTypa, CpelcTBa mMaccoBoii nH(opmainuu, UHTepHET U Apyrue), KPUTHUECKH
aHaJM3UPOBaTh XUMHUYECKYIO0 MH(OpMaluio, nepepadarbiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpouabn IIpakTnyeck
oOpa3oBaTejibHbIE
n NPOrpaMMel 0 ble padoThI ue padoTsl
pecypcsl
Pa3znen 1. TeopeTudeckue OCHOBbI OPraHUYECKOH XUMUM
IIpenmer
OpraHUYeCKOu
xumuu. Teopus bubmuoreka [JOK
1.1 CTPOCHUS 8 0 0 https://m.edsoo.ru/d69df
OpPraHUYECKUX 650
coenuHeHu A. M.
byrneposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
[IpenenwvHbIe
TeBOZIOPOHI — bubmuoreka [JOK
21 P 5 0 0 https://m.edsoo.ru/d69df
aJIKaHBbI,
650
[IAKJIOATTKAHbI
Henpenenbusie
S bubnuotexa [JOK
2.2 yr POARL: 14 0 1 https://m.edsoo.ru/d69df
AJIKEHBI, AJIKaJIUEHBI, 650
AJIKUHBI o
Apomarnyeckue bubnnorexa [JOK
2.3 YIIEBOIOPOBI 8 0 0 https://m.edsoo.ru/d69df
(apensr) 650
ITpuponusie
HSTOI;HHKH bubnmoreka [JOK
2.4 4 0 0 https://m.edsoo.ru/d69df
YTJIEBOJOPOAOB U UX 650
nepepadboTka -
lNanorennpousBoaH bubmorexa HOK
2.5 P 4 1 0 https://m.edsoo.ru/d69df
bI€ YTJIEBOJIOPOJIOB 650
Uroro no pazaeny 35

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust

3.1

Cnuptel. Genon

11

0

bubmuoreka [JOK
https://m.edsoo.ru/d69df
650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapbonunbHbie
COCTUHEHUSI:
aJbJIETU/IbI U
3.2 KETOHBI.
KapGonossie

a¢upsl. XKups

3.3 VYrieBoasl

Hroro no pazneny

Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus

KUCIOTHI. CIIOKHBIE

21

41

bubmuoreka [JOK
https://m.edsoo.ru/d69df
650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df
650

AMUHBI. bu6mmoreka [JOK
4.1 AMUHOKHCIIOTEL. 12 1 https://m.edsoo.ru/d69df
benku 650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoJIeKy/JISIpHbIE COeIMHEHUSA
Bricokomonekyspa Enbmiorexa LIOK
5.1 yip 6 0 https://m.edsoo.ru/d69df
ble COETUHEHHUS
650
Hroro no paszneny 6
OBHIEE KOJIMYECTBO
YACOB I10 102 3

I[TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakrnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
[IpenMeT 1 3HaU€HHE OPraHUYECKON XUMUH,
1 IpeJICTaBICHUE O MHOI000pa3uu 1 0 0 https://m.edsoo.ru/2368dbc3
OPraHUYECKUX COCTUHEHUI
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
2 (ocHOBHOE U BO30YXKIEHHOE COCTOSHUSA). 1 0 0 https://m.edsoo.ru/bd893ad5
BanenTHbie BO3MOKHOCTH aToma yriepoza
XUMHYECKasi CBSI3b B OPraHUUECKUX
coequHEeHUsX. MexaHu3Mbl 00pa3oBaHUs
3 . 1 0 0 https://m.edsoo.ru/b5b7988a
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsA3EH
Teopust cTpoeHUsI OpraHUYECKUX
4 p Tpu p 1 0 0 https://m.edsoo.ru/d7378a4c
coenuHeHuit A. M. Bytieposa
Buasl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI 1 0 0 https://m.edsoo.ru/cae3f437
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUM
[IpencraBnenue o KnaccuPUKAIIN U
6 cucremarnyeckas Homenkinatypa (IUPAC) 1 0 0 https://m.edsoo.ru/8d4ad178
OpTaHWYECKUX BEIIECTB
Knaccudukanus peakiuii B opraHn4eckon
7 Quicanus peain P 1 0 0 https://m.edsoo.ru/ecddc12e
XUMHUHI
8 Cucremarusanus 1 0000IeHNE 3HAHUH 110 1 0 0 https://m.edsoo.ru/a5f718a6



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178
https://m.edsoo.ru/ecddc12e
https://m.edsoo.ru/a5f718a6

TEMEC

10

11

AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

dusnyeckue 1 XUMUYECKHE CBOMCTBA
AIKAHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTyYEHUs ¥ IIPUMEHEHHUE aTKaHOB

https://m.edsoo.ru/e3a8faff

https://m.edsoo.ru/4d74c161

https://m.edsoo.ru/a952cb7b

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
HOJTYYCHHS U TPUMEHEHUE

https://m.edsoo.ru/2a44f6d6

13

Pemenne pacuéTHbIX 3aa4 Ha OIpeIEIICHHUE
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BEIIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB.
Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TEME

https://m.edsoo.ru/65d19a58

14

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
dbopMyIa, HOMEHKJIATypa, 3JEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

https://m.edsoo.ru/f2cb3f4f

15

16

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CnocoObl MMOJIy4CHHA U MPUMCHCHUC aJIKCHOB

https://m.edsoo.ru/3344bc86

https://m.edsoo.ru/7fcf418c

17

[TpakTrueckast padota Ne 1 o teme

https://m.edsoo.ru/579¢874d



https://m.edsoo.ru/e3a8faff
https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/f2cb3f4f
https://m.edsoo.ru/3344bc86
https://m.edsoo.ru/7fcf418c
https://m.edsoo.ru/579c874d

"ITosrydyeHune 3TUIIEHA U U3YYEHUE €r0
CBOMCTB"

18

19

20

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA

AJ'IKaI[I/ICHLI: COprDKéHHBIC, HU30JIMPOBAHHEIC,

KyMynupoBaHHble. OcOOEHHOCTH
AJIEKTPOHHOI'O CTPOCHUS

XHUMHYECKUE CBOMCTBA COMPSKEHHBIX
JIUEHOB

https://m.edsoo.ru/61adef6e

https://m.edsoo.ru/98c2elcf

https://m.edsoo.ru/ccd8de92

21

CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaJINCHOB

https://m.edsoo.ru/2fdaca94

22

23

AJIKUHBI: TOMOJIOTHYECKUH psil, 001as
dopmMyia, HOMEHKIIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢buznyeckue cBoiicTBa

XMUMHYECKHE CBOMCTBA AJIKNHOB

https://m.edsoo.ru/b8a7aeb4

https://m.edsoo.ru/4d288c7f

24

25

26

KauecTBeHHBIE peakiiiy Ha TPOMHYIO CBS3b

CriocoObI nostyueHus ¥ IpUMEHEHNe
QIKHHOB

Pemenune 3amauy: paC‘léTH M0 YpaBHCHHIO
XUMHYECKOMN peaknuuun

https://m.edsoo.ru/8c624d76

https://m.edsoo.ru/d91efa6f

https://m.edsoo.ru/3311536¢

27

28

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TEME

ApEeHBI: TOMOJIOTHYECKUH s, oO1Iast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH3oJ1a ¥ TOIyoJia, UX (pU3NYECKue

https://m.edsoo.ru/caad3dc2

https://m.edsoo.ru/bd74874f



https://m.edsoo.ru/61a4ef6e
https://m.edsoo.ru/98c2e1cf
https://m.edsoo.ru/ccd8de92
https://m.edsoo.ru/2fdaea94
https://m.edsoo.ru/b8a7aeb4
https://m.edsoo.ru/4d288c7f
https://m.edsoo.ru/8c624d76
https://m.edsoo.ru/d91efa6f
https://m.edsoo.ru/3311536c
https://m.edsoo.ru/caad3dc2
https://m.edsoo.ru/bd74874f

CBOMCTBA

29

30

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH
3aMEeIICHUS

XUMHYECKUE CBOMCTBA APEHOB: PEAKIINHI

MPUCOCAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeHsoia

https://m.edsoo.ru/al481eeb

https://m.edsoo.ru/475ecb63

31

Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTUPOJIA

https://m.edsoo.ru/3a398431

32

33

Pentenune pacuéTHbIX 3a7a4 Ha ONpeieieHne
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BEILIECTBA

CriocoOsbl MOJIYy4CHHA U IPUMCHCHUC apCHOB

https://m.edsoo.ru/ee25a78b

https://m.edsoo.ru/17b1c8d9

34

35

36

I'erHeTnueckas CBA3b MEKIY PA3TMIHBIMH
KJIaCCaMU YTJIEBOJOPOIOB

Pacuétbl o ypaBHEHUSAM XUMHYECKHUX
peakiuii. Cucremaruzaius u 00001IeHNEe
3HAHUH 110 TEME

[Tpupoansiii ra3. [TonyTHble HeTAHBIE Ta3bI

https://m.edsoo.ru/12a2861c

https://m.edsoo.ru/442986¢cc

https://m.edsoo.ru/e234f8be

37

38

39

KameHnHbIi1 yroip 1 IpOIyKThI €70
nepepadboTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHne NPOIYKTOB NiepepaboTKu HedTH
['eneTnueckas cBs3b MEXAY pa3IMUHBIMU
KJIaccaMH YTJIeBOJIOPOIOB

https://m.edsoo.ru/2144ba22

https://m.edsoo.ru/e251538d

https://m.edsoo.ru/bf1e4b96

40

["asioreHonpon3BOIHEIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHHME; PEAKITUU 3aMEIIECHHUS
rajoreta

https://m.edsoo.ru/c5f79¢25

41

JlelicTBue mien04Yei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere

https://m.edsoo.ru/e554b8e6
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JUrajJorcHaJJkaHoB ¢ MarHu€M U IMHKOM

Cucremarusanys U 0000IeHNE 3HAHUN 110

42 | " https://m.edsoo.ru/3b144da2
pazneny "YriaeBogopoabl
Kontponbhas pabota no teme

43 " " https://m.edsoo.ru/9c¢237£51

VYri1eBo10pObI

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psij1, oOmast popmya,

44 CTPOEHHE MOJIEKYJI, U30MEPUs, https://m.edsoo.ru/bbl6aeSd
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBa
XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX

45 https://m.edsoo.ru/6f18427a
OJIHOATOMHBIX CITUPTOB
CriocoOblI Moy4eHus U NpUMEHEHNE

46 v P https://m.edsoo.ru/fe897d79
OJIHOATOMHBIX CITUPTOB
[IpocTeie a3¢upbl: HOMEHKIATypa U

47 U30MepHsl, 0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/da3f9731
XUMHYECKHX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U

48 TJIMIEPUH, UX GU3HUYECKUE U XUMHUECKUE https://m.edsoo.ru/76bb7ddd
CBOMCTBA
CnocoObI Moy4YeHus: U IpUMEHEHNE

49 ya p https://m.edsoo.ru/784b2d18
MHOTOQTOMHBIX CITHPTOB
DeHOM: CTPOCHHUE MOJICKYITBI, PU3NYECKUE

50 . p Y ¢ https://m.edsoo.ru/e9277¢91
cBoiicTBa. TOKCHYHOCTH peHOIa

51 Xumudeckue cBoicTBa (heHoma https://m.eds00.ru/2978c8c9

52 CriocoObI nostyueHus 1 NpuMeHeHne GpeHosna https://m.edsoo.ru/8d59bca2
[TpakTuueckas padora Ne 2. Pemenue

53 P P https://m.eds00.ru/2897db64

SKCHCPUMCHTAJILHBIX 3a/1a4d 11O TCMC



https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/bb16ae5d
https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/76bb7ddd
https://m.edsoo.ru/784b2d18
https://m.edsoo.ru/e9277e91
https://m.edsoo.ru/2978c8c9
https://m.edsoo.ru/8d59bca2
https://m.edsoo.ru/2897db64

"Criupthl U peHob!"

54

55

56

Cucremarusanys U 0000IeHNE 3HAHUN 110
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as popmyia,
M30MEpHsI U HOMEHKJIATypa

AJ'IBI[CFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKuuu MpUCOCINHCHUA

https://m.edsoo.ru/2¢4519dd

https://m.edsoo.ru/b4bd24f3

https://m.edsoo.ru/88a62b8f

57

58

PeaKIII/II/I OKHCJICHHUA U KAYCCTBCHHBIC
PCaKru aJIbACTUAOB U KETOHOB

CriocoObl MOJIYYCHHS AJIbACTUIOB U KETOHOB

https://m.edso0.ru/73b6¢c718

https://m.edsoo.ru/4f1f8b59

59

OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYII

https://m.edsoo.ru/5f151b21

60

61

62

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECKUe CBOICTBa

XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHUHON

KUCIOTHI. MHOr00Opa3ue kKapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/26eal7bb

https://m.edsoo.ru/d1a72f6c

https://m.edsoo.ru/45dd781e

63

Oco0OeHHOCTH CBOICTB: HETPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurtenu BhICIINX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/55bec935

64

[TonsiTvie 0 MPOU3BOIHBIX KAPOOHOBBIX

https://m.edsoo.ru/b38d624
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KHUCJIOT

65

66

Crnioco0bl ONTy4eHus! ¥ IPUMEHEHHE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOmias popmyia, U30MepuUsi 1 HOMEHKJIaTypa

https://m.edsoo.ru/d9bcd1b5

https://m.edsoo.ru/26d8c26a

67

duznueckre 1 XUMUYECKHE CBOMICTBA
3¢upoB

https://m.edsoo.ru/582cedcc

68

69

70

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHIO
XUMUYECKON PEAKLIUU, HA ONPEICICHUE
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

[TpakTnueckas padora Ne 3. Pemienue

9KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
"KapOonoBsie Kuciotsl. Cioxxabie 3¢pupsr”

JKupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

https://m.edsoo.ru/23219d57

https://m.edsoo.ru/bd359e4c

https://m.edsoo.ru/7b93b15¢c

71

Oco0eHHOCTH CBOICTB JKUPOB, COJIEPKALINX
OCTAaTKH HCOPCACIBbHBIX JXUPHBIX KHUCJIOT.
JKups! B ipupone

https://m.edsoo.ru/b921d82b

72

73

74

Mputa Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicreue. IlousaTue o
cuHTeTHYecKuX Moroux cpeactrax (CMC)

I'eneTnueckas cBsA3b yrieBOJIOPOJOB U
KUCJIOPOACOAEPKALINX OPTAHUYECKUX
BEIL[ECTB
Pacu€tel 0 ypaBHEHUSIM XUMHUYECKHUX
peakuui

https://m.edsoo.ru/bcec45f7

https://m.edsoo.ru/bacedf53

https://m.edsoo.ru/8f5cd5f8

75

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110

https://m.edsoo.ru/3336fbff
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TEMEC

76

77

OO01mast XxapaKTEepPUCTHKA YTICBOJOB U
KJIacCU(UKAIUS YIIIeBOJOB (MOHO-, IU-
HOJIMCaXapubl)

Monocaxapuabl: pu3nYecKue CBOWCTBA U
HaXO0XJICHHUE B IPUPOJIE

https://m.edsoo.ru/458fb977

https://m.edsoo.ru/496cfdf4

78

[IpuMeHeHue roKO3bl, €€ 3HaUYeHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

https://m.edsoo.ru/a4b3ed9d

79

80

81

JII/IcaxapI/IIIHI caxapo3a, MaJibT03a U JIAKTO3a.

Haxoxnenue B nmpupoie 1 IpuMEHEHNe
JMCaxapui0B

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
du3nueckre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHHE

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

https://m.edsoo.ru/48f213dc

https://m.edsoo.ru/1e4479cc

https://m.edsoo.ru/6178c2d7

82

83

84

Pemenue pacdeTHBIX 33729 Ha ONPEICIICHIE
JIOJIX BBIXOJA IIPOAYKTA peakIuu OT
TEOPETUIECCKH BO3MOXKHOTO
CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
pazneny

KonTponbHas pabota mo Teme
"Kucnoponacoaepamiyue opraHu4eckue
coeuHeHus"

https://m.edsoo.ru/5cbec922

https://m.edsoo.ru/22ef4cd5

https://m.edsoo.ru/4bce75f5

85

AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas (hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA

https://m.edsoo.ru/264c457¢

86

XUMHYECKHE CBOMCTBA AT (PaTHUECKUX
aMUHOB

https://m.edsoo.ru/cf136751
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87

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

https://m.edsoo.ru/8444e692

88

89

90

CriocoObI MOTydeHUs U IPUMEHEHUE
anmu(aTHIeCKUX aMHHOB

AMHMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
busnveckue coiicta. OTaenbHBIC
MIPEACTABUTENH 0-aMUHOKHCIIOT
XuMHYeCcKHe CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUEHIE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIU3 NENTUI0B

https://m.edsoo.ru/13a4f7bf

https://m.edsoo.ru/85448565

https://m.edsoo.ru/beaffefe

91

benku kak npupoaHbIe TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

https://m.edsoo.ru/69658fcd

92

93

XuMnyeckue cBOHCTBa OEJIKOB

A3oTcozeprkalie reTeporuKInuecKue
coenuHeHus. HyKkiienHOBBIE KHUCIIOTHI:
COCTaB, CTPOCHHME U OMOJIOTHUYECKas pOJIb

https://m.edsoo.ru/bf1db66d

https://m.edsoo.ru/b5dadfa3

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30TcoepKale OpraHnyecKue
coeauHeHHS"

https://m.edsoo.ru/cfcd234b

95

[IpakTuueckas pabora Ne 5. Pemenune
BKCI'IepI/IMeHTaJ'II)HBIX 3a1a4 I10 TCME
"Pacnio3HaBaHne OpraHUYECKUX COCTMHEHUM'

https://m.edsoo.ru/e7ba8f7¢c

96

97

KonTpomnpHas pabota mo Teme
"A30TcoepIKalue OpraHnYeCKue
coenuuenus"”

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COCIUHEHUN U

https://m.edsoo.ru/c227969f

https://m.edsoo.ru/649e1dct
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MCTOJbI X CUHTC3a —IIOJIMMCPU3alvd U
INOJIMKOHACHCAIUA

[Mnactmacchl. YTunm3anus u nepepadoTka

98 1 https://m.edsoo.ru/312f65¢c1
MJIacTHKa

99 DnacToMepbl: HaTypallbHbII CHHTETUYECKHE | hitps://m.edsoo.ru/4a99d43b
Kaydyku. Pesuna
BonokHna: HatypalibHbIE, UCKYCCTBEHHBIE,

100 cuHtreTndeckue. [lonumepsl cnenuanbHOro 1 https://m.edsoo.ru/a74a71a4
Ha3HAYCHUS
[IpakTuueckast padora Ne 6. Pemenue

101 DKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME 1 https://m.edsoo.ru/92eal 88c
"Pacnio3naBanue miacTMacc U BOJIOKOH"
O06o0011eHre U cUCTeMaTU3alus U3Y4YeHHOTO

102 MaTepuaia 1o reMe "BbICOKOMOJIEKYIsIpHbIE 1 https://m.edsoo.ru/alb292aa
coenuHeHUs"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIHOYacCT:

OCHOBOIIOJIATrAIONINE TMOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHD OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBsI3b, KPATHBIC CBS3H), THOPHAM3ALUS
aTOMHBIX oOpOWTaneil, KpUCTAJUIMUecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, PacTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTUAPATHI, YTIICPOIHBIH
ckeneT, (YHKIMOHAIbHAS TPYIIa, paJuKal, WU30MEpbl, CTPYKTYpHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMmeTrpuyeckas  (Iuc-,
TPAHCH30MEPHS), TOMOJIOTUYCCKUIH psi, TOMOJIOTH, VYTIJIICBOIOPOJIHI,
KHCIIOPOJI- M a30TCOJEpIKAIINE COCTUHEHUS, OMOJOTUYECKH AKTHBHBIE
BelecTBa (yraeBObl, KUPBI, OETKHU), MOHOMED, TIOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- U
SHAOTEPMHUUYECKUE, PEeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtumbie ¥ HEOOpaTHUMBbIE), PACTBOP, SIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHICCKAS JUCCOIUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITUTEb,
BOCCTAaHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XHUMHYECKOW  peakIiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XHUMHYECKOTO CTPOCHUS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTHUYECKON TUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIIUE B OCHOBE MOHUMAHMS MPUYMHHOCTH U CUCTEMHOCTH
XAMHYECKUX SBJIECHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MMPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTCMAaxX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIY4YEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHA IIpH OIIMCAHHUKU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKUX 3HAHUNA C MOHATHUSIMH H npeacTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee 0OCO3HAHHOIO MOHMMAHHUS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHU W TPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKux MU

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHHS (OPMYJ HEOPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU [T KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KJIacCU(PUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
[0 Pa3IUYHBIM NpPU3HAKaM (YUCIY U COCTaBY PEArupyrOIIMX BEUIECTB,
TErIOBOMY  3(PQPEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepunoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MTOHSTHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH MO

MepHoaM U rpymnmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
AIEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIC
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PEaKIUU UAYT 0 KOHIIA

peakuuid TUAPONU3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMITIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'pYIIII
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0COOeHHOCTEN pcalin3aliii Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapPaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB U Ba)KHEHIIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHIUPTHI, (HEHOIBI, aAlIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTBI, CJIOXHBIE 3(QUPBI, KHUPBI, YIJIEBOAbI, aAMUHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHS TPOBOJIUTH PACUETHl 10 XHUMHUYECKHM
dbopmynaM ¥ ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETMYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JIJAHO B BUJIE PacTBOpaA C ONPEAEIEHHON MacCOBOI
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

TEII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BeliecTBa




11

12

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOTO MO3HAHUS SABJIECHUU
MIPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHUSI XHUMHUYCCKHUX SBJIICHHH, HMMEIONIUX MECTO B IPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS HPUMEHATh (MCHONb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKHUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHU TPOOJIeM B CUTYaUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBLHBIX 3amaq o pacro3HaBaHHIO
HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIEOBAHNUS;, TIPEICTABIATh B
pasnuaHON (opme pe3yibTaThl AKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupOBaHHOCTh YMEHHSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAINH, ceTh IHTEepHET u
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XMMHUYECKYI0 HH(YOpMALHIO,
nepepadaTbiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN [EATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKON BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JIEHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTesid IpeENeIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMeEpax CrocoObl
YMEHBIIEHUS Y MIPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHS Ha OPTaHU3M

YCJIOBCKa




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHUH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIENIb CTPOEHUsI aroMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanmuss XUMHYECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/IH atoMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
NepuoJiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUMX OKCUI0B U TUAPOKCUIOB

1.3

Banentnocts. DnektpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTUYECKAst, BOJOPOIHAs)
1 MeXaHU3MbI €€ 00pa3oBaHus. MeXMOIEKYIsIpHbIE B3auMoieiicTBus. BemecTBa
MOJIEKYJIIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiyu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUE Ha

COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [llarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CunabHble W cinadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpasbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn noHHOro oOMeHa

I'maponus coneit. MonHoe npousBenenue BoAbl. Bomopoanelii nokazarens (pH)
pacTBopa

CriocoOsI BeIpasKeHHUsI KOHIIEHTPAILIMK PACTBOPOB: MAacCOBasi A0JS PaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpaus. HackllieHHble W HEHACHIIICHHBIC

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC PpCaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

paszHbIM 3HaUeHHeM pH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenkiarypa HeopraHM4ecKux

BEILIECTB

22

23

24

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajabLUM,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJie30, MeIb) U HX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUS) M UX  COCAMHEHMH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHN4YCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHMSI TEOPUU XUMHUYECKOI'O CTPOECHMUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YriuepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

34

3.5

[IpencraBnenne o kiaccupUKAIMUM OpraHUYecKHX BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHNYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuse u snexrpoduie. [Ipasmio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemudpuka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pPasMEpoOM LUKIIA. Peakmun MPUCOCAUHCHUSA U PAIUKAIIBHOI'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3aui. [IpoMbInieHHBIe W TA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

AnkanaveHsl. XHMMHUUYECKHE CBOMCTBA alIKaJUEHOB: pEaKLUHUM MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

aJIKaIUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
TUIPUPOBAaHUE, TUApATAlUs, T'MIPOraJIorT€HUPOBAHKE) KaK CIOCO0 IOJIy4yeHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHH JJI CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XHUMHYECKHME CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHMs, NpUCOeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropeHus.
[Tonmyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKONb W TIIMLUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. XumMuueckue cBoicTBa (eHosa (peakuuu ¢ HATpUEM, THUAPOKCHAOM

HaTpusi, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIUM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepeOpsHOro
3epKanay, B3aumoencTaue ¢ ruapokcuaom meau (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIHUPTOB, THUIpaTalus ameTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, albJACTUA0OB. BpIciiue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupsl u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3PUPOB B
MUIIEBOH M TNap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpPbI
TJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUICHHE, XUPOB Kak CHocod
MIPOMBIIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YacTHEM CIHUPTOBBIX H




3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIoKOo3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIH MENK)

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aMMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWJIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHUCIOTHI Kak aM(oTepHble OpraHuYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYpalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHHs] MouyieKyld. OCHOBHBIE CIOCOOBI TIOMYyYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpPU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux coeMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrno3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumuss B moBcenHeBHOM xu3HU. [IpaBunma Oe3omacHON pabOTHl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 370pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XHUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M DHEpPreTUKa: MPUPOTHBIA M TOMYTHBIA He(TIHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XuUMUA W JKOJOrUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsi3HeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AHLTepHaTI/IBHLIe HNCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHUX




BEILIECTB (HAa IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBerHas  Mmetauryprus.  CTeKsi0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckass — xumus.  Cppb€ a8 OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THBIX 337184
5.1 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE HIIM 00BEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIICCTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacu€tel 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHUSCKUAX PEAKIIHSIX
5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO U3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA MIPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6  omHO W3 BELIECTB JIAaHO B BHJE PACTBOPA C ONMPEACIEHHOM MacCOBOM H0Jeit
pacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonab30BaHNEM HOHATHI «MacCOBast 10JIS», «MOJISIpHAs
. KOHIIEHTPALUs», KPACTBOPUMOCTb)
Haxoxaenne MonekymisipHOi (popMyIbl OpraHMYECKOTO BEIIeCTBa M0 €ro
5.8  IUIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, HUIH IO

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus; 10 kimace. yrryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penakuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO

«3narensctBO «IIpocBemienue»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru
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