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HOACHUTEJBHASA 3AIINCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI 00pa3oBaTeIbHON MPOTPAMMBI CpEIHETo o0111ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHBIE MPOrPaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKKe IS
MPOJIOIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
HOJPOOHYI0  MHTEpIPETAlMI0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alus KOTOpoW obecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOydJaronuxcs B
paMKax WTOTOBOM arTectanud B (OpME EIUHOTO TOCYJApPCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacrpejiefieHie W CTPYKTYpPHPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LeJIE U 3aa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMe MO XMMHM IPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH collepikaHusl yueOHOro mpeamera
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHON COCTaBIISAIOILEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  TOJYYEHUS  XUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO HA  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINUX OMpPENEIEHHBIN TPO(UIIb
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOTpaMMBbI  CpeaHero o0Iero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
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BOCIIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE Yy HHX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHHH palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, WMMEIOUIMX MEXKIUCUUILTHHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomyMH MpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [lpu onpeneneHuu Moaxo0/10B K 0TOOPY U CTPYKTYpHOU
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nojokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHMHS» COCTABIISIET COBOKYMHOCTh IMPEAMETHBIX 3HaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMAaTPUBAEMBIX C TOUKH 3PEHHS] XUMUYECKOW KHHETUKU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS YHEPreTUYECKUX U3MEHEHUU NpH €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIIOB ~ peakuud  JOmojHseTcss  (opMHpOBaHMEM  IpEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLIECCaxX M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKLIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpNKAHME KypCOB XHUMUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npoduiis 60bInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO e BpeMa B COAEp)KaHMM IIpeaMeTa JUId KIIACCOB XUMHUKO-
ounonoruueckoro npoduiast OoNbIIUI yAENbHbII BeCc OyleT UMETh OpraHudeckas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPY, TAKHUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTBI U Apyrue. Ilpy 5TOM 3HaHUA O COCTAaBe M CBOMCTBAX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mmane ¢QopMmupoBaHMs OCHOB HayyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX ¢ YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B 00eCredyeHHH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalUOHAIBHOTO MPUPOJONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMUYECKUX PEAKLUUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX MPUHLIHINAX XUMUYECKOTO MPOU3BOJICTBA;
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dbopmupoBaHue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN IS OOBSICHEHUS
KJIFOYEBBIX MJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, IJI1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOM U TPOU3BOJCTBEHHOW JIEATECIILHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepadOTKOU
BEIIIECTB;

yrayOJaeHne  TPEACTABICHHM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB MU OOBACHEHHUS XHMHUYECKHX SBJICHHNM, HMECIOIIHUX MECTO B
MIPUPOJIC, B MPAKTUYECKOM IS TEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnaHe peanu3anuu TMEPBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0OLIEYeIOBEYECKUX [IEHHOCTEM;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOM KYJIbTYPhI, IPUOOPETEHNE OMBITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO1ee YMCiIo 4acoB, MPEAYCMOTPEHHBIX IS M3YYCHUS XUMHUHU Ha yriIyOJICHHOM
YpOBHE cpenHero obmero obpazoBanus, cocrtaBisier B 10 xkmacce — 102 gaca (3
yaca B HEJIEIIO),



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUHW, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AMM aTOMHBIX opOuTtanei
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsi3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIax
opranuyeckux BemecTB. [loHsATHE O CBOOOAHOM pajgukane, Hykieopuie u
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl u3omMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
dbyukiuoHansHOM rpytie. 'omonorus. 'omonornyeckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHbIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocT U Kiaccu(ukanus OpraHuyecKux peakiuuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKHUX BEIIECTB IPU HArpEBAHHUU
(niaBrneHue, OOYTIIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OpraHUYECKUX BEIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psj ankaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. Dusmveckne cBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNEruApUPOBAHUs, IUKIN3ALUN, TUPOJIN3a, KPEKHHra, ropenus. IIpencrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenune B npupojie. CriocoObl NOTyYeHUs! U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CroCOObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMerpuyeckas (1uc-TpaHc-) wu3zoMepusi. @Du3nyeckue CBONCTBA aAJKEHOB.
XUMUYECKUE CBOWCTBA: PEaKIUU IPUCOCAUHEHHMs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Anxunbl. 'oMonorudeckuil psii alkMHOB, 001as GopMyiia, HOMEHKIATYpa U
U30MepUsl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  INPUCOEAUHEHHUs, JUMEpPHU3ALMA U
TpUMepHU3alun, OKuciaeHns. KucioTHele CBOMCTBA AIIKUHOB, UMEIOIIMX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKalle, PEAaKUUU NPUCOCIUHEHUS, OKHUCICHUE T'OMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATHYECKUX YIJIEBOJOPOIOB.

[Tpuponusiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh U €€ mpoucxoxiaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
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NEPETrOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboOTKM HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJOTeéHa Ha TUAPOKCOrpyNIy, HUTPOIpyNIy, LHUaHOIPYIIILY,
amuHoOrpynmy. JleficTBue Ha TaJIOr€HIPOM3BOJIHBIE BOJHOTO U CIHUPTOBOIrO
pactBopa mEénoun. B3anMozeiicTBue nuUraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPAILCHUA:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ KoyekuusMu «Hepts» n «Yromby, ¢
oOpasamMu IJIacTMacc, KaydyyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJEKYJ
YII€BOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMS.

[TpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha IpuMmepe
MeTaHoja W 3TaHosa). ['omosormyeckuil psa, oOmas Gopmyna, H30OMepus,
HOMEHKJIaTypa U Kiaccudukamuss. @Dusnueckue CBOHCTBA  MpeIeNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbIE CBSI3M MEXAY MOJIEKYJIaMHU CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JeruApaTalud, OKHUCIEHUs,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[ecTBUE 3TaHONIA U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatomMHble CHMPTHI — JTWICHIVIMKOJIb M TIHLEepuH. PuU3HUecKUe u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUs], B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cnuptel. [IpencraBienre o MexaHM3Me pPEAKIMM HYKICO(DUIBLHOTO 3aMeEIICHHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crnioco06blI osryueHust U npuMeHeHue gpenomna. GenonpopmaabaeruaHas CMOIA.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE Psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUECKHE CBOWCTBA AallbJIETHAOB M
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHeHus. OKUCIIEHNE allbJIETU/I0B, KAUECTBEHHbIE PEAKIIMU Ha aJIbACTUIbI.
Crioco0b!I OJTyueHuUs1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEIEIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpOAHbBIE CBA3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAs, OJIEUMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuil psna, oOmas Gopmyna, U30Mepus U
HOMeHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOIU3 B KUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOXAeHHE B mpupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaoIlMe 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W Leiuntoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIHMPTa B ajbJIETU]l HA PACKAIEHHONM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha aibAeTHlbl (C TUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa  C
ruapokcugom Menu(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4 no TemMaM «ChupThl U
denons», «KapbonoBsie kucaoThl. ClioKHbBIE 3)UPBD).

A3oTcoaep:xaliue OpraHn4ecKue cCoeJUHEeHH .

AMUHBI — OpraHUYecKHe MPOU3BOAHBIE aMMHaka. Kiaccudukainys aMUHOB:
anuQaTUYecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue moliekyi, obmas gopmyia, U30MEpHUsi, HOMEHKIATypa U (hU3nyecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BiIMSIHUE TPYIINT aTOMOB B MOJIEKyJie aHminHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anvdarnueckux aMuHOB. l[lonmydeHue aHUIUHA U3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT:  TJMIUMH, adaHuH. @Ou3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIIMHECHUM, peaKIys TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHEe HKCICPUMEHTAIbHBIX 3aJlad 10 TeMaM
«AzoTcoaepxaniue OpTraHUYEeCKue COCJIMHECHU S 151 «Pacnio3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEAHSAS MOJICKYJIsIpHAs
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJimdTUICHTepePTaar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYCHUS (TedutoH, KeBJIap,
AIEKTPONPOBOISIIINE MOJUMEPHI, OMOopa3iaraeMblie MOJUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIECHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxnenue MoJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPTaHUYECKOrO0 COeAuHEHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiy W/UIM WCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIIOCOOOB
MOJIYYEHHUsI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUW, TaK U TOHSITUH, TNPUHATHIX B OTIEIBHBIX MPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HDHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meradboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
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doTrocuHTE3, IbIXaHHWE, OEJIKW, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hple HCKOMAEMBIE, TOILIUBO.

TexHomoOTUs: TUIIEBBIC TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIUE CPENICTBA, MATEPUAIBI M3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOy4aromMUMHUCA POCCUMCKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOy4E€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aii 00pa3oBaTEIbHOM NEATeTbHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAkKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTHU
oOy4Jarommxcs B MPOLeCCe peaan3alud 00pa3oBaTEbHOU JEATEILHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEJIbHBIX 3aJ1ay, BBITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:
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LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTE€YECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX AKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TIO3HABaTEIbHBIX MOTHUBOB B TMOJYYECHUU U TOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUA MOCIEACTBUI
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbl 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUUA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEcCuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
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IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JIOrNYecKOro BOCIIUTAHUS

HKOJIOTHYECKH I1E€JIECOO0PA3HOT0 OTHOUICHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIONb30BAHUSA JOCTWXKEHUNW XUMHH  JUIS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh HUX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TIyMaHHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOW pOJIU B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICYEHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUN OKPYXKAIOIIETO MUpPa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;
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CIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHust IpoOJsieM B PealbHBIX )KU3HEHHBIX CUTYAIINX;

WHTEpeca K NO3HAHUIO, UCCIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax mpodeccruoHambHOM
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MPoIIeCC, CUCTeMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH M COLMAJIbHON KOMIETEHIIUN O0yYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcsATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh INPH OCBOCHUM 3HAHWM MPUEMBI JOTMYECKOTO MBILLJICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHITHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHU;
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BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU I KIAcCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHBIC, JENYKTUBHBIC, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
npolecca, CaMOCTOSTEIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIupOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JeSITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIPOTUBOPEYHBOCTB;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMaIMK, HEOOXOMUMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3amad
OIPEIECIIEHHOTO TUTIA;

17



npuOOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMPEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKON uHGOpMAIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYJIIBI, a00peBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe HeCTBHSA:

3aJ1aBaTh BOIPOCHI [0 CYHIECTBY O0CYK/1ae€MOM TEMbI B XOJ€ IUAJI0ra U/Uiu
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS PEAJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIUCH pe3ylbTaTOB ITO3HABATEIHHOU JCSATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOro NpoekTa, U GopMyIUpOBaATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUMN ITyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leau M 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOosee
3¢ dexTuBHBIA crnoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAHAIN3a W
CaMOOILICHKH.
NPEJIMETHBIE PE3YJIBTATBI
[IpenMeTHbIE pe3ysIbTaThl OCBOSCHUSI MMPOTPAMMbI TT0 XUMHUM Ha Yri1yOJEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOYAIOT CreludUUecKue
JUTsl ya9eOHOTOo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
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[0 OCBOEHHUIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHHOCTH
M0 TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAK)KE B PEaJIbHBIX KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUHM TPEAMETHBIE pPE3YyJbTaThl IPEACTABICHBl [0 TOJaM
WU3Y4YCHHUS.

10 KITACC

[IpenMeTHbIe pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O MECT€ U 3HAYEHHUU OPraHUYEeCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
NUIIEBOI 0€30MACHOCTH, B PAa3BUTUM MEIUUMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B oOecrieueHnn palMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM CPELE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpHhyecKas,
ONTUYECKasi), H30MEphbl, T'OMOJIOTMUECKUU psA, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaklusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHHU; MpPEICTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJWHAMHYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTsl | u Il pona);
(baKTOJOTMYECKUEe CBEJCHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKOMN
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NESTENIbHOCTH ~ YelOBeKa, OOIMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOTO

POM3BOJCTBA (HAa MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);
c(hOpMHPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEpHbIC MPU3HAKU TOHITHM,

YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU

ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPABHEHMS] XMMHYECKUX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB IS WIUTOCTPALNU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTAHABIMBATH MPUHAICKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COEIMHEHWH, JdaBaTb WM Ha3BaHUA [0 CUCTEMATHYECKOH
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHATLHBIC HA3BAaHUS I OTICIHHBIX
IIPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHJIEH, TOIYO0J, TJIMLEPHUH,
ATWICHIJIMKOb, (eHoy, (QopManbIerull, aneTaabIerujl, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, CTEAPUHOBAs, OJICMHOBAs, NAIbMUTHHOBAs KHUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, JUBHUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJCHTHAas W HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

C(OPMUPOBAHHOCTh ~ yYMEHHUW  XapaKTepHu30BaTb  COCTaB, CTPOECHUE,
¢uznyeckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NpPEICTaBUTENICH Ppa3InYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, AJIKAJINCHOB,
QJIKWHOB, AapPOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AQJIbJAETHUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JAM- M MOJIUCAXapUIOB),
WUIKOCTPUPOBATh ~ TEHETUYECKYIO0  CBfA3b  MEXAY  HUMH  yPaBHECHHIMU
COOTBETCTBYIOIIMX XWMHYECKHUX pPEAKIM C WCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyu;
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c(hOPMHPOBAHHOCTh yMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHECHUIA OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBsI3U (G- M M-CBSI3U), B3AUMHOTO BJIUSHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTHYECKOe TPUMEHEHHE TIPOTYKTOB IIepepaboTKy;

c(OpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOICHUH, U3MEPEHUH, MOJICIHUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICITUTEIIGHON JIeATETPHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABIICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJIUTH PACUETHI 10 XUMHUYCCKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKICHUIO XWMHYECKOU
(GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MIPOYKTaM CTOpaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  TMOCJEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS JIJISI TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TOJIydYeHHE W H3YyYEeHHUE CBOMCTB OPraHUYECKHX
BCIIIECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOAOPOJOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMHU H JIA0OPATOPHBIM O00OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJECAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pe3yabTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:
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cOOJI0IaTh MpaBUiia SKOJIOTHUECKH I11€JIeCO00pa3HOro MOBENEHUs B OBITY U
TPYZIOBOU JEATENIBHOCTH B LENSAX COXPAHEHHUS CBOETO 310POBbS, OKPYKAKOLIEH
MPUPOIHON CPEIBI U IOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JIEWCTBHUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbICH nokaszaress [1/K;

aHAJIM3UPOBaTh 1E€J€CO00Pa3HOCTh MPUMEHEHHS OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHbIX UICTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(pOpMaIIo, iepepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 8 https://m.eds00.ru/61HH8J58X
M. bytneposa
Hroro mo pazmeny 8
Pa3nen 2. Yraesonopoabt
IIpene e yrie —
2.1 PEACIBHBIC YIJCBOAOPOARL — ATIKAHEL ) https://m.edso00.ru/LC5J74CMA
ITUKIIOATTKAHBI
H :
2.2 PHPEACILHAIC YTIEBOMOPOARL- QIKCHEL, 14 1 https://m.edsoo.ru/0BNBOPH31
QJTKA/TMCHBI, ATKUHBI
2.3 ApomaThyeckue yrieBoaopoabl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
IT
2.4 PHPOIIHRIC HETOTHIRH YIIICBONOPOIOE 1 4 https://m.edso00.ru/RY6NBZAW4
uX mepepadboTka
2.5 l"anorennpou3BoAHbBIE YTIIEBOJOPOIAOB 4 1 https://m.edso0.ru/JI9OENZ9M
Hroro mo pazneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruptel. denon 11 1 https://m.edso0.ru/TJI36WGJ5
Kap6o :
3.2 POOHIVILHBIC COBAMHCHIE AJbACTIAR 1 21 1 https://m.eds00.ru/O2NWGJIZU2
keToHbl. KapOoHOBBIE KUCTOTHI. CIIOKHBIE
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https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

a¢upsl. XKupsi

3.3 VYrieBoabl 9 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 | AMHHBI. AMUHOKHCIIOTHL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazneny 12
Paszgea S. BoicokoMoJieKky/JIsIpHbIE COeIMHEHU S

51 ‘ BricokoMonekynsipHble COeTUHEHHS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazmeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME
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https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

KoauuecTBO 4acoB

Tema ypoka
Bcero

[Ipenmer 1 3HaUY€HUE OPraHUYECKON
XUMHH, IPEJICTABICHHE O
MHOT000pa3uH OPraHnIECKUX
COCIMHEHU I

DIEKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (OCHOBHOE U BO30YKAEHHOE
cocTosiHus ). BaneHTHBIE BO3MOKHOCTH
aToMa yriepoja

XuMudeckas CBSI3b B OpraHMYECKHUX
COCAUHEHMAX. MeXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CIOCOOBI pa3pbiBa CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenunit A. M. byrneposa

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edso0.ru/0DI6 T8LIR

https://m.edsoo.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ (}eKTh B MOJIEKYJIaX OPraHuYeCKUX
COEAMHEHUI

https://m.edso0.ru/GN3QZ8AHX

[IpencraBienue o Kki1accuPUKAUN U
cHCTeMaTH4YeCcKass HOMEHKIIaTypa 1
(IJUPAC) oprann4eckux BEIIECTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakiuii B 1

https://m.edsoo.ru/M5DJY MP9M
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https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M

OPraHN4eCKOM XUMHH

CucreMmaruzanys 1 00001IeHe 3HaHUI
10 TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBI: TOMOJIOTUYECKHH psif, 001Iast
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

https://m.edsoo.ru/SHWFWZ174

10

duznueckre 1 XUMHUYECKHE CBOMCTBA
aJIKaHOB

https://m.edso00.ru/GV8LNQJ3X

11

12

13

14

HaxoxeHue ankaHOB B IPUPOJIE.
CriocoOpl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKaHOB

[uknoankansl: oomas Gpopmyina,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHMS U XUMHUUECKUX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
IpUMEHEHHE

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JOJSAM aTOMOB 3JIEMEHTOB, BXOAAIINX B
ero coctaB. Cucremarusamnus u
000011IeHHE 3HAHUH 10 TEME

ATKEHBI: TOMOJIOTHYECKHH psifl, 001mast
(dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHHUE
Moutekynl. CTpyKTypHasi ¥ LIUC-TPaHC-
M30MepHsl ATTKEHOB

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo0.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J
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https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J

duznueckre 1 XUMUYECKHE CBOMCTBA

15 https://m.edsoo.ru/6 XZHRIRTW
ankeHoB. [IpaBuino MapkoBHHKOBa
CnocoOslI II0JIYyYEHUS U IIPUMEHEHNE

16 Y1 PHMCHCHH https://m.edsoo.ru/YS8ODCR6ZN
aJIKEHOB
[Tpaktuyeckas padora Ne 1 o Teme

17 "[TonyueHue STUICHA U H3YYCHHUE €TO https://m.edsoo.ru/HHCGPAVH5
CcBOICTB"
Pemenne pacu€THbIX 3a1a4 Ha

18 OTIpeJIeIEHUE MOJICKYIISIPHON (POPMYIIBI https://m.edsoo.ru/ XYWNMAYNA
OpPraHUYECKOIo BEIIECTBA
AnKaIueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHbBIE, KYMYJIMPOBAHHBIE. https://m.edsoo.ru/EKDS1U5UV
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
XHUMHUYECKHE CBOMCTBA CONPSIKEHHBI

20 p x https://m.edsoo.ru/M356GLRBE
INEHOB
CrocoOsI 11oiryue €HEHNUE

21 AIYHCHIA 1 TIPUMEHCHH https://m.edsoo.ru/KT8M1N272
AJIKaJUEHOB
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias

OpMyJia, HOMEHKJIaTypa, JIIEKTPOHHOE

22 bopmy yp P https://m.edsoo.ru/N65WYKD93
Y TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHUE CBOWCTBA

23 XUMHYECKHE CBOMCTBA aJIKUHOB https://m.edsoo.ru/MQ7A03SUC
KauecTBeHHBIE peaKIUK HA TPOU

24 peart POHMHYIO https://m.edsoo.ru/45UN142UY
CBS3b
CrocoOsI TI0JTYYEHNS U IIPUMEHEHNE

25 ya P https://m.eds00.ru/SYL7VWAMA
AIIKUHOB

26 Pemenue 3anaq: pacu€rsl no https://m.eds00.ru/Q7XMPZSRF
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https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF

27

YPAaBHEHUIO XUMUYECKOU pEAKLINU

CucreMmaruzanys 1 00001IeHe 3HaHUI
10 TEME

https://m.edsoo.ru/I9DNOP1N8

28

ApEeHBI: TOMOJIOTUYECKUH psif, o01Ias
¢bopmyna, HOMEHKIAaTypa. DIECKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOIyoa, X
¢busnueckue cBocTBa

https://m.edsoo.ru/WINGDLBK5D

29

XUMHYECKUE CBOMCTBA aPEHOB:
peakuu 3aMenIeHus

https://m.edsoo.ru/FCNHX9WY'1

30

31

32

XUMHYECKUE CBOMCTBA aPEHOB:
pCakuuu NpuCOCANHCHUA, OKMCIICHHUC
TOMOJIOTOB O€H30I1a

Oco6eHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIA

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYyJIBI
OpPraHUYEeCKOro BELIECTBA

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.edso0.ru/QFKSRGCXW

33

34

35

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

I'eneTnueckas cBsI3b MEXKIY
Pa3IUYHBIME KJIACCAMH YTIICBOJOPOIOB
PacuéTpl 10 ypaBHEHHUSAM XUMHUYECKUX

peaknwmii. CucreMaTu3anus u
0000111eHHE 3HAHUHN 110 TEME

https://m.edsoo.ru/2VKLXNJZ4

https://m.edso0.ru/IX70M5T7F

https://m.edso0.ru/9VBZTY4PI

36

[Tpupoansriii ra3. [lomyTHbie HEPTIHBIC
rassl

https://m.edsoo.ru/CK1CUWWEN
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https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN

37

38

39

KameHHbIi1 yroip 1 IpoLyKThl €ro
nepepadboTKu

Hedth 1 ciocoOsI €€ nepepaboTKy.
[IpumeHneHue NpoayKTOB MepepadoTKu
HepTH

I'enernyeckas CBSI3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB

https://m.edsoo.ru/BDDEXD2FV

https://m.edsoo.ru/OREQY2CYG

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpouns3BoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTpOCHHE; pEaKLUU 3aMeIICHUS
rajoreHa

https://m.edso0.ru/XX94BSSGR

41

JHeiicTBue menoyei Ha
FaJIOFGHHpOI/I3BOI[HI>IC.
BzanmoeiicTBre qurajgoreHaiakaHoOB C
MariieM U IHHKOM

https://m.edsoo.ru/FF11CTOKA

42

43

CucremaTu3alus 1 000011IeHIE 3HAHUH
o pazzaeny "Yriaerogopoasr"”
KonTponbHas pabota mo Teme
"Yranesonopoas!”

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJHI0TT50

44

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psizl, o0miast popmyna,
CTPOEHHUE MOJIEKYII, H30MEpH4,
HOMEHKJIaTypa, Kilaccuukanus,
¢u3nveckrue CBONCTBA

https://m.edsoo.ru/I9NSKPMLB

45

XHWMHYECKUE CBOMCTBA ITPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoOsl MosTydeHus: U IpUMEHEeHUe
OJIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12
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https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢uphl: HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

49

MHOroaTtoMHbI€ CIIUPTBHI:
STUJICHIJIMKOJIb U TIMLEPUH, UX
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
MHOI'0AaTOMHBIX CITMPTOB

https://m.edsoo.ru/KMYAEG5AX

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢u3nyeckue cBorcTBa. TOKCUYHOCTh
(dheHona

https://m.edso0.ru/0117TP1EX

51

52

XuMHu4YecKue CBoWCcTBa (heHoIIa

CriocoObl osTyyeHHst U IpUMEHEHNE
¢denona

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

53

[IpakTuueckas padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
"Crupthl 1 eHonbr"

https://m.edso00.ru/SHIGNHMGK

54

55

56

CucremaTu3alus 1 000011IeHIE 3HAHUH
110 TEME

AJBIErU/Ibl U KETOHBI: JIEKTPOHHOE
CTpOEHUE KapOOHUIbHON TPYIIIBI;
T'OMOJIOTUYCCKHUE PAIBI, 061113,5[
¢dbopMyIa, n30Mepusi U HOMEHKJIaTypa

Anbaeruipl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; peaKIMK NPUCOETUHEHUS

https://m.edsoo.ru/J7BQQOWB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

57

Peakmun okucieHUs ¥ KaYeCTBEHHBIE
pEeaKINu aJIbJICTUOB U KETOHOB

https://m.edsoo.ru/MT7LK3HUT
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https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

58

59

60

CriocoObI MOJTy4eHUs AJIbJICTHIOB U
KETOHOB

OI[HOOCHOBHBIG MpEaACIbHBIC
Kap6OHOBBIe KHCJIOTHI, 0COOEHHOCTH
CTPOCHUSA UX MOJICKYJI

W3omepust 1 HOMEHKIAaTypa

KapOOHOBBIX KHCIIOT, HX (DU3UYCCKHC
CBOICTBa

https://m.edsoo.ru/KOSEDOZNC

https://m.edsoo.ru/3AG3MM12R

https://m.edso0.ru/88RK8HSL4

61

XHUMHUYECKUE CBOKMCTBA MPEAECITBHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/FG799CL7C

62

63

64

65

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCJIOTBL. MHOT000Opa3ue KapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBOMCTB: HEMPEAEIbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT

IToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX
KHUCIIOT

CriocoObl MostydeHus: ¥ IpuMEHEeHUe
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

https://m.edso0.ru/ZY83U872I

66

CnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUT
psn, obmast hopmysa, H30MepHus U
HOMEHKJIaTypa

https://m.edsoo.ru/4AC5QIMALE

67

Ou3nyecKkue 1 XUMUIECKHE CBONCTBA
a¢upoB

https://m.edsoo.ru/TCIGEW2K6
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https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPABHEHUIO XUMUUYECKOU PEaKLIUK, Ha
OIIpEeIETICHUE MOJIEKYIIAPHOI (hOpMyIIBI
OpPraHUYECKOT0 BEILECTBA

https://m.eds00.ru/K51200HVD

69

[Tpaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
"Kap6oHoBbie KHCIOTHI. CI10XKHbBIE

s¢upsr”

https://m.edso0.ru/OGEJG1Z60Q

70

71

XKupsr: crpoeHue, pU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

Oco0eHHOCTH CBOMCTB KUPOB,

COJIEp>KaIINX OCTaTKU HEMpPeIeIbHbBIX
KHUPHBIX KUCTOT. JKupsl B mpupojie

https://m.edsoo.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

72

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.
[ToHsiTHE O CHHTETUYECKHUX MOIOIIINX
cpenctax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'enernueckas cBsI3b yII€BOIOPOAOB U
KHCIIOPOJICO/IEPKAIUX OPraHUYEeCKUX
BELIECTB

https://m.edsoo.ru/A8FI5XVSU

74

75

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakuuii

CucremaTu3aius 1 0000IIeHNe 3HAHUT
10 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WM8F7D7

76

OO6mrast XapakTepuCTHKa YTJIEBOJIOB U
Kiaccuukanus yrieBojoB (MOHO-, U-
U TI0JIMCaxapuabl)

https://m.edso0.ru/01RIX8HGR

77

Monocaxapuasl: GU3NUECKHE CBOMCTBA

https://m.edsoo.ru/SDKMBGIF6
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https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6

78

Y HAXOXJEHUE B IPUPOJIE

HpI/IMeHCHI/Ie T'JIFOKO3HBI, e€ 3HaUYCHUE B
KHU3HCACATCIbHOCTH OpraHu3sMa

https://m.edso00.ru/6LS9BLN9Q

79

Jucaxapuabl: caxapo3a, MaabT03a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE AUCAXaAPHJIOB

https://m.edso0.ru/0YDXJOOUH

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, (PU3nYecKue u
XUMHNYCCKHUEC CBOI\/JICTBa, IIPUMCHCHUC

https://m.edsoo.ru/52Z6 UKUNG

81

82

[TonustHe 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemenne pacueTHsIX 3a1a4 Ha
OIIPEEIICHUE JI0JIA BBIXO/A IPOLYKTa
peakuu OT TEOPETUYECKHU BO3MOKHOIO

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

83

84

85

86

CucremaTu3alus 1 000011eHIE 3HAHUH
0 pasaeny

KonrtponsHas pabota no reme
"Kucnopoacoaepkaiiue opraHu4ecKme
coequHeHus"

AMUHBL: K1accupUKaIMs, CTPOCHNE
MoJIeKYJI, o0miast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nueckue cBoiicTa
XUMHYeCcKHe CBOWCTBA anu(PaTHIECKUX
aMHHOB

https://m.edsoo.ru/YTA71S0GH

https://m.edsoo0.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V

https://m.edsoo0.ru/MYC4DL1GD

87

AHWIIVH: CTPOCHHE AHWINHA,
0COOECHHOCTH XHMUYECKHX CBOWMCTB
aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI mosTyuyeHHs 1 IPUMEHEHNE

https://m.edsoo.ru/LCF82MVKH

33



https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH

89

90

91

anmn(aTuuecKux aMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzomepusi, pusnueckue CBOICTBa.
OTtnenpHBIEC IPEICTABUTENH O~
AMUHOKHCIIOT

XUMUYEeCKHEe CBOMCTBA aMHHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUECHUE
aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3
MENTHIOB

benku kak npupoiHble TOIUMEPHI;
CTPYKTYpbI O€JIKOB

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/I16QZ981XZ

https://m.edso00.ru/C031GD96B

92

93

94

95

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTcoepiKaline reTepoIrKInIecKue
coenuHeHus. HyKIIeHHOBBIC KHCIIOTHI:
COCTaB, CTPOCHUE M OUOJIOTHYECKAsI
poIb

ITpakTruyeckas pabora Ne 4. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
"A30TcoepKale OpraHn4ecKue
coequHeHus"

[IpakTiaeckas padora Ne 5. Pemenne
OKCIICPUMCEHTAJIBHBIX 3a71a4 I10 TEME
"PacrioznaBaHue OpraHMYECKUX
coequHeHNH"

https://m.edsoo.ru/67MDSJICA

https://m.edso0o0.ru/6 AQU8JIK1G

https://m.edsoo.ru/NC46Z2YR7

https://m.edso00.ru/4GSLO35TE

96

KonTponbHas pabora mo teme
"A30TCcoaepKalIue OpraHunIecKre
coequHEeHMs"

https://m.edso0.ru/R690Q6G80U

97

OCHOBHBIE MOHITHS XUMUU

https://m.edsoo.ru/7SVQS1I0N

34



https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

BBICOKOMOJICKYJISIPHBIX COC,Z[I/IHCHI/II‘/'I n
MCTOJbI UX CUHTE3a —IIOJIUMCpHU3aLIUA 1
IIOJIMKOHACHCA A

[TnactMaccel. Ytunusanus u nepepaboTka

98 1 https://m.edsoo.ru/IU7EQ648Y
TUIACTHKA

99 7IACTOMEPE: HATYpaTbHE i 1 https://m.eds00.ru/SOBALFPLS
CHHTETHYECKUE KaydyKu. Pe3uHa
BosiokHa: HaTypaibHbIe, HCKYCCTBEHHBIE,

100 cUHTeTHYeCKHe. [ToMMepHsI CIerHanTbLHOTO 1 https://m.edsoo.ru/DOQOJRVK4H
Ha3HAYCHUS
[IpakTiaeckas padora Ne 6. Pemenne

101 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1 https://m.edso0.ru/Y1QQLRSOP
"Pacmo3naBaHue miacTMacc U BOJIOKOH"
O60011eHre U cHCTeMaTH3aIHs

102 M3y4YEeHHOT0 MaTepuaa o TeMe 1 https://m.edso0.ru/REGCOZS45
"BricOKOMOJIEKyIIpHBIE COeMHEHNS"

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

35



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

HHPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHus o0pa3oBaHus

1 BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHHfI, KOTOpas BKIKOYACT:

OCHOBOIIOJIAralONINe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIN ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, MOH, MOJEKYIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEeHb OKHCIICHMS,
XUMHYECKasi CBs3b (G- M T-CBs3b, KPATHBIC CBS3M), THOPUIU3ALIUS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJSIpHas
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLEHTpPALUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTHAPATHI, YIIEPOIHBIN
CKeJeT, (YHKIMOHAJbHAsl TpyINNa, paguKall, H30Mepbl, CTPYKTypHas
11 dopmyrna, umzomepus  (CTpyKTypHas, TeoMmMeTrpudueckas  (mmc-,
' TPAHCU30MEpHsI), TOMOJIOTHUECKUH psiJl, TOMOJOIH, YIJIEBOJAOPOIbI,
KHUCJIOPOA- M a30TCOoJIepKalllie COEJUHEHUs, OMOJIOTMYEeCKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPbI, OEIKK), MOHOMEp, HOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SH/IOTEPMHUYECKHE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOJIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb IUCCOLMALNN, OKUCIINUTEND,
BOCCTAaHOBUTENb, JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOEHHsS] OpPraHUYecKUX
BemectB A.M. BytnepoBa, TeopHst 3JIEKTPOJIUTHUECKONW NHUCCOLUAIINH,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHUS Macchl),
12 3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XWMHH, MHPOBO33PEHUYECKHUE
3HAHHUS, JIEKAIIUE B OCHOBE NOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHHUH

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

IpeaACTaBICHUA 0 MEXaHu3Max XUMHUYECKUX peaKuan,

1.3

TEPMOANHAMHUYICCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux

36




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

1.5

(aKTOJOTHUECKUE CBEJCHHS O CBOMCTBaX, COCTaBe, IOJIYYCHUU H
0€30MaCHOM  HCIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX |
OpraHMYECKHUX BEHIECTB B OBITY M MPAKTHUYECKOH JesTeNbHOCTH
YelioBeKa

oOuiyie HaydHble MPUHIMIBI XUMUYECKOTO MPOU3BOJACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METAaHOJa, NepepaboTKu

HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISTh:

2.1

XapaKTCPHBIC IMPpU3HAKH u B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
NPUMCHATE COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOJCTB HCOPIraHMYCCKUX U OPraHNYCCKHUX BCIICCTB U UX HpeBpaHlCHI/Iﬁ

2.2

3.1

3.2

4.1

B3aMMOCBSA3b XHMHUYECKUX 3HAHUHA C MOHATUIMH H npeaCTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee 0CO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTH MaTEePHAIBHOTO €IMHCTBA MUPA
CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

HanMCHOBAHUA XHMHYCCKHX COGI[I/IHGHI/Iﬁ MCKAYHApOAHOro COro3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIACCAM OpPraHUYCCKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBICHMsS (OPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMHUpOBaHHOCTH YMEHHS KIACCU(DUIIMPOBATD:

HCOPraHn4eCKUEC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OObEKTOB

4.2

OpPraHM4cCKUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTHUrO KaTanH3aTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) U HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB [lepunoanueckoit cucrtemsr . 1.
MenpeneeBa U UX BaJECHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl TOHATHUSA S-, p-,

d-3ﬂeKTp0HHBIe Op6I/ITaJ'II/I, OHCPIrCTHUYCCKUC YPOBHU
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7.1

7.2

ChopmupoBaHHOCTE yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHECHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MMH COCIMHEHHUI 110
HepUoAaM U Ipynam

C¢hopMHPOBAaHHOCTE YMEHHUSI COCTAaBISTh YPaBHEHHS XHMHUYECKHX
peakuuii u pacKpbIBaTh UX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM IOCPEICTBOM COCTABICHUS
AJEKTPOHHOTO OajlaHca 3TUX peakLuil

YPaBHEHHSI PEAKIMi pa3IW4YHbIX THUIIOB; IIOJHBIE M COKpalIEHHBIC
ypaBHEHHS PEaKIfii HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX

9TH PEeaKlru UAYT JO KOHIIA

7.3

peaKuuii THAPONN3a, PEaKIui KOMIUIEKCOOOpazoBaHus (Ha MpUMEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

Ha KOHKPCTHBIX HpHUMEpax XapakKTCp 3aBUCHMOCTU pCaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHu4YCCKHUX COCI[I/IHGHI/Iﬁ OT KpaTHOCTH HW THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIaX, a TAKKEC OT oco0eHHOCTEH pcajirsann pasIn4HbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUI

8.2

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHINe
CBOMCTBA BELICCTB, IPUHAUICKAUX K ONPEACICHHBIM KilaccaM H
rpymniaM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCHUJIbI, THAPOKCHIBI, COJIH;
YTJI€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAECTUbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJIOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OETTKH)

10

10.1

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopMylnaM W YpaBHEHHMSIM XUMHUYECKHX PEaKIHi C HCIOIb30BAaHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJTHO
W3 UCXOAHBIX BEMIECTB JIAaHO B BUJIE PACTBOPA C ONPEIETEHHON MaCCOBOM

NoJ1Iel pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOU WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIUH

10.3

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

110 HaXOXXASCHHUIO XUMHUYECKOMH (bOpMy.]'IBI BCIICCTBA
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11

Brnanenue cucteMoil 3HaHHM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU
MPUPOBI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W IS
OOBSICHEHUSI XUMHUYECKUX SIBICHHUW, HWMEIOMIMX MECTO B MPUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

12

ChopMupoBaHHOCT YMEHHUS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaB€ MW CBOMCTBAX BEIIECTB JUIsI SKCICPUMEHTAILHON MPOBEPKHU
TUIIOTe3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS M TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; ISl MPUHATHSA

IPaMOTHBIX pPEIIeHUH MPOOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH

13

14

15

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IPOBOJIUTH XUMHMUYECKHM
OKCTIEPUMEHT (MOJY4YEeHHE M M3y4YeHUE CBOMCTB HEOPTaHHMYECKHX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKIUU  YTIEBOJOPOIOB
Pa3MYHBIX KJIACCOB M KHCIOPOJCOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
Oe3omacHOrO  OOpamieHuss ¢  BemecTBAaMH W J1aOOpaTOpHBIM
obopynoBanueM; (HOpMyIHPOBaTh LEIN UCCIEI0BAHUS; NPEJICTABIATh B
pa3nmuuHOl (opMe pe3ylbTaThl OSKCHEPHUMEHTa, aHAJIM3HPOBATh U

OLCHUBATDL UX NOCTOBCPHOCTDb

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISITH I€I€HANPABICHHBI MOUCK
XUMHYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCcoBOM nHpopmManuu, ceTh aTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTpiBaTh €€ U KCIONB30BaTh B COOTBETCTBUU C TOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHUBAaTh MH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TiepepaldOTKO BelecTB; CPOPMHUPOBAHHOCTH YMEHHI
OCO3HaBAaTh  OMACHOCTb  BO3JICHMCTBUSI HA  JKUBbIE  OpraHU3MbI
ONPENIETEHHBIX BEIIECTB, MOHMUMAsi CMBICI TOKa3aTesid MpeaeIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKaA
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

110 XUMHUHN
Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 TeopeTndyeckrie OCHOBbI XUMUU
Crpoenne BemiectBa. CoBpeMeHHasi MOZENb CTPOCHHUsI aToMma. Pacnpenenenue
JNIEKTPOHOB 10 DHEPreTHYECKUM YpoBHsAM. Kiaccupukanus XUMHYECKHX
11 sneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPIETHYECKUX YPOBHEM aTOMOB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXAEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAas
KoHpUTyparus atoma. BaleHTHBIC 2JIEKTPOHBI
[lepuonuueckas cucrteMa xumudyeckux snemeHtoB .M. Menzaeneesa.
Ousnyeckuit cmpicn [lepuoanmdeckoro 3akona J[.M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DJIEMEHTOB M HUX COEIUHEHHMH II0
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCUIOB U TUIPOKCUJIOB
1.3 BanenTHocTb. DnekTpooTpuriaTeabHOCTh. CTENEeHb OKUCICHUS
Buapl XuMudeckoit cBs3u (KOBaJCHTHAs, HOHHAS, METANTMYCCKAsI, BOJOPOIHAs)
14 1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKysIpHbIe B3auMoeicTBus. BemecTBa
' MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUSA. THMBl KPUCTALUTMYECKUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU
15 Xnumuueckas peakuus. Krnaccudukanus XHUMHYCCKUX peakuuii B
' HEOPraHUYECKOW W OPTaHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTD OT Pa3JInYHbIX (AKTOPOB
1.7 TennoBsie 2 hekTh XUMUYECKUX peakinid. TepMoXuMU4ecKre ypaBHEHUS
18 OO6partumbie peakiuu. XuMu4yeckoe paBHoBecue. DaxkTopbl, BIUSAIOMNUE HA
' cocTosiHME XuMuueckoro paBHosecus. [Ipunnun Jle llarense
OnexTponutuueckas auccoruanus. CunbHble U cialbie dnekTponuthl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEIIECTB: KHCHAas, HEHUTpalibHas, mieno4yHas. CTeneHb
JHCCcOoIanyu. Peaknpin MOHHOTO 0OMeHa
110 I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
' pacTtBopa
Crioco0ObI BeIpaXKeHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi A0JIs1 paCTBOPEHHOTO
111 BEIIECTBAa, MOJISIpHAs KOHIEHTpamus. HacklmeHHble W HEHACHIIICHHBIC
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBefeHne BEmecTB B cpemax ¢

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOT'O Oananca
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1.13

DNEeKTPOIN3 pacCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

2.2

2.3

Krnaccudukanusa Heoprannueckux coeuHenuii. Homenknarypa HeopraHmueckux

BEILIECTB

XHWMHYECKHE CBONCTBA BAKHEHINIMX METAJIOB (HATpWUM, Kaluuil, KaJblUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CHOCOOBI TIOTYYEHUS] METAJUIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHS) HM  UX  COSAWHCHHMN  (OKCHJIOB,

KHCJIOPO/ICOAEPKALLMX KUCIIOT, BOAOPOJHBIX COEMHEHNN )

2.4

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAINX K Pa3JINYHbIM

KJjlacCaM

2.5

WNnentudukanus Heopranndeckux coenrHeHuil. KauectBeHHble peakiuu Ha

HCOPraHUYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE MOJIOKEHHMSI TEOPUM XMMHUYECKOIO CTPOEHHUS OpraHMYECKHX
coenuHeHnii A.M. BytnepoBa. YriepoaHblil CKeleT OpraHu4ecKOW MOJICKYJIBI.
KpatHOCTh XMMHYECKOH CBS3H. S- M P-CBs3H. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTanell aTOMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHYECKOT'O

CTPOCHUS MOJICKYII. I'omonoru. I'omonornueckui pAaa. I/ISOMepI/IH N U30MCEPbI

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble  3(dEKTH

3aMECTUTEIEN

3.3

3.4

3.5

3.6

Hpe,[[CTaBHeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OpPraHUYCCKHUX BCIICCTB. HOMeHKﬂaTypa
OpraHU4YCCKUX CO€IUHEHUI (CI/ICTeMaTI/I‘ICCKaﬂ) U TpUBUAIIBHBIC HA3BAHUA

BOXHEUIINX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasuino MapkoBuukosa. [IpaBuino 3aiiiieBa

Ankanbl. XMMHUYECKUE CBOWMCTBA AJKAaHOB: TaJJOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMHUECKOE pA3JIOKEHHE, KPEKHUHT, H3oMepuzauus, ropenue. [lomydenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM
pazMepoM 1ukIa. Peakiuu nprucoeIMHEeHUs U pauKaIbHOTO 3aMEeIEHUS

AnkeHbl. XMMHUYECKHE CBOWMCTBA: PEAKIMU MPUCOEAUHEHUS (TaJlOT€HHpPOBAHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMmepu3anuu. [IpompiniuieHHBIe W JabOpaTOpHBIE CIOCOOBI  MONYYCHUS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA AJKAJUEHOB: pPEAKIUU MPUCOCIUHEHUS
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(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPEHMsI U noiaumepusauuu. Ilomyuenue

AJIKaIHMCHOB

3.8

AnkuHbl. XUMUYECKHE CBOMCTBA: PEAKLUU MPHUCOETUHEHUs (TaJOreHUpOBaAHUE,
TUAPUPOBAaHUE, TUApATAlUs, THIPOraIoOTeHUPOBAaHKE) KaK Croco0 MOoJydyeHus
MOJIMMEPOB M JPYTUX TOJE3HBIX MPOAYKTOB. Peaknuu 3amenienus. ['openue
aleTuIeHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH ISl CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUu  SICKTPOGUIBLHOTO
3aMelIeHus, TMpUcOoeNuHEeHusl (TUIpUpPOBaHME, TajloreHupoBanue). Peaxius
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenue OeHzona.
Oco0eHHOCTH XMMHYECKUX CBOHCTB crupoia. l[lommmepusanus CTHpOIA.

Crioco0bl MoTy4eHHs! ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJI0POIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJCIICTBME €  HAaTpUeM KaK CIOCO0  YCTAaHOBJEHMSI  HaJIU4uUs
TMJIPOKCOTPYNIIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJy4YeHMS
pacTBOpUTEIIEH, BHYTPU- U MEXXMOJIEKYJISIpHAs AeruapaTanys. Peakiuus ropenus.
[lonydyenne »sTaHoNa: peakuust OpOXKEHUsI TIIIOKO3bl, TUApATAlUsl STUIICHA.
OTUIEHIJIMKOIb U TJIMUEPUH KaK MPEJCTABUTENN IMpPENeIbHbIX MHOIOATOMHBIX

CIIUPTOB

3.11

3.12

®enon. XumMuueckue CBOWcTBa (eHona (peakiuu ¢ HATpUEM, THAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

Anpneruapl. XUMUYECKUE CBOMCTBA IPENENbHBIX AIbJIETHI0B: TMIAPUPOBAHUE;
KayeCTBEHHbIE pEeaKIUM Ha KapOOHWIbHYIO Tpynmny (peakius «cepedpsHOoro
3epkainay, B3aumoeiictsue ¢ ruapokcugom meau (I1). Ilomyuenne npenenbHbIX
abJIETHJIOB: OKHMCIEHUE CHOUPTOB, TUApaTalus aueTWwieHa. AIIeTOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH peaKkuu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCICHUE
AJKAHOB, AJKEHOB, MEPBUYHBIX CHUPTOB, aJbJCTUAO0B. Bricuine mpenenbHbIE U

HCIIPCACIIbHBIC Kap60HOBLIC KHCJIOTBI

3.14

Cnoxuple »¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
OO6parumocth peakiuu sTepuduranuu. [IpuMeHeHHE CIOXHBIX 3(PHPOB B
NUIIEBOM M map(roMepHON NPOMBIIIIEHHOCTU. JKUpPBI Kak CIOXKHBIE I(PHUPHI
INIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XHUMHYECKHE CBOMCTBAa KHUPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['maponus, WM OMBUIEHHE, XUPOB Kak CIOCcO0

MPOMBIINIJICHHOT'O TMOJIYYCHHUA COJIeil BBICHIUX Kap6OHOBBIX KUCIIOT. MbII4A Kak
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COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMHYECKHUE CBOMCTBA IJIIOKO3Bl: PpEAaKIUU C Y4YaCTUEM CIHUPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3ma. Jlucaxapusl: caxapo3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuabl. [maposns
nucaxapunoB. Ilomucaxapuabl: kpaxman, riaukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala U
LEJUTF0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmania: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIyYEHHUE
3¢upoB wnemnrono3bl. IloHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMHHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJIOM, KHCIOTaMH,
peakmus TOpeHHMs. AHWIMH Kak IPEJCTaBUTENIb apOMAaTHYECKHX aMHUHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lomyyeHue aMUHOB QIKWJIMPOBAHMEM aMMHaKa U

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMMHOKHUCIIOTEI U OeNKu. AMHUHOKUCIOTHI KaK aM(OTEpHbIE OpPTaHHYECKHE
coequHeHUsl. OCHOBHBIC AMHHOKHCIIOTBI, OOpasyromiue OelKu. XHUMHUYSCKUE
CBOMCTBa OENIKOB: THUAPOJIN3, NEHATYpallUs, KaYeCTBEHHBIC (LIBETHBIC) PEAKIIUU

Ha OenKu

CrtpoeHre M CTPyKTypa MOJIMMEPOB. 3aBHCHMOCTh CBOMCTB HOJMMEPOB OT
cTpoeHHust MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COEIMHEHMI: peaky MOoJUMepU3alui U MNoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

Wnentudukanus opraHnueckux coeAMHEHUM. Perienue axcrnepuMeHTaaIbHbIX

3ala4 Ha pacCliO3HaBaHUEC OPIraHNYCCKHUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX COE€TUHEHUI

4.1

4.2

XUMHUS U )KU3Hb

XuMmus B TOBcenHEBHOHM xwu3HU. [IpaBuna Oe3zomacHON paboOTBl C EIKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMH, CPECIACTBAMU OBITOBOI XUMHUH

XuMus 4 300poBbe. XUMHS B MEAUIMHE. XUMHUS U CEIIBCKOE XO35AMUCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTuKa: MPUPOIHBIA M MOMYTHBIA HeTAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HedhTH U €€ nepepaboTka (MPUPOIHBIE

HCTOYHHUKH yTJ'IeBO,Z[OpO,Z[OB)

4.3

XuUMUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpellbl U €ro
nocneactsus. OxpaHa rugpocdepsl, MouBbl, atMochepsbl, Giaopsl U (GayHbl OT

XUMHUYCCKOTIO 3arpsa3HCHUS. Hpo6neMa OTXO0O0B M IMOOOYHBIX IMPOAYKTOB.
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AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

OOmue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TOMYyYSHHUS XHUMHUYECKUX

BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 nserHas — Merauryprus.  Crekiio M CWIMKAaTHas  NPOMBILIUIEHHOCTb.
IIpombinennass  opranudeckas  xumusa.  CpIpp€ 1 OpraHM4ecKou
IIPOMBILLIIEHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacuérsl Macchl BemecTBa min 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAacCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérhl TemioBoro s¢dexra peakiuu

5.3 Pacuérpl 00BEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX

5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTOB PEAKIIUH, €CIIN

' OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoif uim 00bEMHOM JOJIM BBIXOJ1A TIPOIYKTA PEAKIIUN OT
" TEOpEeTHYECKH BO3MOKHOTO
Pacuérsl Macchl (00bEMa, KOIMYECTBA BELECTBA) MPOIYKTA PEAKLIUH, €CIIU
5.6  0y1HO W3 BelIECTB JAHO B BUIE PACTBOPA C ONPEIEIEHHON MAaCCOBOU OJIEH
PacTBOPEHHOTO BEILIECTBA
57 Pacu€rbl ¢ ncrosb30BaHUEM MOHATHH «MaccoBas JOJI», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTb)
Haxoxzaenne MosieKymsipHON (popMyJibl OpraHU4YECKOI0 BELIECTBA 110 €ro
5.8

IINIOTHOCTHU U MAaCCOBBIM JOJISAM 3JIEMCHTOB, BXOJAIIIUX B €0 COCTaB, UJIH I10

IPOAYKTaM CrOpaHus
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; 10 kimacc. yrny6iaennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
OEJIEPAJIBHA S PABOYAS ITTPOTPAMMA CPEJHET'O OBIIEI'O
OBPA3OBAHUA XUMUS (yriy6nennsiii ypoBens) (st 10—11 kmaccos

oOpasoBarenbHBIX opranu3anuii). Mocksa — 2025

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/11/

https://chemege.ru/materials/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://videouroki.net/video/himiya/11-class/himiya-11-klass/
list=PLai4qoTZtgwTMSEhTOMh48-wQzRCYumwW index=1
https://himija-online.ru

https://chem-ege.sdamgia.ru

https://iu.ru/video-lessons?predmet=himiya klass=11_Kklass stranitsa=1
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http://www.hij.ru
http://chemistry-chemists.com/index.html
http://c-books.narod.ru
http://1september.ru

http://schoolbase.ru/articles/items/ximiya
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