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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COQ), npencraBiieHHbIX B DefepaibHOM TOCYIapCTBEHHOM 0O0Opa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peann3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPaMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME E€CTECTBEHHO-HAy4yHOTo oOpa3zoBanus yvamuxcs 10 kiaccoB. M3yuenue
npeaMeTa, pealn3dyemMoe B ycloBUsIX AuddepeHnrpoBaHHOTO, MNPOGUIHLHOTO
oOydeHusi, MpU3BaHO oOecmneunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOATOTOBKY BBIMMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIS aJanTaluud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSAM HU3HU B COIMYyME, a TaKXKe JJI IPOJIOHKEHUST O0y4YeHUs
B OpraHu3anusx npodeccruoHaIbHOTO 00pa30BaHMs, B KOTOPHIX XUMHS SIBISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBHM C  OCHOBONOJIArarolUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAs, peaqu3alusl KOTOpoWh oOecrneynuBaer
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIJIAHUPYIOLLIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHUE: TPUHIUIIOB CTPYKTYPUPOBAHUSI M TOCJIEIOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOrOBOM arrectaniid B (OpMe E€IWHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupenesieHne M CTPYKTYpPUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IMpOrpamMMe MO XUMHUHU NPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEH B cUCTEME
mudpepeHInpoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alMIX CPEeIHEro NpohecCHOHAIBbHOr0 00pa30BaHuUs.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronmxcs, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00y4eHHUs, B TOM YHCIIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MpOrpaMMBbI CPETHETO O0IIero 00pa3oBaHus U3YUEHUE MpeMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKkTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMUS 3TUX KYpCOB B IpOrpaMMe IO XHMHUU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HW3YyYEHHs MpeAMeTa OOecredyeHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKU 3PEHUS XMUMHYECKOM KUHETHUKA M TEPMOJMHAMHKU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XMMHUH NpH
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OIpeneaEHHOro npoduis (r1aBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa A KJIacCOB XMMUKO-(PU3nYecKoro npodusis 00ab110€ 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOKHOCTD JJ1st 00J1ee 00CTOSTENHHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHETro 0011ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MPEeArojiaracT pealn3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJIbTypbhl YEJIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO IIPOU3BOACTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
TPaMOTHOTO perieHus mpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJieHre MPeCTaBICHUH 0 HAYyIHBIX METOIaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOUYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBICHUU IMPUPOJBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOM MpodecCHOoHaIbHON U 0OIIECTBEHHOM JIeITeIIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIbTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIbHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
ypoBHe B 10 kiacce — 102 gaca (3 yaca B HEZIEJIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMUH, MPEACTABICHUE O MHOTr00Opa3uu
OPTraHUYECKUX COCAUHECHUMN.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIEpOAAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BalleHTHbIE BO3MOYKHOCTH aToma yriepoja. XUMUYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIBl THOpUIM3AIMK aTOMHBIX OpOHUTallel yriepoa.
Mexanu3Mbl  00pa30BaHHS  KOBAJICHTHOW cBsi3m (OOMEHHBIH ¥ JTOHOPHO-
aKLENTOPHBIN). TUIBI MepeKphIBaHUS AaTOMHBIX OpOUTaseil, 6- u m-cBsizu. OIuHapHas,
IBOMHAs M TpoitHas cBsA3b. CIIOCOOBI pa3phiBa CBS3E€ B MOJIEKYJIAX OPraHUYECKUX
BeniecTB. [loHsATHE O CBOOOIHOM pajuKaie, HyKjeopuie U AIeKTpopuIe.

Teopus cTtpoeHus opraHndeckux coenqnaeHnii A.M. bytinepoBa u cOBpeMeHHbIE
MIPEACTABIICHUS] O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPTaHUYECKUX
coelMHeHU. MoJeKysipHble U CTPYKTypHbIE (QopMyiibl. CTpyKTypHBIE (HOPMYIIBI
pazIMYHBIX BUJOB: pa3BEPHYTasA, COKpallEHHas, cKeneTHas. M3omepus. Bunbl
U30MEpPUU: CTPYKTYpPHAsl, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE AP(PEKTh B MOJIEKYIaxX
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME€30MEpHBII 3(PPEKTHI).

[IpencraBienne o Kiaccupukauu oOpraHudeckux BemiecTB. [loHsTue o
¢yHkuunoHansHOU Tpynne. 'omonorus. ['omonoruueckue psiapl. CuctemaTudeckas
HOMeHKJaTypa opranudeckux coeauHenuii (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJIEJBHBIX MTPEACTABUTENIEH.

OcobenHocti ¥ KiaccupuUKalysg OpraHuueckux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTENBHBIE PEAKLIUHA B OPraHUYECKOW XUMUH.

OKCIEpUMEHTANIbHBIE METOJbl HW3YYEHMsS BEIIECTB M HUX MPEBPALICHUI:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELECTB M MaTepHajaMu Ha UX OCHOBE,
ONBITHl IO NPEBPALLECHUIO OPTraHWYECKHUX BEIIECTB NPH HArpeBaHuM (IUIABJICHHE,
oOyriMBaHWe W TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJl OpPraHUuYeCcKHX
BEILIECTB.

YraeBoaopoasbl.

Ankanbl. ['oMonoruueckuil psj aiakaHoB, o0mias ¢gopmyiia, HOMEHKJIATypa U
U30Mepus. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP°-
ruOpuau3anys aTOMHBIX opOuTanedl yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKME CBOMCTBA AaJKAHOB: PEaKUWU 3aMEIICHUs, HW30MEpU3alNH,
JNErHIPUPOBAHMS, LMKIN3alNUN, MUPOJM3a, KpeKuHra, ropenud. [Ipeacrasienue o
MEXaHU3ME PEAKIUI PaJUKAIBHOIO 3aMEILICHMUS.

Haxosxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKAaHOB.

[uxnoankanel. OOmas ¢opMmyna, HOMEHKIaTypa U u3zomepus. OcoOEHHOCTH
CTPOCHHSI M XUMUYECKUX CBOWMCTB MaJbIX (IIUKJIOMPOIAH, IIUKI0O0yTaH) U OOBIYHBIX
(IIMKJIONIEHTaH, MKJIOTEeKCaH) IUKIoankaHoB. CrocoObl MOMy4YeHUs U TTPUMEHEHHE
UKJIOAJIKaHOB.

Ankensl. ['omoniornueckuii psj ajiakeHoB, oOmias ¢dopmysia, HOMEHKIATYpaA.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKEHOB, SP2-ruOpUaM3aIus
aTOMHBIX OpOuTaliel yriepoja, 6- U m-cBsi3u. CTPyKTypHask U reoMeTpudeckast (1uc-
TpaHc-) uzomepus. Gu3nueckue CBONCTBA aJKEHOB. XUMHUECKHE CBOMCTBA: pPEaKIuu
IPUCOEANHEHNS, 3aMEILCHUS B O-II0JI0KEHUE MTPU JBOMHOM CBSI3H, MOJMMEPU3ALIUN U
okuciienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE pEaKIMU Ha JIBOWHYIO CBS3b.
CnocoObl OJTly4eHHs U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Krnaccugukaius ankagueHOB (CONPSKEHHBIE, W30JIMPOBAHHBIE,
Kymynuposannvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanns conpsKEHHBIX
nueHoB. CriocoObl MOJTYyYEHUS U TPUMEHEHUE alIKaUEHOB.

AnkuHbl. ['oMonoruueckui psiji aqkuHOB, 0o0IIas (GopMyna, HOMEHKJIATypa U
M30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anyst aTOMHBIX opOuTtaneil yriepojna. du3nyeckue CBOWCTBAa AJIKUHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU MPUCOECANUHEHUSA, JUMEPU3AlMU U TPUMEPU3ALINH,
oKuciieHHus. KrucimoTHele CBOMCTBA AJIKWHOB, UMEIOIIUX KOHUEBYIO TPOMHYIO CBS3b.
KadecTBeHHbIE peakiMy Ha TPOWHYIO CBs3b. CIOCOOBI MONY4YEHUS U NMPUMEHEHHE
AJKUHOB.

ApomaTtrdeckue yriaeBogopoabl (apeHsl). ['oMonorudeckuii psj apeHoB, o0ias
(dopMyiia, HOMEHKJIATypa U U30MepuUsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIbI OeH30J1a. Du3nueckre CBOMCTBA apeHOB. XUMHUYECKUE CBOMCTBA OCH301a 1
€ro rOMOJIOTOB: pEaklMM 3aMelleHusi B OCH30JbHOM KOJBLE U YIIE€BOAOPOAHOM
panukale, peakuu NpUCcOeANHEHNs1, OKUCIEHHE roMoJIoroB Oensona. [Ipencrasienue
00 OpHUEHTHUPYIOLIEM JCHCTBUM 3aMecTUTeNe B OEH30JbHOM KOJIBIE Ha MPHUMEpE
ANKWIBHBIX PaIUKAIOB, KapOOKCUIIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB cTthposa. [lomumepuszanus
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIE€BOA0POIOB.

[Tpuponusiii ra3. [lomytHeie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxacHwHe.
KamenHbIil yronp ¥ mpoaykTsl ero nepepadotku. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TePMUYECKHM, KaTaUTUYECKUN), PpUDOPMUHT, MUPOJIHU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHKE B MPOMBILIJIEHHOCTH U B OBITY.



['eneTnueckas CBsI3b MEXY Pa3IMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DJEKTPOHHOE CTPOEHUE TAIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuun
3aMEIlIeHHs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOrPYyIIy, LHAHOTPYMIY,
amuHOTpynmy. JlelicTBUe Ha TaIOreHIPOU3BOIHbIE BOJJHOTO U CIIUPTOBOTO PacTBOpa
mweénoun. B3anmoaencTBUe TUTrallOT€HAIKAHOB C MarHueM W IUHKOM. [lonsitme o
METAJIOOPTAaHUYECKUX  COCAUHEHMsIX. MCrmonp30BaHUME  TaJIOTE€HIIPOU3BOJIHBIX
YIJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MTPEBPAILICHUI: U3yUEHUE
(GuU3HUECKUX CBOWMCTB YIIEBOAOPOIOB (PaCTBOPUMOCTD), KAuE€CTBEHHBIX pPeaKIUn
YTIIEBOJOPOAOB PA3IMIHBIX KJIACCOB (0OecCIBEYMBaHNE OPOMHOM MM MOJIHON BOJIBI,
pacTBOpa IE€pMaHIraHaTa KaJldsd, B3aMMOJICHCTBHE AalETWIEHA C aMMHAYHbIM
pacTtBopoM okcuja cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE Yriiepoia U BOAOpOa B
OpraHMYEeCKUX BEIIeCTBaX, IMOJIYYEHUE OTHIEHa U HU3YYEHUE €ro CBOMCTB,
o3HakoMJieHHue C KoyuekuusmMu «HedpTts» u «Yromwsy, ¢ obpasiamu IiacTMace,
KaydyKOB U  pE€3UHbl,  MOJEIMPOBAHHE  MOJEKYyJ  YIJIEBOJAOPOJIOB  H
raJIOr€HIPOU3BOJIHBIX YTIIEBOJOPOAOB.

Kucsiopoacoaep:kanue oprannyeckue coeIHHeHH .

[IpenenbHble 0OJHOATOMHBIE cCIUPTHL. CTpOEHUE MOJIEKYJT (HA IPUMEPE METAHOJIA
M 3TaHona). I'omosornueckuil psia, obduias Gopmyia, U3oMepus, HOMEHKIATypa U
kinaccudukanus. Ddusnyeckue CBONCTBA MPEACIbHBIX OJHOATOMHBIX CIUPTOB.
BopopoaHbie cBA3M MEXAY MOJIEKYJIaMH CIIUPTOB. XMMHUYECKUE CBOMCTBA: PEAKIIUU
3aMEUICHUs, AETHApATallii, OKHUCJICHHUS, B3aHMMOJCHCTBUE C OPraHUYECKHUMU H
HEOpraHW4YecKUMU KucioTamu. KauecTBeHHas peakiys Ha OJHOATOMHBIE CITUPTHI.
JleiicTBue 3TaHOJIa MU METAaHOJAa Ha opraHu3M uenoBeka. CrnocoObl MOJy4YeHHUs H
MPUMEHEHUE OJTHOATOMHBIX CIUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH (U3MUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroaToMHBIE CIUPTHI — OTWICHIJIMKOJIb U TiHIepuH. Dusznyeckue u
XUMUYECKUE CBOMCTBA: PEaKIMU 3aMEIICHUs], B3aUMOJICUCTBUE C OPTAaHUYECKUMH U
HEOPraHMYECKUMHU KHUCJIOTaMM, Ka4eCTBEHHAs peakivsi Ha MHOTOATOMHbBIE CIUPTHI.
[IpeacraBnenre 0 MexaHU3Me peakiuii HyKJIeopuIbHOro 3amenieHus. JleiicTBue Ha
opranusm yesnoBeka. CriocoObl OMydYeHHs] U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrTpoeHHME MONEKYJIbl, B3aMMHOE BJIUSHHE THIPOKCOTPYIIBI U
O0eH3onpHOTO sypa. duszmyeckue cBoilcTBa (eHosa. OCOOEHHOCTH XUMHUUYECKUX
cBOMCTB (eHona. KauecTBeHHble peakinu Ha (heHon. TokcnyHocTh (heHosna. Crnocoosbl
MOJTy4eHUs! U puMeHeHue GpeHona. eHondopmanbaeruaHas cCMoJIa.

KapOoHwmibHbIE COCTMHEHUS — albJCTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TpyIbl. ['OMOJOTHYECKHE PSAIbl albJACTUIOB U KETOHOB, OOIIas
dopmyna, nsomepusa 1 HoMeHkIaTypa. Ousnyeckre CBONCTBA albIETUI0B U KETOHOB.



XUMUYECKUE CBOICTBA albJAETUA0B U KETOHOB: peaKkuu nprucoequHenus. OKuciaeHue
aNBJICTUZIOB, KA4YECTBEHHBIC peakmuu Ha anpiaeruabl. CrnocoObl TOMydYeHUs u
NPUMEHEHUE aIbJAETHIOB U KETOHOB.

OnHOOCHOBHBIE TIpeJeibHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOECHUS
MOJIEKYJT KapOOHOBBIX KHUCJIOT. M30oMepusi u HOMeHKnaTypa. Ou3nueckue CBOWCTBA
OJTHOOCHOBHBIX TIPEACIIbHBIX KAapOOHOBBIX KHCIOT. BOIOpOAHBIE CBS3H MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XHUMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMWCTBA,
peakuus HTepuPUKalUU, PpEAKIUH C YYacTHEM YIJIEBOJAOPOJHOIO pajuKana.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [IoHSATHE O MPOU3BOJHBIX KapOOHOBBIX
KHCIIOT — CJHOXHBIX 3¢upax. MHorooOpa3ue kapOOHOBBIX KuciaoT. OcoOeHHOCTH
CBOWCTB HEMpPEACIbHBIX M apOMATHYECKUX KApOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHCIOT. [IpeacraButenu BbICHIMX KapOOHOBBIX
KHCJIOT: CTE€ApUHOBAs, NaJIbMUTUHOBAs, OJICMHOBAsA, JUHO/EBAs, JUHOJICHOBAS
KUCIOTh. CriocoObl MOTyYeHUs ¥ IPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >@upbl. ['omonormyeckuil psna, obmas Qopmyna, H30MEpHUS U
HOMEHKJIaTypa. PuU3N4YecKue M XUMHUYECKHE CBOWCTBA: TUAPOJH3 B KHUCION U
HICIIOYHOU CpeTIe.

Kupswi. Ctpoenue, pu3nMUecKue U XMMHUYECKUE CBOMCTBA KUPOB: THIAPOJIU3 B
KHUCJION W 1IeNoYHOU cpere. OCOOEHHOCTH CBOMCTB HPOB, COAEPKAIUX OCTATKH
HENPEACTbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJE.

MpbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mrast xapakTepucTHKa yriieBo10B. Kinaccudukaius yriieBooB (MOHO-, TU- U
noymcaxapunbl). MoHocaxapuapl: TUIIOKO3a, (pyKTO3a, Trajakro3a, pubdosa,
ne3okcupru6o3a. Pusznueckue CBOWMCTBA M HaxoxkiaeHue B mnpupone. dorocuHTes.
XUMHYECKHUE CBOMCTBA TIIOKO3bI: PEAKIIUM C YYaCTUEM CIUPTOBBIX U AJIbJCTHUIHOU
TPYII, CIUPTOBOE U MOJIOYHOKHCIIOE Oposkenue. [Ipumenenune rioko3sl, e€ 3HaueHUe
B JKM3HENECATEIBHOCTH OpraHusma. Jlucaxapuuasl: caxaposa, MajlbTO3a M JAKTO3a.
BoccranaBnmuBaromme M HEBOCCTaHABIMBAKWOIIKME  aucaxapuiel.  ['maponus
nucaxapuaoB. Haxoxnenue B mpupone u npuMeHeHue. llonmcaxapunabl: kpaxman,
IVIMKOTEH MW 1eunono3a. CTpoeHne MakpOMOJIEKYJd Kpaxmania, TJIMKOT€HAa W
LEJUTr0JI03bl. PU3MUYECKHE CBOWCTBA KpaxMala U LEJUII0JIO3bl. XUMUYECKUE CBOMCTBA
Kpaxmania: THAPOJIN3, KAYECTBEHHas peakuuss ¢ HOAOM. XUMHYECKHE CBOWCTBA
LEJUTIOJIO3bI: THUIIPOJIN3, TOJydeHHe F(UPOB LeIuTto103bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIETK).

ODKCHEPUMEHTAIbHbIE METOJIbl M3YYCHHMS BEIIECTB W MX MPEBPALICHUI:
PacTBOPUMOCTb PAa3JIMYHBIX CIUPTOB B BOJIC, B3aUMOJCHUCTBUE ITAHOJA C HATPUEM,
OKHCJIEHHE HTUJIOBOTO CIIMPTA B aJbJECTHUJ HA PACKAIEHHOM MENHOW MPOBOJIOKE,
OKHCJICHHE OJTUJIOBOTO CIHUpPTA AUXPOMATOM Kajiusg (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THAPOKCHUIOM



muammuncepeopa(l) u ruapokcunom meau(ll)), peakuus rmmepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aHMMOJEHCTBHE
pacTBopa INIIOK03bl ¢ ruapokcuom Meau(ll), B3anmoaeiicTBue Kpaxmana ¢ HOJOM,
pelIeHre YKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupTsl U (peHobl», «KapOoHoBbIE
KUCTOTHI. ClI0XKHBIE Y()UPBD.

A3oTcoaep:kalnue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHM4eckue Npou3BOAHBIE aMMuaka. Kmaccudukamuss aMHUHOB:
anudaTryeckue u apoMaTUYeCKue; EPBUYHbIE, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MoJIeKyJ, oOuias Qopmyia, U30MepHs, HOMEHKJIAaTypa U (U3MUYECKHUE CBOMCTBA.
XuMu4yeckoe  CBOMCTBa  anmu(aTHYECKHMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
AIKWIMPOBAHKE, B3aUMOJCHCTBHE EPBUYHBIX AMUHOB C a30TUCTOM KuciaoTor. Conun
ANKUIAMMOHMS.

AHWIIVH — NIpeACTaBUTEIb AMUHOB apOMaTUYECKOro psifa. CTpoeHue aHWIMHA.
B3aumHoe BiusiHUE rpynn aTOMOB B MOJIeKyJe aHWINHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauyecTBeHHbIE peakiuu Ha aHWiIMH. CrnocoObl MOJydeHHs WU
MpUMEHEHUE anu(paTUIecKux aMuHOB. [lomydyeHne anunmHa u3 HUTPOOEH3071a.

AmuHokuciotel. HoMeHknarypa u nsomepus. OTAENbHBIE MPEACTABUTENH O-
AMUHOKHUCJIOT: TJIUUUH, aTlaHiH. PHu3ndeckre CBONMCTBA aMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBa AMHHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX COEAMHEHHM, peaKuus
MOJIMKOHJICHCALIMM, O00pa30oBaHUE NENTUAHOW CBsI3U. buonornyeckoe 3HaueHHE
aMUHOKUCHOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku kak mnpuponHsle nosmMepbl. llepBuuHas, BTOpMYHAs W TpETUYHAA
CTpyKTypa OenkoB. XHUMHUYECKHE CBOICTBa OEJIKOB: THUIPOJM3, JCHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKH.

OKCnepUMEHTAIbHBIE METOAbl M3YyYEHUsS BEUIECTB W HX MPEBpallCHUI:
pacTBopeHHe O€IKOB B BOJE, JACHaTypauus OEJKOB NpU HarpeBaHWM, LIBETHBIC
peakuuu Ha O€nKW, peHIeHHe OJKCHEpUMEHTalbHBIX 3aJad 10  TeMmaMm
«A30TColIepKalllie OPraHUYECKHE COECOUHEHUs» U «Pacno3HaBaHHE OPraHMYECKHX
COCIIMHEHUI.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUA —
MOJIMMEpHU3aIUs U MOJTUKOHEHCAUS.

[Tonumepubie  matepuansl. [lmacTmaccel  (OJMATUIEH, TMOJUINPONHIICH,
MOJIMBUHWIXJIOPUA,  TOJMCTUPOJ,  MOJUMETHUIMETAKpUiaT,  MOJIUKapOOHATHI,
MoJIMATUIICHTEPEePTaNAT). Y THIM3AIMUS U TIepepadoTKa TUIaCTHKA.

DnacToMepbl: HATYypajbHBIM KayuyK, CHHTETUYECKHUE KayuyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.



BonokHa: HaTypaibHble (XJIOMOK, WIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[Tonumeps! crienuanbHOTO Ha3HaueHUs (TedIIoH, KeBiap, 3JIEKTPONPOBOASIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHsS BEUIECTB W HX MPEBpaAICHUIL:
O3HAaKOMJIEHHE C 00pa3aMu MNPUPOJIHBIX M MCKYCCTBEHHBIX BOJOKOH, ILIacTMacc,
Kay4yKOB, pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «Pacrno3HaBaHue miacTmace
U BOJIOKOHY.

Pacuérnrlie 3agaun.

Haxoxnenne MomnekymsspHOW (GOpMyINIbI  OpraHMYECKOro COCAMHEHHUS TI0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTAB, HAXOKJIECHUE MOJIEKYJISIPHOU
(dbopMyIIbl OPraHUYECKOTO COeUHEHHUs 10 Macce (00BEMY) MPOIYKTOB CropaHus, 1Mo
KOJIMYECTBY BellecTBa (Mmacce, 00bEMY) NPOAYKTOB pEAKIMH W/WIA UCXOTHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYJIbI OpraHMUECKOIO BEIIECTBA HA OCHOBE
€ro XMMHYECKUX CBOMCTB WJIM CIOCOOOB MOJYYEHHS, ONpPEAENICHUE JOJH BbIXOJA
MPOJIYKTa PEaKUUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3anus MeXNpeIMETHBIX CBSA3EU MPU N3yYEHUN OpraHn4YecKoi Xxumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHbBIX
MOHSTUH, TaK U MIOHATUN, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTecTBEHHO-HAay4UHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, KilaccuuKaius, HaOII0JEeHUE, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

®uzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3nyecKkue BeIUYUHbBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTUS, Macca.

buonorus:  kjeTka, oOpraHusM, OJKOCHCTeMa, Owocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIA W TeTepoTpOdHBIA THUN NUTaHUS, OpOXKEHHE,
(doTOCHHTE3, IbIXaHUE, OCJIKH, YTIIEBO/IbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, PEPMEHTHI.

['eorpacdus: mosie3Hble CKOMAaEMbIE, TOTUIHBO.

TexHonorus: NUIIeBble MPOYKThI, OCHOBBI PALIMOHAJIBHOTO IMUTAHMS, MOIOILME
CpelCcTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IVNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OFPA3OBAHMA



JIMYHOCTHBIE PE3YJIBTATHI

B coOoTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMUS MpeaMeTa « XUMUS» Ha YPOBHE CPEJTHETO 0OIIETO
00pa30BaHUs BBIJIEICHBI CIEAYIOIIME COCTABJISIOIIME: OCO3HAHUE OO0y4aroUUMUCS
POCCHMCKOM  TPaXTaHCKOW  HWJICHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOMPENEICHUIO; HaJu4yhe MOTHUBALUU K OOYYEHHUIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIMxXcsi PYKOBOJICTBOBATHCS MNPUHATHIMU B
oOliecTBe TMpaBWJIaMM ¢ HOPMaMH TOBEJEHHUS; HaJIM4KWe MPABOCO3HAHUS,
AKOJIOTMYECKOH KYJIbTYPhI; CHOCOOHOCTh CTABUTH 1I€JIM U CTPOUTH KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOy4Jaronuxcs B mpolecce peaiusaiui 00pa3oBaTeIbHOU JeITeTbHOCTH.

JIndyHOCTHBIE  pe3ynbTaTbl OCBOCHUSI IpPEAMETa «XHUMHS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA TO3HABATEIBHOW M TPAKTUUECKON JEATECIIbHOCTH
oOy4Jaronuxcsi B mpoliecce peanu3aiu 00pa3oBaTesbHOMN IeITeTbHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHMSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U IIPABOIOPAJIKY;

OPEACTAaBICHUS O COLMAJIbHBIX HOpPMax U IMpaBWIaX MEXKIMYHOCTHBIX
OTHOLIECHHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEJIbHBIX 3a/]a4, BHIOJHEHUU XUMHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TMPUHUMATh MOTHBBI, HAaMEpPEHUSs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESTEIHHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HaCIIEIHIO
OTCYECTBECHHON XMMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO
MIPUJIOKEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh PE3YJIbTAT JJIUTEIIbHBIX
HaOJIOJICHUM, KPOIMOTIUBBIX SKCIEPUMEHTAJIbHBIX TMOUCKOB, MOCTOSIHHOTO TpyAa
YYEHBIX U IIPAKTUKOB;

MHTEPECA U MO3HABATEIBbHBIX MOTHUBOB B MOJIYYCHUU U IMOCIEIYIOIMIEM aHAIU3E
nH(}OpMAIUHU 0 MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHONU XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOrO TOBEICHNS,



CIIOCOOHOCTH OIEHUBATh CUTYalluH, CBSI3AHHBIC C XUMHUYECKUMH SBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHHE M TOCTYNKM CBOHUX TOBApHUILIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M C YUYETOM OCO3HAHHUSI IMOCIEICTBUIMA
MIOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUs IEHHOCTEH 370poBOrO MW  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOMo/IeHrsT TpaBwiI 0e30macHOr0 OOpalieHusT C BEIeCTBAaMH B  OBITY,
MOBCEIHEBHOM )KU3HH, B TPYAOBOM AEATEIBbHOCTH;

NOHUMAHMS [IEHHOCTHM TMPAaBWI  HWHIWBUAYAJbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaIIUX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUM W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENLCKON
NEeATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUAAX JIEATECIbHOCTH;

YCTAHOBKHM Ha aKTHBHOE Y4acCTHE B PEIICHUM MPAKTHUYECKUX 3aJ]1a4 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEHHIO MPOQECCUil pa3IuvyHOro poja, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K  OCO3HAHHOMY BBIOOPY WHIMBHUAYAJIbHOW  TpaeKTOpUU
oOpazoBanusi, Oyayieit mpodeccun u peann3anui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECOO00PA3HOr0 OTHOIIEHUS K MPUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUSl TJIO0AJTBHOTO XapakTepa OKOJOTUYECKUX MpoOsIeM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOM CPE/Ibl;

OCO3HaHUSI HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOITPOCOB PAIIMOHATBLHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPHUATUA JCUCTBUM, MPUHOCAILINUX BPEIl OKPYNKAOUIEN ITPUPOTHON
cpene, yMEHHsSI MPOTHO3UPOBATh HEOJATONMPHUSATHBIE JKOJIOTHUYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;



HaJlMYus Pa3BUTOIO SKOJOTMYECKOrO MBIIIJIEHUS, SKOJIOTHYECKOU KYIbTYpBHI,
OTBITA JIEATEIIBHOCTH 3KOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MMU B NIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMANIbHOM MPAaKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOouH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHON IPAKTUKH;

NOHUMAaHUS CIeM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJikd B JOPMUPOBAHUU
pPalMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IEJIOCTHOTO TMpEACTaBICHUS 00
OKPY’KaIOlIEeM MHUPE Kak O €JMHCTBE MPUPOJbI U YEJIOBEKA, B MMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIEHUH MPOOJIEM COXPAHEHHUSI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00H 3HAUMMOCTU XMUMHH JIJIsi COBPEMEHHOM IIMBUIIM3AIIUU:
B €€ IT'YMaHUCTUYECKON HAMpPaBICEHHOCTH M BAXKHOW POJM B CO3/JIaHUM HOBOW 0Oa3bl
MaTepHAIBHON KYJIBTYPBI, B PEIICHUU TI100aTbHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHSA
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJOTHYECKOU
0€30IacCHOCTH, B PA3BUTUHM MEIUIIMHBI, OOECIICUCHUHN YCIOBUM YCIEIIHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXJAOTO YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TOHUMAHHUS CYITHOCTH METO/IOB ITO3HAHMUS,
HCIIOJb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh MOJydaeMble
3HAHUA JJIsl aHATIU3a U OOBSICHEHUS SIBICHUM OKPYKAIOIIET0 MUpPa U MPOUCXOASIINX B
HEM M3MEHEHUH, YMEHUsS JieJlaTb 0OOCHOBAHHBIC 3aKJIIOUEHMS HA OCHOBE HAyYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEeHHUS! JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BaTh XUMUYECKHUE 3HAHUS JIJISl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUsIX;

HMHTEpeca K MTO3HAHUIO, UCCIIEI0OBATEIILCKON AESATebHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 110 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B paziMuHbIX cdepax mpodeccuoHaTbHON
NEATEeIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl [0 XMMHUU Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHUs MHPOBO33PEHNUS oOyyJaronmxcs
MEXIMCIUIUTMHAPHBIE (MEXIpPEIMETHbIC) OOIIeHAyUHbIE MOHSITHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTHMHBI MHpa M CHEHUPHUKY METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, JHEPTHUs, SBICHHE,



MpoIiecC, CUCTEeMa, HAy4YHbINH (paKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEAOBaHNE, HAOIIOEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yYHUBEpCaIbHBIC y4eOHbIE JCHCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC,
PETYJIATUBHEIC), 0OecrieunBarone GopMupoBaHre (HyHKIIMOHATLHON IPaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YJaroIuXcs;

CIIOCOOHOCTh O0YYaIOIIMXCSl MCIO0JIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUEC 3HAHMS U YHUBEPCAIbHBIC YICOHBIC ACHCTBUS B O3HABATEIHLHOM
Y COIIMAJILHOM MPaKTHKE.

MeranpeMETHBIC  pe3yibTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITEIIEHO dhopmynHpoBaTh u aKTyaJIu3upPOBaATh npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNesATh 1IeIM JACATECIBHOCTH, 3ajlaBasg NapaMeTphbl W KPUTEPUM HUX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISAITh XApPAaKTEPHbIC TNPU3HAKKW TMOHSITUH M YCTAaHABIWMBATH HX B3aUMOCBS3b,
HCIIOJb30BaTh COOTBETCTBYIOIIME TOHSATHUS JJIsI OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUH JIUIS KJIACCU(PUKAIIMU BEIIECTB U XUMHUUCCKUX
peaKkuui;

YCTAaHABJIMBATh  MPUYUHHO-CJICACTBEHHBIC CBA3M  MEXAY  HU3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOHTH JIOTHYECKHE pacCyXIeHus (MHIYKTUBHBIC, JCAYKTHUBHBIC, IIO
aQHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH MW TIPOTHBOPEYMS B PacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

MPUMEHATh B TPOIIECCE TMO3HAHUSI UCMOJb3yeMble B XUMHH CHUMBOJIMUECKHUE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEICTABICHUS — XUMHUYSCKHUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUECKast (opMyJsia, ypaBHCHHUE XUMHUCCKON PeaKIuu —
Py pELICHUH Y4YeOHBIX I[I03HABATENIbHBIX W NPAKTUUECKUX 3aj]a4, MNPUMEHAThH
Ha3BaHHBIC MOJICNIbHBIC MPEJCTABICHUS JJIsI BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbI€e HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAaMH METOJIOB HAYy4YHOTO IIO3HAHUS BEIIECTB M XUMHUYECKHUX
pEeaKLHnii;

dbopMyIUpOBaTh 1IETU U 33J1a4d MCCIIEA0BaHuUs, UCII0JIb30BaTh TOCTABJICHHbBIC U
CaMOCTOSITEIIEHO C(POPMYITHPOBAHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U



OCHOBBI 17151 POPMUPOBAHUS TUTIOTE3HI TTO TTPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX
CYKIEHHUI;

BJIQJIeTh HABBIKAMU CAMOCTOSITEJIBHOIO  IJIAHUPOBAaHUS U MPOBEICHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOII0aTh 3a XOAO0M
Mpolecca, CaMOCTOSTENBHO TPOTHO3UPOBATH €ro pe3ynbTaT, (OpMyIUpOBaThH
0000IIEHNsT U BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNIbTATOB HCCIEIOBAHUA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOM  HMCCIEeNOBAaTENhCKOM U MPOEKTHOMU
NEeSTEIbHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB PpELICHHUS TMPAKTUYECKUX 3a/ay, NPUMEHEHHUIO Pa3JIMYHBIX METOAOB
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHUKAX MH(POpMaIUK (HayYHO-TIOMYJIIpHast
JTUTEpaTypa XUMHUECKOTO COJIEPKaHUsl, CIIPaBOYHbBIE ITOCO0Ous, pecypchl HTepHeTa),
aHAJIM3UPOBATH MHPOPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KpUTHUECKU
OILICHHBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMyIHpoBaTh 3aMpPOChl U MPUMEHSATH PA3JIMYHBIE METOJbI MPHU TOUCKE U
orbope wuHbOpMaIMK, HEOOXOMUMOW JUIsi  BBIMIOJIHEHHUS  Y4eOHBIX  3ajad
OIIPENICIIEHHOTO TUIIA;

nmpuoOpeTaTh OMBIT  HWCIOJB30BaHUS WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOUPATh ONTUMAIBHYIO (JOpMY Mpe/icTaBlIeHUS HHPOpMaIUU
(cxempl, TpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
nH(popManuen: TpUMEHATh MEXIPeIMETHbIE ((PU3nYecKrne U MaTeEMaTUYECKUE) 3HAKH
U CUMBOJIBI, (hOPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HAIAAHOCTH.

KoMMyHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1a€MOW TEMBI B XOJ€ IUATIOTa U/ WU
JTMCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;

BBICTYNaTh C TMIPE3CHTALMEd pPE3yJbTaTOB II03HABATENBHON JESATEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMHU MPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTA, MPAaKTHUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB



M3Yy4aeMbIX BEIIECTB, peATU3aNi y4eOHOTO IPOCKTa, U (POPMYITUPOBATH BBIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX WCCIECIOBAHUN MYTEM COTJIACOBAHUS TO3UIUNA B XOJC
00Cy»XeHusl 1 0OMEHa MHEHUSIMHU.

PerJIHTHBHbIe YHUBEPCAJIBHBLIC yqeﬁmﬂe IlCﬁCTBHSI:

CaMOCTOATENIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IIO3HABATEIBHYIO
NEATENbHOCTh, OIpeneisas €€ Lenu M 3aJayd, KOHTPOIMPOBAaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEIJIAraéMblil  alfOPUTM  ACHCTBUU  NpH
BBITIOJTHEHUH Y4E€OHBIX M HCCIEAOBAaTEIbCKUX 3a/lay, BBIOMpaTh Haumbosee
3¢ (eKTUBHBIN CTIOCO0 UX PELICHUS ¢ YYETOM MOJIyUYEHHUsI HOBBIX 3HAHUN O BELIECTBAX
U XUMHYECKUX PEAKLIMSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb JEITEIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yJbTaThl OCBOCHHSI MPOTPAMMbI MO XUMHUHU Ha YIIIyOJIEHHOM
YpOBHE Ha YpOBHE CpeJHEro obiiero oOpa3oBaHMs BKIIOYAIOT crienuduueckue s
y4eOHOro mpenMera «XuMus» HaydHbIe 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUHN 1O
OCBOECHHUIO, MHTEPIIPETAllUU U TMPEeoOpa30BAHUIO 3HAHUM, BUIBI ACATEILHOCTU IO
MOJYYCHUIO HOBOTO 3HAHWUA U MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YUEOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAJbHBIX JKU3HCHHBIX CUTYalHSX, CBA3AHHBIX C XUMUEH. B
IIPOTpaMMe M0 XUMUU IPEAMETHBIEC PE3YJIbTATHI IPEICTABIICHBI 10 I'OJaM U3YUYECHUS.

10 KJTACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMush» O0TpaxkaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHU: O MECTE U 3HAYEHUU OPTaHUYECKON XUMUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ pOJId B OOCCIECYCHHH YCTONYHMBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIeM SKOJOTMYECKOM, PHEPreTUUeCKOM M MUIIECBOU
0€30MMacHOCTH, B Pa3BUTUM MEJIULHUHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPTUH, B OOECIICUCHUU PAIMOHATIBLHOTO MPHUPOONOIb30BaHUS, B
(dbopMHUpPOBaHNY MUPOBO33PEHHS U 00IIIEH KyJIbTYPhI UETIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOJTHOU CPEIE;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUH,  KOTopas  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHUYECKHUI DJIEMEHT, aTOM, SJIpO M DJIEKTPOHHAS
oboJjiouka aroma, S-, p-, d-aToOMHBIE OpOUTAIIH, OCHOBHOE U BO30Y)KIAEHHOE COCTOSTHHS
aTomMa, THOpWAM3AIUs AaTOMHBIX oOpOuTaned, WOH, MOJIeKyla, BaJICHTHOCTD,
AIEKTPOOTPUILIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKasl CBSI3b, MOJIb, MOJISIpHAS



Macca, MOJISIpHBIN O00BEM, YTIEPOAHBINA CKENET, PyHKIMOHANbHAS TPyIa, paguKal,
CTPYKTypHBIE (QOpMyJbl (pa3BEPHYTHIE, COKpallIEHHBIC, CKEJIETHBIE), H30Mepus
CTPYKTYpHasT W TPOCTPAHCTBEHHAas (F€OMETpUYECKasl, OMNTUYECKas), H30MEpHI,
TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- M a30TCOJAEpIKAIIUe
OpraHUYeCKUE  COEOUHEHUS, MOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS; TEOPUHU, 3aKOHBI (mepuoanueckuit 3akon /. U.
MenneneeBa, TeopHsl CTPOCHHsI opraHmyeckux BemectB A. M. byrtiepoBa, 3akoH
COXpaHEHUsI MacChl BEIECTB, 3aKOH COXPAaHEHWS M MpEBpallCHUS DHEPruu NpU
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  SI3bIK  XHMHH,
MHPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHMYECKHUX SIBJICHHUI; MPENCTABICHUS O MEXaHU3MaX XUMHUYECKHX
peaKInii, TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O
B3aMMHOM BJIUSIHUM aTOMOB M TpPYII aTOMOB B MoOJeKynaxX (MHAYKTUBHBIM U
Me30oMepHBI A dexTr, opuentantsl | u |l pona); dakTomoruueckue cBeneHUS O
CBOMCTBax, COCTaBe, MOJYy4YEHUH U O€30MACHOM HCIOJIb30BAaHUU BaKHEHUIINX
OpraHUYEeCKUX BELIECTB B OBITY M MPAKTHUYECKOW NEATEIbHOCTH 4YeJIOBEKa, OOLIMX
Hay4YHBIX MPUHIUIAX XHUMHUYECKOIO MPOM3BOACTBA (HAa MpUMEpE MPOU3BOJICTBA
METaHoJIa, IepepadoTKu HedTH);

c()OPMUPOBAHHOCTh YMEHUM: BBISABIATh XapakKTEpHbIC MPU3HAKUA TOHATHM,
YCTaHaBJIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIHME IMOHATUS MpPH
ONMCAaHHUH COCTABA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUI:

UCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (GOPMYI OpPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHHUS XUMHUYECKUX PEaKIUd M PACKPHIBATH MX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakumii IIOCPEJICTBOM COCTAaBJICHHUSI
AJIEKTPOHHOI'O OajlaHca 3TUX PEAKIU, peakIii HOHHOTO OOMeHa MyTEM COCTAaBJICHHUS
WX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

M3rOTaBIMBATh MOJIEIN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl MILTIOCTPALIUU MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX
OpraHUYECKHUX BEIIECTB [0 UX COCTABY U CTPOCHUIO K ONPEEIEHHOMY KJlaccy/Tpyrnie
COCIMHEHHH, TaBaTh UM Ha3BaHWs Mo cuctemaTudeckoi Homenknarype (IUPAC) u
NPUBOJUTH TPUBUAIBHBIE HA3BAHUS JIJISl OTJIEIBHBIX MPEACTABUTENCH OPraHUYECKUX
BEIIECTB (STWJICH, AalETWIEH, TONYyoJd, TJIMLIEPUH, OSTUJICHIJIUKONb, (HEHOI,
dbopmanbaerua, aneTanbAeThl, aleToH, MypaBbHHAs KHCJIOTa, YKCYyCHas KHUCJIOTA,
CTeapuHOBasi, OJICMHOBAs, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIMUWH, alaHWH, MaJlbTO3a,
GpyKTO3a, AHWIIMH, AUBUHUJI, U30MPEH, XJIOPOIPEH, CTUPOJI U JPYTHE);



cOpPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHA XUMHYECKOW CBSI3M B
OpraHUYECKUX COEAMHEHUSX (KOBAJIEHTHAs U MOHHAS CBSI3b, G- U TT-CBSA3b, BOJOPOIHAS
CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00BbsSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U
XUMHAYECKUE  CBOMCTBA  THUIHWYHBIX  MPEACTABUTENICH  PAa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, HHUKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB, aJKUHOB,
apOMaTHUYECKHX YTJIEBOJOPOJAOB, CIIHPTOB, albJETUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX M CJIOXHBIX 3(QHUPOB, KXUPOB, HUTPOCOCAMHEHHH W aMHUHOB,
AMUHOKHUCIIOT, OEJIKOB, yIiIeBOA0B (MOHO-, M- U MOJIMCAXAPUJIOB), UIUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX
peaxiuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOpMHUPOBAHHOCTh YMEHUS OITBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKLIMOHHOM CITOCOOHOCTH OPraHUYECKUX COEMHEHUI OT KPATHOCTH U
TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBA3M ), B3AUMHOT'O BIUSHUS aTOMOB U IPYII aTOMOB
B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro NEPEepadOTKU U MPAKTHUECKOE
MIPUMEHEHUE TPOYKTOB NEPEepadOTKH;

C(OPMUPOBAHHOCTb BJIAJICHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHWUA — HAOJIOJCHUM, WU3MEPEHHUU, MOJAEIUPOBAHUHU, HKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHOU
NESTeIbHOCT — aHallu3 W CHUHTE3, CpaBHEHHUE, O0O0OIIeHHEe, CUCTEeMAaTHU3allMIo,
BBISIBJICHUE NTPUYUHHO-CIEICTBEHHBIX CBA3EH — JJI M3Y4YEHUS CBOMCTB BEIIECTB M
XAMHUYECKHUX PEaKIINM;

c(OPMUPOBAHHOCTh YMEHMIl: BBISIBISATh B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSMU U TIPEICTABIICHUAMHU APYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB AJi O0Jee
OCO3HAaHHOT'O0 MOHWMAHMS CYLIIHOCTH MaT€pHUaJbHOTO €AUHCTBA MUpPA, HCIOJIb30BAThH
CUCTEMHBIE 3HAHUS 10 OPraHUYeCKON XUMHH AJisi OOBSICHEHUS W MPOTHO3UPOBAHUS
SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUYETHI IO XUMUYECKUM (OopMyIIaM U
YpaBHEHUSIM XUMUYECKUX PEAKIMI C UCIIONIb30BaHUEM (PU3NYECKUX BEJIMYMH (Macca,
00BEM  Ta3oB, KOJMYECTBO  BEIIECTBA), XapaKTEpU3YIOLIUMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKJIECHUI0 XUMHUYECKON (popMyIibl
BEILIECTBA [0 W3BECTHBIM MAacCCOBBIM JIOJISIM XMMHYECKHX 3JIEMEHTOB, MPOIyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;



c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAIM3UPOBATh U OLIEHUBATH C
MO3UIIANA SKOJIOTUYECKON O€30MaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESTEIbHOCTH 4YEJOBEKa, CBS3aHHOW C TepepadOTKOM BEIIECTB, MCIOIb30BAThH
MOJIYYCHHBIC 3HAHUS JJIsl MPUHATHUS TPAMOTHBIX PEHICHU MpoOJeM B CUTYalMsX,
CBSI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSATEIBHO IJIAHUPOBATh M IPOBOAMUTH
XUMUYECKUI FKCIIEPUMEHT (TIOJyUYE€HHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KAu4E€CTBEHHBIEC peakiuu YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIaCCOB U
KHCJIOPOJICOJEPKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a7a4
[0 PacCrO3HABAHHIO OPraHUYECKHX BEUIECTB) C COONIOAEHUEM IpPaBUIl O€30MaCHOIO
oOpallieHus ¢ BEIIECTBAMU U JJa0OpaTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH IIEITb
UCCJICIOBAHUS, TMPEACTABIATh B pPa3iUuHOM (opMe pe3yibTaThl SKCIEPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI:

coOJIIoaTh MpaBWiia IKOJOTUYECKHU I11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM AEATENBHOCTH B LEISAX COXPAHEHHUS CBOErO 3/I0POBbS, OKPY’KaOIIEH
OPUPOAHON CpeABI U JOCTHKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTb TOKCHYECKOIO [JEHCTBHSI Ha JKUBBIE OpPraHU3MBI
ONPEAECTEHHBIX OPTaHUYECKUX BEMIECTB, NOHMMAs cMbIcI nokaszarens [1J1K;

aHAJIM3UPOBATh 1I€J€CO00Pa3HOCTh INMPUMEHEHHS OPraHMYECKUX BEIIECTB B
MIPOMBILIUIEHHOCTH U B OBITY C TOUKU 3PEHUS COOTHOLIEHUSI PUCK-TI0NIb3;

c(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IICJICHANIPABICHHBI MOUCK
XUMUYECKON MH(POpMAllMU B PA3IMYHBIX MCTOYHHMKAX (HAay4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpelcTBa MaccoBod MH(opMauuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(POpPMAIHIO, epepadaTbiBaTh €€ U MCMHOJb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No | Hanmenopame KoanyecTBO 4acoB DJIeKTPOHHbIE
(undposBbie)
n/ | pa3geioB u TeM Bcer | Kontpoabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NporpaMmMsbI 0 ble padoThbI ue padboThbl
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
OpraHn4ecKon
xumuu. Teopust bubnuorexa [JOK
1.1 CTpOCHUS 8 https://m.edsoo.ru/d69df
OpPraHUYECKUX 650
coenuHeHuit A. M.
byrneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
IIpenenwvHbie
IBOZIOPOH bubnunoreka LIOK
2.1 t P 5 https://m.edsoo.ru/d69df
QJIKaHBI,
650
LHUKJIOAJTKAHbI
Henpenenbubie
YTJ1€BOJIOPOJBIL: bubmmnoreka HOK
2.2 AJIKCHBI, 14 1 https://m.edsoo.ru/d69df
aJIKaJyCHBI, 650
QIKUHBI
Apomarndeckue bubmmnoreka HOK
2.3 YTJI€BOIOPOIbI 8 https://m.edsoo.ru/d69df
(apensr) 650
IIpupoansie
HCP;OI?{HHKH bubmnoreka IIOK
24 4 https://m.edsoo.ru/d69df
YIJI€BOJOPOIOB U 650
ux nepepadoTka T
l"anorennpon3BoiH bubmorexa [JOK
2.5 P 4 1 https://m.edsoo.ru/d69df
bI€ YTJIEBOJIOPOIOB 650
Hroro 1o pasneny 35

Pasnen 3. Kuciopoacoaep:xamue oprannyeckue coeinHeHUst



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

bubnunoreka LIOK

3.1 Cruptel. denon 11 https://m.edsoo.ru/d69df
650
KapOonunbHsie
COCIMHCHMSI:
aNbJCTUbl U bu6nmoreka [IOK
3.2 KETOHBI. 21 https://m.edsoo.ru/d69df
KapGoHnogsie 650
KUCJIOTHL. Cl0KHEIE
a¢upsl. XKupbl
bubnunorexa LIOK
3.3 VrieBoasl 9 https://m.edsoo.ru/d69df
650
Hroro no pazgeny 41

Pasznen 4. A3oTconepkamye OpraHudecKkue coe{uHeHust

AMUHBI. bu6nmorexa LIOK
4.1 AMHMHOKHCIIOTEI. 12 https://m.edsoo.ru/d69df
beakn 650
Htoro no paznemny 12

Pa3zaea S. BeicokomoieKy/IsipHbIe COeIMHEHUS

BBICOKOMOJIEK YIS bubnnoreka [IOK
51 P e https://m.eds00.ru/d69df
HbIE COCIMHEHNUS
650
Wroro no pasaeny 6
OBILIEE KOJIMYECTBO
YACOB IO 102

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

OPTraHUYECKHUX

10 KUIIACC
Ne KosauuyecTBo 4yacos DJIeKTPOHHbBIE
o Konrpoa | IIpakruny Aara uupposbie
eMa ypoka Bcee H3zyue
/ bHBIE ecKue oOpa3oBaTe/ibHbIE
n ro padoThbI padoTbI His pecypcbl
IIpeamer u
3HAUYCHHE
OpraHUYeCKOU
bubnunoreka LIOK
1 RHMIH, 1 https://m.eds00.ru/3686e
MpeJICTaBICHHE 615
0 MHOT000pa3uu T
OpPTraHUYECKUX
COCMHEHUI
DIIEKTPOHHOE
CTpOEHHE aToMa
yriepojaa
(ocHOBHOE U bubnuoreka [IOK
2 BO30YXIEHHOE 1 https://m.edsoo.ru/Oce6fd
COCTOSIHUS). 4c
BanenTtHbie
BO3MOKHOCTH
aToma yriepoja
Xumuyeckas
CBSI3b B
OpraHHYECKHUX
CO€IUHECHMSX. bubmnoreka IIOK
3 MexaHu3Mbl 1 https://m.edsoo.ru/8d39f5
o0pa3oBaHus c8
KOBAJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus bu6muoreka [IOK
4 CTpOEHUS 1 https://m.eds00.ru/9e595

ch8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

COCIMHEHMH A.
M. bytneposa

Bune:
HU30MEpHUU:
CTPYKTYpHasi,
MIPOCTPAHCTBEHH
ast.
DJIEKTPOHHBIE

3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COEMHEHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/b0e61
661

[IpencraBnenue
0
Kiaccuukanum
u
cHUCTeMaTHYecKa
s HOMCHKJIATypa
(IUPAC)
OpPTaHWYECKHUX
BEIIECTB

bubnuoreka [IOK
https://m.edsoo.ru/c212d
d21

Knaccudukanus
peakuuii B
OPraHUYEeCKOU
XUMHUHI

bubnuoreka [{OK
https://m.edsoo.ru/ba570
6aa

Cucremaru3aiu
s 1 00001IEeHE
3HAHUHU II0 TEME

bubnmnorexa LIOK
https://m.edsoo.ru/87a37
cab

AJNKaHBI:
TOMOJIOTHYECKHU
i psiz, ooOtmas
opmyuna,
HOMCHKJIATypa 1
U30Mepusl,
JIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHUE
MOJIEKYJT

bu6nmorexa LIOK
https://m.edsoo.ru/25a14
636

10

duznueckue u
XUMHUYECKHE
CBOMCTBa
aITKaHOB

but6mmoreka [IOK
https://m.edsoo.ru/31377
1ic



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c

11

Haxoxnenune
aJIKaHOB B
MIPUPOJIE.
CriocoOBbl
MOJTYYCHHS U
MIPUMEHEHHUE
aJIKaHOB

bubnunoreka LIOK
https://m.edso00.ru/259b0
abb

12

[ukoankansr:
oO1mas
opmyuna,
HOMEHKJIaTypa 1
U30MepHsl,
0COOCHHOCTH
CTPOCHUS U
XUMHYECKHUX
CBOJCTB,
CITIOCOOBI
MOJTyYeHUs U
MIPUMEHEHHE

bu6nmoreka [IOK
https://m.edso0.ru/15673
0d2

13

Pemenue
pacUE€THBIX
3a/1a4 Ha
onpeieseHue
MOJIEKYJIIPHOM
bopMyiibl
OpPraHUYECKOTO
BEII[ECTBA 10
MacCOBBIM
JIOJISIM aTOMOB
3JIEMEHTOB,
BXOJISIIIMX B €r0
COCTaB.
Cucremaru3aiu
g 1 00001IeHNE
3HaHUM MO TeME

bubnmorexa LIOK
https://m.edsoo.ru/bf84d8
eb

14

AJKeHBI:
TOMOJIOTHYECKHU
i psij, oOmast
opmyuna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHH

bubnunorexa LIOK
https://m.edsoo.ru/273b0
ale



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e

0€ CTPOEHUE
MOJIEKYJL.
CtpyKTypHas u
UC-TpPaHC-
u3oMepus
AJIKEHOB

dusnueckue n
XUMHUYECKHE

. bubnunorexa LIOK
CBOMCTBa
15 https://m.edsoo.ru/21069
aJIKEHOB.
ccd
IIpaBuio
MapkoBHHKOBA
Croco0bl
bubnunorexa LIOK
MOJYyYCHUS U
16 https://m.edsoo.ru/665dc
MIPUMEHEHHUE
058
aJIKEHOB
[IpakTuueckas
pabota Ne 1 o
TeMe bubnunoreka LIOK
17 "TTomyuenue https://m.edsoo.ru/0941e
STHJICHA U ed8
M3y4YEHUE ero
cBOMCTB"
Pemienue
pacUE€THBIX
3a1a4 Ha
N — bu6nmorexa LIOK
18 P . https://m.edsoo.ru/e9ea99
MOJICKYJISPHOM 21
bopMyIbl T
OpPraHUYECKOI0
BelllecTBa
AJIKagEeHbl:
COIIPSKEHHBIE,
M30JIMPOBaHHbBIE
: bubmmoreka IIOK
19 KyMYJUPOBaHH https://m.eds00.ru/04298
BI€. c0a
OcobenHocT
3JIEKTPOHHOTO

CTpOEHUS



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a

XUMHYECKUE

cBOHCTEA but6mmoreka [IOK
20 . https://m.edsoo.ru/e5612
COMPSHKEHHBIX 53d
JINCHOB
CrocoObI
HoNyeHHs 1 bu6nmoreka [IOK
21 https://m.edsoo.ru/1aa81
IPUMEHEHUE 660
aJIKaJINCHOB
AJKWHEL
TOMOJIOTHYECKH
i psn, oOmas
opmyuna,
HOMEHKJIaTypa, bubnuorexa [JOK
22 3JICKTPOHHOE U https://m.eds00.ru/68b6c
MIPOCTPAHCTBEHH clc
0€ CTpOCHHUE
MOJICKYJI,
¢duznueckue
CBOICTBA
XuMu4ecKue bubnunoreka LIOK
23 CBOMCTBA https://m.eds00.ru/23493
AJIKMHOB a93
KauecrBennbie bubnunoreka LIOK
24 peakIuy Ha https://m.edsoo.ru/7blc4
TPOHHYIO CBSI3b 8da
CriocoObI
HoNyCHIS I bubmmnoreka HOK
25 https://m.edsoo.ru/a6f9al
MPUMEHEHUE ea
AJKUHOB
Pemienne 3amauy:
pacuéTsl 1o bubmmnoreka HOK
26 YPaBHEHHUIO https://m.edsoo.ru/5db8e
XUMHYECKON 526
peaxiuu
CucreMaTuzainu
27 s 1 00001IeHNE
3HAHUH 10 TeMe
ApeHbl:
TOMOJIOTHYECKHU but6mmorekxa [IOK
28 ¥l psin, oOmias https://m.edsoo.ru/a92a7
dbopmyina, 094

HOMEHKJIATypa.



https://m.edsoo.ru/e561253d
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DJIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOeHHUE
MOJIEKYI
OcH301a 1
TOJIyOJIa, UX
¢dusnueckue
CBOICTBA

29

Xumudaeckue
CBOMCTBaA
apeHOB:
peakiuu
3aMelleHHs

bubnunorexa LIOK
https://m.edsoo.ru/a44ala
e4

30

Xumuaeckue
CBOMCTBaA
apCHOB:
peakiuu
MIPUCOCTUHEHUS],
OKHCJICHUE
TOMOJIOIOB
OeH301a

bubnuoreka [{OK
https://m.edsoo.ru/a44ala
ed

31

OcobenHocTH
XUMHNYCCKUX
CBOMCTB
CTUpOJIa

bubnuoreka [{OK
https://m.edsoo.ru/d5018
as4

32

Pemenne
pac4YETHBIX
3a/1a4 Ha
OnpeneeHue
MOJIEKYJIAPHOMI
bopmybt
OpraHUYeCcKoro
BEIIECTBA

bubnmorexa LIOK
https://m.edsoo.ru/53461
az2c

33

CnocoObl
MOJTyYeHUs U
MPUMEHEHUE
apeHoB

bubmmoreka IIOK
https://m.edsoo.ru/6f717d
09

34

I'emeTnueckas
CBSI3b MEXIY
Pa3IMYHBIMU
KJlaccaMH
YIJIEBOAOPOIOB
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35

Pacuértrl mo
YpaBHEHUSAM
XUMHYSCKHX
peaKIui.
CucreMarusanu
s 1 00001IEeHE
3HAHUM I10 TEME

36

[IpuponansIii ras.

[TonyTHbIE
He(TSHBIC Ta3bl

37

Kamennsiit
yroJib u
MPOIYKTHI €T0
nepepadboTKu

bu6nmoreka [IOK
https://m.eds00.ru/69b33
98b

38

Hedts 1
CrocoObI €
nepepadoTKH.
[Ipumenenue
MIPOJYKTOB
nepepaboTKu
HePTH

bubnunoreka LIOK
https://m.edsoo.ru/21f9de
78

39

I'eneTnueckas
CBSI3b MEXKIY
Pa3IMYHBIMU
KJaccaMu
YTJIEBOAOPOIOB

40

I"ayorenomnpous
BOJHBIC
YIIEBOJIOPOIOB:
JIIEKTPOHHOE
CTPOCHHE;
peakuu
3aMCIIICHUA
rajoresa

bubmmoteka IIOK
https://m.edsoo.ru/82b4d
759

41

[evicTBue
IIeIouei Ha
rajoreHnpou3BO
IHEBIE.
Bzaumopeiicteu
e
JUTajoreHaJKaH
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OB C Marou€M u

IIUHKOM
CucreMarusanu
s 1 00001IeHIE
sHAHM 10 bu6nmoreka [IOK
42 https://m.edsoo.ru/20e89f
paszneny 29
"VrineBonoposl o
Konrtponbnas
bu6nmoreka [IOK
pabora 1o Teme
43 | https://m.eds00.ru/95c9%
YrieBoxopoasl
" 298
[Ipenenbubie
OJIHOATOMHBIC
CIIUPTHI:
TOMOJIOTHYECKU
i psa, oOmmas
dbopmyia, bubmmoreka [JOK
44 CTPOCHHE https://m.edsoo.ru/df04c5
MOJIEKYII, cd
U30MEpHs,
HOMEHKJIATYpa,
KIIacCU(pUKALIS,
¢duznueckue
CBOICTBA
XuMUYeCcKue
CBOIiCTBa bu6nmorexa LIOK
45 IpeenbHbIX https://m.edsoo.ru/26ee3
OJHOATOMHBIX 4fe
CIIUPTOB
Cnoco0sI
MOJIyYeHUs U bubmuoteka [IOK
46 pUMEHEHNE https://m.eds00.ru/48410
OJIHOATOMHBIX 0000000000
CIIUPTOB
IIpoctsie
3UpBHL:
Pup bubnunorexa LIOK
HOMEHKJIaTypa 1
47 https://m.edsoo.ru/c2c78
HU30MepHsl,
8b2
O0COOCHHOCTH

bu3HUECKUX U
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XUMHUYCCKUX

CBOMCTB
MHoroaTomMHbIe
CIIUPTHI:
STHIICHTJINKOIIb bu6nmoreka [IOK
48 Y TIULEPUH, UX https://m.edsoo.ru/ee4d8
busnueckue u 4aa
XHMHYECKHE
CBOIICTBa
CrocoObI
HOJIyYEHUs U bubnuoreka [JOK
49 MIPUMEHEHUE https://m.edsoo.ru/d12e5
MHOT'0aTOMHBIX 67d
CITUPTOB
®enout:
CTPOCHHUE
MOJIEKYJIbI, Bu6mmoteka [JOK
50 buznIecKue https://m.edsoo.ru/2ce72
CBOMCTBA. 6f8
TokcuYHOCTH
¢denomna
XuMu4ecKue bubnunoreka LIOK
51 CBOMCTBa https://m.edsoo.ru/037ca
deHona 5f9
CrocoObI
HoNyCHIS I Bbu6mmoteka [JOK
52 https://m.edsoo.ru/c77ddf
MPUMEHEHUE 4c
¢denona o
[IpakTnueckas
pabota Ne 2.
Pemenue bubmmoreka IIOK
53 JKCIIEPUMEHTAI https://m.edsoo.ru/fdOced
BHBIX 34124 110 09
teme "CnupTel 1
¢deHnomnsr"
CucreMaruzamu bu6mmoteka IIOK
54 s 1 00001IeHNE https://m.eds00.ru/1810c
3HAHUI 10 TEMe bdb
Anbneruas u
KCTOHBL: but6mmorekxa [IOK
55 https://m.edsoo.ru/b139b
AIIEKTPOHHOE

CTPOCHUC

€aa
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KapOOHMIIbHOU
IPYIIIbI;
TOMOJIOTHYECKHU
€ psiIbl, oomas
opmyuna,
U30MepHUs U
HOMEHKJIATypa

ANLnerunel u
KETOHBI:

bu6nunoreka LIOK
buznvecKue
56 . https://m.edsoo.ru/c8874
CBOIICTBA;
25¢
peakuuu
MPUCOCAMHCHHUS
Peaknun
OKHUCJICHUS U
bubnunoreka LIOK
KaueCTBEHHBIE
57 U https://m.edso0.ru/a393b
beakdl aa9
albIETUIOB U
KETOHOB
Croco0bl
OIVCHIS bu6nmorexa LIOK
58 vl https://m.edsoo.ru/520d1
albIETUIOB U
c5l
KETOHOB
OIHOOCHOBHBIE
npeaciIbHbIC
KapOOHOBBIE bubmuoteka [IOK
59 KHUCIIOTEL, https://m.edsoo.ru/fecObl
0COOEHHOCTH 13
CTPOCHHS HX
MOJIEKYI
Hsomepus u
HOMCHKJIaTypa
KapGOHOBEIX bubmuoteka [IOK
60 https://m.edso00.ru/700cc
KHUCJIOT, X
87b
¢buznueckue
CBOMCTBa
XUMHAYECKHE
CBOMCTBa
but6mmorekxa [IOK
MpeIeTbHBIX
61 https://m.edsoo.ru/40e6e
OJIHOOCHOBHBIX 069
KapOOHOBBIX T

KHUCJIOT
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OcobeHHOCTH

CBOWCTB
MYpPaBLUHON bubmmoreka [JOK
62 KHCIIOTBI. https://m.edsoo.ru/bb31b
MHuoroo6pasue e7l
KapOOHOBBIX
KHCIIOT
OcobGeHHOCTH
CBOWCTB:
HeIpeaeIbHBIX
u
apOMaTHYECKHUX
KapOOHOBBIX, bubnmnoreka HOK
63 JTUKapOOHOBBIX, https://m.eds00.ru/83a08
TUAPOKCUKApPOO 773
HOBBIX KHCJIOT.
[IpencraBurenu
BBICIITNX
KapOOHOBBIX
KHCIIOT
[Tonsitue o
HPOUBBOHBIX bubnunoreka LIOK
64 https://m.eds00.ru/0d162
KapOOHOBBIX d9d
KHCJIOT
CnocoObI
MIOJIyYEHUS U bubmmnoreka HOK
65 IIPUMEHEHNE https://m.eds00.ru/7c065
KapOOHOBBIX c9d
KHCIIOT
CroxHble
3¢upsL:
TOMOJIOTUYECKU bubmmoteka IIOK
66 ¥ psin, oOmmas https://m.edsoo.ru/adfffe
dbopmymna, 6d
HU30MEpHs U
HOMECHKJIaTypa
duznyeckue u
N IMIIECKIe bubnuotexa [JOK
67 . https://m.edsoo.ru/ad6b9
CBOWCTBA 4b2
3¢upoB
68 Pemenue

pac4ETHBIX
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3a/1a4: 1o
YpaBHEHUIO
XUMUYECKON
peaxiuu, Ha
orpezeneHue
MOJIEKYJIIPHOU
bopmybl
OpPraHUYECKOT0
BEIIECTBA

69

[IpakTnueckas
paborta Ne 3.
Pemenue
AKCIIEPUMEHTAI
BHBIX 33/1a4 110
TeMe
"KapO6oHoBsbie
KHUCTIOTHI.
CroxHbie

a¢uper"

bu6nmoreka [IOK
https://m.edso0.ru/48667
1fb

70

Kupsr:
CTpOCHHE,
buznveckue u
XUMHUYECKHE
CBOMCTBa
(ruaponus)

bubnunoreka LIOK
https://m.edsoo.ru/al9c5
b98

71

Ocobennoctu
CBOMCTB UPOB,
cozepKamx
OCTaTKH
HEIpPEAEIIbHBIX
KUPHBIX
KHCIoT. JKupsl B

pUpoJIe

bubmmoreka IIOK
https://m.edsoo.ru/h0331
922

72

MkI1a Kak Conu
BBICIINX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIIee
JICUCTBUE.
ITonsarue o
CUHTETUUYCCKHX
MOIOIIUX

bu6nmorexa LIOK
https://m.edso00.ru/3c566
565
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cpencTBax

(CMO)
I'eneTnueckas
CBSI3b
fﬂeBOHOpOHOB bubmuorexa [IOK
73 https://m.eds00.ru/56790
KHCIIOPOJICOIEP <96
JKaIuX
OpTraHUYECKUX
BEIIIECTB
Pacuétrl o
74 YpaBHEHUSAM
XUMHYECKHUX
peakui
CucremMaruzanu bu6nmorexa LIOK
75 s 1 00001ICHIE https://m.edsoo.ru/f8eaf2
3HaHMIA [10 TeMe eb
OOmas
XapaKTePUCTUKA
YIJIEBOJIOB U bubnuoreka [IOK
76 Kiaccuukanms https://m.eds00.ru/7a969
YIJIEBOJIOB 3al
(MOHO-, TH- U
MTOJIMCaXapHU/IbI)
Monocaxapubr:
¢buznueckue bubnmnoreka [HOK
77 CBOICTBA U https://m.edsoo.ru/b4bdd
HaXOXXIEeHUE B a2d
npupojie
IIpumeHeHne
TJTIOKO3bI, €€ bubmmoreka IIOK
78 3HAYCHUE B https://m.edsoo.ru/5e611
JKU3HEICSTCIIbH 22d
OCTU OpraHu3Ma
Hucaxapunsr:
caxaposa,
MajabT03a 1
AKTO3A. but6mmorekxa [IOK
79 https://m.edsoo.ru/eb038

Haxoxnenue B
pUpoae 1
MIPUMEHEHNE
JINCAXaAPUJIOB

4el
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ITonucaxapuaer:

CTpPOEHHUE
MaKpOMOJICKYI, bubmuorexa [{OK
80 buzndeckue u https://m.edso0o.ru/72a04
XHUMHUYECKHE 508
CBOICTBA,
IPUMEHEHUE
ITousTue 00 bu6nunorexa LIOK
81 HCKYCCTBEHHBIX https://m.edso0o.ru/6216e
BOJIOKHaX 766
Pemienue
pac4eTHBIX
3a/1a4y Ha
onpeeseHue bubmmoreka [JOK
82 JIOJIA BBIXO/1a https://m.edsoo.ru/7fde47
IPOIyKTa ef
peaKkIu ot
TEOPETUUECKH
BO3MOKHOTO
CucremaTuzanu
T —. bubnuoreka [IOK
83 . https://m.eds00.ru/08d43
3HAHMH 110 6ac
pazaeny
KonTponbHas
pabota 1o Teme
"Kucnoposcoe bubnnorexa [JOK
84 pKane https://m.eds00.ru/42c66
78e
OpTraHUYECKHE
coenqnueHusa”
AMUHEL:
KJ1acCU(pUKanus,
CTpPOCHHUE
MOJIEKYJI, oO1Ias bubnnorexa [JOK
85 bopmyina, https://m.edsoo.ru/efa7e6
HA30MeEpUsL, ca
HOMEHKJIaTypa U
¢buznueckue
CBOICTBA
XuMHUYECKHE
cBOMNCTBA bubnuotexa [JOK
86 https://m.edsoo.ru/1bc5cf
anndaTUIecKux

AMHHOB

80
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AHWINH:

CTpOCHHE
aHWJINHA, bubnunoreka LIOK
87 0COOCHHOCTH https://m.edso00.ru/39cd2
XUMHYECKAX 1f1
CBOICTB
aHWJIMHA
CnocoObl
MOJIYYEHUS U bubmmoreka [JOK
88 MIPUMEHEHUE https://m.edsoo.ru/eal38
annpaTUIECKUX 763
aMHHOB
AMHWHOKHCIOTBI
: HOMEHKJIaTypa
1 U30MepHus,
(usecKie bubmmoreka [JOK
89 . https://m.edsoo.ru/d1773
CBOICTBA. €80
OtnenbHbIC
MPEIICTAaBUTEIIN
0-aMHHOKHUCJIOT
XUMHUYECKHUE
CBOICTBA
aMHUHOKHMCIIOT,
ux
OMOJIOTHYECKOe bubmorexa LIOK
90 https://m.edsoo.ru/77df70
3HAYCHHE 5a
AMHUHOKHCIIOT.
Cunres u
THIPOITU3
MIENITH/IOB
benku xak
IIPUPOJIHBIE bubmmnoreka HOK
91 MIOJIUMEDBI; https://m.edsoo.ru/429e9
CTPYKTYpPBI 899
0enKoB
XuMuueckue bubmmoteka IIOK
92 CBOICTBa https://m.eds00.ru/62373
0€eJIKOB 06d
2630Tcoz[epx<am bubnuoreka [JOK
93 https://m.edso0.ru/521d1
TeTePOIMKITNYEC

KHUC

431
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COCUHECHMUSL.
Hyxnennosbie
KUCJIOTHI:
COCTaB,
CTPOCHHE U
OuoJioruyeckas
poJib

94

[IpakTnueckas
pabota Ne 4.
Pemenue
JKCIIEpUMEHTAI
BHBIX 337124 110
TeMe
"AzoTcoaepka
ue
OpraHHYecKue
coenuueHus"

bu6nmmoreka [IOK
https://m.edsoo.ru/8e3c0
2d1

95

IIpakTrueckas
pabota Ne 5.
Pemenne
SKCIIEpUMEHTAN
BHBIX 3aJ1a4 110
TEME
"Pacno3HaBanue
OpPTraHUYECKUX
coeqrueHui”

bubnunoreka LIOK
https://m.edsoo.ru/bde3fd
f6

96

KonTponbHas
paboTa o Teme
"AzoTcoaepika
e
OpraHHYecKue
coenqnueHusa”

bubmmoreka IIOK
https://m.edsoo.ru/ce561
bc7

97

OCHOBHBIE
IIOHATUA XUMHUHN
BBICOKOMOJICKYIT
SIPHBIX
COCTUHEHUN U
METOIBI UX
CHHTE3a —
MOJIMMEPH3AIHST
51

bubnmorexa LIOK
https://m.edsoo.ru/7aa63e
bd
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INOJIMKOHACHCAI]
us

IT;macTtMmaccsl.
98 VYruimnzauus u
nepepaboTka

IJ1aCTuKa

bu6nmoreka [IOK
https://m.edso0.ru/82242
eOf

DJ1acTOMEpBHI:
HaTypaJIbHbII
99 CUHTCTHUYECKUE

Kay4dyKH.
Pesuna

bu6nmoreka [IOK
https://m.edso0.ru/24610
3ec

Bomoxkna:
HaTypaJbHBIE,
10 UCKYCCTBEHHBIE,
CHHTCTHYCCKUE.
[Tomumepst
CIIELIHAILHOTO

Ha3sHa4YCHUA

bu6nmoreka [IOK
https://m.edsoo.ru/5963a
601

IIpakTnueckas
pabota Ne 6.
Pemenue
3KCHEpUMEHTAI
BHBIX 33/1a4 110
TeMe

10

"Pacmio3HaBanue
IUIaCTMAacC U
BOJIOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd
17a

O6o0061menue u
CUCTEeMaTU3aIIHs
U3YYCHHOTO

10 Marepuasa 1mo

2 TeMe
"BbIcOKOMOIIEKY
JSIpHBIE
coeMHeHus"

bu6nmorexa LIOK
https://m.edsoo.ru/6a22b
1e8
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KOJIMYECTBO
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