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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickonn  ®enepanuu,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIiyOJIEHHOTO HW3YYEHHS 3aHUMAET Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JIJIsi
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs] B OpraHu3anusix mpodeccCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMmme 1o XuWMHM Ha3HaueHUE MpeamMeTa «XUMHUS» MOJydaeT
NOoApOOHYI0O  WHTEPIPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATaOIIUMU
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMUHU (QYHKIIHH:

e UHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YUaIONIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNesIieHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HTOrOBOM arrectaniud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAENbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT mpuMEpHOE pacmpeesieHue yueOHOT0 BpEMEHH, PEKOMEH Ty eMOTO JIsI
U3YUYEHHUS OTIIEIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOAMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJOB
yue0OHO-TIO3HABATENbHBIX JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejesiaMu YCTaHOBICHHOM TPOrpaMMOid IO XUMUU 0053aTeTbHON
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XUMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUeHHUs.

B coorBercTBUM ¢ KoHuentyajdbHbIMH mnosiokeHuamMu DPIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TArlOM MOJIyYeHHUS] XUMUYECKOT0 00pa30BaHus
B paMKax H3y4YECHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHUX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEeIHEro MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuiMpeHre ¢ YriiyOJeHUEe TEOpEeTUYECKOM U MPaKkTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOoPMiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranum3anusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ stum, B cBere
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHET0 O0IIEro 00pa3oBaHus U3yUeHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHUE Yy HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHUH palMOHANIM3alNU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBnsomyMA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IpPeIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiI€HHOE TEOPETHYECKOE [OMNOJHEHUE, MO3BOJSIOIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTAaBICHUIX
O CTpOeHUMH aroMa. XHMHUYECKass CBsI3b OOBSICHSAETCS C TOUKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIIPOCcaM 00 3JIEKTPOHHBIX 3P eKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COZIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe NPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 00b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0o MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEeHT OyJeT cJelaH Ha OOIIHOCTh METOAOB IO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkaHUM MpeAMeTa Il KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 0OCTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3allii KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYLIHOCTU IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU HW3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHET0 00I1Iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecreueHUu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeYeHnr palrOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUsI U OOIEH KyJIbTypbl 4YE€IOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMaX, 00 00IuX
Hay4HBIX NMPUHINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUHI 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOM JeATeTLHOCTH U MMOBCEHEBHOMN KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPhI, MPUOOPETEHNE OTIbITa OOIIECTBCHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
ypOBHE cpenHero oOmiero oopaszoBanusi B 10 kmacce, — 102 yaca (3 4gaca B
HEJIEIO).

COAEPKAHUE OBYUYEHUSA

10 KIIACC

OPI'AHUYECKASA XUMUSA
Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMMH.



[TpenMeT 1 3HaUYEHNE OPraHUYECKON XUMHUH, PEACTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToma YIriepoaa. XHMHUYECKas CBA3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3mbl  00pa3oBaHHS KOBAJCHTHOM CBs3u (OOMEHHBII W JIOHOPHO-
aKLENTOpHbIN). TUIBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpunapHasi, 1BOMHAas U TpoiHasi cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJAX
opraHudeckux BemecTB. [loHsiTHE O CBOOOJHOM pagukaine, Hykieopuie Hu
anexkTpodue.

Teopuss crTpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COEAMHEHUH. MONeKyaspHble U  CTPYKTypHblE  (DOPMYIIbI.
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHasd,
ckenetHas. M3omepus. Bunabl wn3omMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH M KiacCUPUKAIMS OpraHudYecKux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHI MO MPEBPAILEHUI0O OPTaHUYECKUX BEUIECTB NpPHU HarpeBaHUU (IUIABJICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYECKUX
BEILIECTB.

YraeBoaopoasl.

Aunkansl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopmMyina, HOMEHKIIATypa U
M30MepHUs. DIECKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-
ruOpuan3anns aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
AJIKAHOB.

XHWMUYECKHE CBOWCTBA AQJKAaHOB: PEAKIMU 3aMELICHUs, HW30MEpHU3alluH,
JETUAPUPOBAHUs, IUKIN3ALNHU, TMPOJIN3a, KpEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEaKIUi PaAUKAIBHOIO 3aMEIICHMUS.

Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O61mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MaJbIX (LIMKJIONPONaH, IMKIO0YTaH) U OOBIYHBIX



(IMKJIOTIEHTaH, MTUKJIOTEKCaH) IUKI0TKaHOB. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE
LAKJIOAJIKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, SP>-THOPH IM3aLIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpudecKas
(uuc-tpaHc-) uzomepus. GU3NYecKue CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuu NPUCOCAUHEHNS, 3aMEIICHHS B O-IIOJIOKEHHWE IIpU JBOWHOW CBS3H,
noyimMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIy4Y€HUsI U TPUMEHEHNE aJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuil psiti ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3nyecKue CBOMCTBA AJIKHUHOB.
XHUMUYECKUE CBOMCTBA: PEAKLIUN IPUCOCTNHEHUS, TUMEPU3ALNHU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiui Ha TPOHUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
AJIKWHOB.

ApomaThyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psii apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3HWYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuu 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHI), PU(POPMUHT, MHUPOIIU3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEelIeHUs] TaJOreHa Ha TUIPOKCOIPYIYy, HHUTPOrPYIIy, LUAHOIPYIIILY,
aMuHOrpymmy. JlelcTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa mEnoyn. B3anMoneincTBue IHUrajaoreHajlkaHOB C MarHUEM M LIUHKOM.



[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnons3oBaHue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE | TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALLICHUIL:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuii YrJIeBOJOPOJOB Pa3IUYHBIX KJIACCOB (OOECI[BeUYMBaHWE OPOMHOW WIIH
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE AalleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapYyKEHHE
yriiepoa v BOJOPOJa B OPTAHUYECKHUX BEUIECTBAX, OJIYYEHUE ITHICHA U U3YUYEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yronb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3WHBI, MOJICIIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNpPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kamue opraHndecKue coeJMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccuukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CHUPTOB. BoJoponHbIe CBS3M MEXAYy MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMEIICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHUS, B3AMMOACHCTBUE C OPTaHUUYECKUMU U
HEOPraHUYECKUMH KHUCIOTaMU, KAYECTBEHHAsS! PEAKIIMsl HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo(OUILHOTO 3aMernieHus. [leficTBrue Ha
opraHusM uyesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOTO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. TokcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust v npuMenenne penomna. Genondopmanbaeruanas cMoIa.

KapOoHusnbHbIe COEIMHEHUS — aJIbJACTU/IBI U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. DuU3MUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA albJAETHI0B U KETOHOB: PEAKI[UU TPUCOEAUHEHNS.
OxucrieHre anpJeru/ioB, KAd4eCTBEHHBIC peakmuu Ha anbaeruabl. CrnocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.



OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. I30Mepusa 1 HOMeHKIIaTypa. Pu3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKALNUA, PEAKIMU C YYacTHEM YTIEBOJOPOJHOIO pajJKaa.
Oco0OeHHOCTH CBOWMCTB MYypaBbUHON KHUCJOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JuHOoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEpHUS H
HOMeHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOW M
IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pu3nvecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 11enoYHou cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIINX OCTATKU
HEIpEeNeNbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yrieBoaoB (MOHO-, -
U nonucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBACTUIHON
IpymI, CIUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaolMe 1 HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ uapoaus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOT€H W Leiuntoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HeJUTroNo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: THApPOJIN3, KayeCTBEHHAas pEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(pupoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aNMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOIO CIIMPTa B aJbJETH] HAa PACKAJIEHHOM MEIHOM INPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUWW Ha albJIeruabl (C THUAPOKCHIIOM
nuammuncepeopa(l) u ruapoxcumom meau(ll)), peakius riaumepuna ¢ THIPOKCHIOM
meau(ll), xuMuueckne CBOICTBa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,



pelieHne OJKCIEPUMEHTANbHBIX 3a7ady 1o TemMaM «Couptel U (EeHONBI,
«Kap6onoBbie kHCIOTHI. CHOXKHBIEC IPUPHD».

A3oTcoaepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue NMpOU3BOJHbIE amMmmHaka. Kiaccudukanus aMUHOB:
anndaTuyeckue W apoMaTUYECKUe; IEepBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHs, HOMEHKIATypa U (U3HUCCKUEC
CBOMCTBa. XMMHUYECKOE CBOWCTBA al(PaTHIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIVH — IPEACTABUTENb aMUHOB apOMaTHIECKOro psia. CTpOCHHE AaHWINHA.
B3auMHoe BIMAHHME Tpynn aTroMOB B MoJeKyle aHwinHa. (OcoOeHHoCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJlyYEeHUS U TpPUMEHEHHE aaudaTHUYecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH30Ia.

Amunokuciotel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT:  TJIMUMH, ajJlaHuH. @OU3WYecKue CBOMCTBA AMHHOKHUCIOT.
XYWMHYECKME CBOMCTBA AaMHHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCMHEHHUM, peakuusi MOJMKOHACHCAllUKM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepbl. [lepBuuHasi, BTOpUYHAs W TpETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHN:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypalus OeNKOB MpH HAarpeBaHUM, LIBETHBIC
peakuuu Ha O€NKH, pelIeHUuEe OHKCICPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A30TcoJieprKalllie OpraHuYecKkue coeluHeHns» u «Pacno3HaBaHne opraHUu4ecKux
COCITMHEHUI».

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

[TonmumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATHIIEH, MOJUIIPOIIMJIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETUIMETAKPUIAT, MOJUKApOOHATHI,
noaudTUIEeHTepedTanar). Yunuzanuus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIEIK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCAH).



[Tonmumepsl CHEeUaTbHOTO Ha3HAYECHUs (Tepron, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX MPEBPAIICHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIIEPUMEHTAJbHBIX 3adad Io Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnslie 3anaun.

Haxoxnenue MonekyasipHOH (GOpMysibl OPraHUYECKOro COCAUHEHUS 110
MacCOBBIM JOJISIM JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKIAECHUE MOJIEKYJIAPHOU
(GopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpEAeSIeHUE J0IH
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KIaccUuPUKauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCTh, IHEPIHUf,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJEBOIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMAaeMble, TOTIUBO.

TexHonorus: NULIEBbIE MPOAYKTH, OCHOBBI PAallMOHAJIBLHOIO MHUTaHUS,
MOIOLIME CPENICTBA, MAaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI



B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mmero oOpa3oBaHMs BBIJICICHBI CIEAYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCHUICKOM TpakKJaHCKOW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTH CTaBUTh LIETU U CTPOUTD
YKU3HEHHbIC TUUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHYCCKOW JEATECILHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AEITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIECcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYSOHBIX U MTO3HABATENIbHBIX 3a/1a4, BHIMOJTHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YICOHON ACATCIBHOCTH;

2) NaTPUOTUHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTUTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpEeca ¥ MMO3HABATECIIbHBIX MOTHUBOB B TIOJYYCHHH U ITOCIICIYIONIEM aHATN3E
uH(OpPMAIUK O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;



CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOtoIeHUss TpaBui O€30MAaCHOr0 OOpalieHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOJCH;

OCO3HAHMS TOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTH€ B PEHICHUM MPaKTUYECKUX 3adad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aInyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONM TpaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arid COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LIEJIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOIb30BAHUA JOCTHXKEHUA XUMHHM IS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO PUPOIOIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa JESATETbHOCTH AKOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOMN MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UABWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEUIEHUU TII00aNbHBIX MpolIeM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00CCIICUCHUH YCIOBUI
YCHENIHOTO TPY/JA M SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBbCKOUN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yabTaTbl OCBOCHMSI IIPOTPAMMBI IO XMMHMM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIOYAKOT:

3HayuMble A1 (OPMHUPOBAHMA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCUUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaoIIne



[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEUU(PUKY METOJOB TO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);
YHHMBEpCaJbHble y4eOHbIE NEWUCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMITIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHBIC
JICCTBYS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMBIE B XUMHUHU CHMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIpU PEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHYECKUX 3a7a4, MPUMCHSTH
Ha3BaHHbIE MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaxkuuu;



dbopMyIupoOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI U (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/JI€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHpoOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAETaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE IOCOOUS,
pecypcbl MIHTEpHETa), aHaIuM3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTUN U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU PabOTE C XUMUUYECKON
uHbopMaluen: MPUMEHITh MEXIpEAMETHbIE ((PU3NYECKne W MaTeMaTUYEeCKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISIAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0/I€ TUAJIOTA W/WIIH
JUCKYCCHUH, BBICKA3bIBATh UIeH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C HpGBCHTaHHCﬁ PE3YyJIbTATOB MMO3HAaBATEIbHOMN ACATCIBbHOCTH,
MOJYYCHHBIX CAMOCTOATCIIBHO NJIM COBMCCTHO CO CBCPCTHUKAMM IIPU BBINIOJIHCHUHA



XUMHYECKOTO PKCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEJIbHO IIJITAHWPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JESITENbHOCTh, ONpeAesas €€ LeIH W 3aJayd, KOHTPOJHMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aJ7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILIECTBJISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHajau3a HU
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysbTaThl OCBOSHUS MTPOTPAMMBbI IO XUMUU Ha YITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHUIO, UHTEPIIPETALMN U MPE0OpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHUI0 HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUW B Pa3IMUHBIX YYCOHBIX
CUTyallusX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ XUMuUEH. B
NporpaMMe IO XUMHUHM NPEAMETHBIE PE3YyJbTaThl MPEICTABICHBI MO TOJaM
W3YyUYCHHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUSCTBA B PEIICHUH MPOOJIEM SKOJOTHYCCKOMN, SHEPTETHUYCCKON U
MUIIECBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIaHMH HOBBIX MaTEPHAJIOB,
HOBBIX WCTOYHHUKOB SHEpIuu, B obecrieueHu palMOHATILHOTO
MPUPOJIOTIONB30BaHUs, B (OPMUPOBAHWU MHPOBO33PEHUSI U OOIIEH KyJIbTYphl
YEJIOBEKA, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAratoIre MOHATUSI — XUMHUECKHUI 3JIEMEHT, aTOM, SAPO U SJIEKTPOHHAS



oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKUCICHUS, XUMHUUECKas CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKasi), W30MEPhl, TOMOJIOTMUECKUU P, TOMOJIOTH, YIIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCO/EpKAIME OPraHUYECKUE COECTUHEHHSI, MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPHM, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUMN; PECTABICHUS O
MEXaHM3MaX XHUMHUYECKHX pPEaKIHid, TEePMOJUHAMHYECKHX ¥ KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSITHUM aTOMOB M TPYTIIT aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHtantsl | u Il pona);
(akToNIOTHUYECKUE CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
JeSITEIIbHOCTH YeTIOBEeKa, 00X HAYYHBIX MPUHIIMIIAX XUMHYECKOTO MPOU3BOICTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJIA, TEPEePadOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IpPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIOJIb30BaTh XMMHUECKYIO CHMBOJIHKY JIJISI COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIHWid  TMOCPEACTBOM  COCTaBJICHHS
ANIEKTPOHHOIO OajlaHca ATUX peakluil, peakuuii HOHHOrO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTpALUU
UX XMMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHHUI: YCTaHaBIMBATh IPHUHAJUIEKHOCTh M3YyUYEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHMIO K OIpeAeaEHHOMY
KJIacCy/Tpylme COEIWHEHWH, JdaBaTh KM Ha3BaHUA 1O CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
IpECTaBUTENIE OPraHNYECKUX BEIIECTB (ITUJIEH, AllETWJIEH, TOJYOJ, TJIULEPHUH,



ATWICHTJINKONb, (eHOoN, (GOopMambIeTHl, aleTaabIeTHl, aleTOH, MypaBbHUHAsS
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIWH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAsl CBSI3b, G- WM T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mis 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3HUUECKUE
M XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX MU CJOXHBIX 3(QUPOB, KUPOB, HUTPOCOCIAUHEHUNH M aAMHUHOB,
aMUHOKHUCJIOT, O€JKOB, YIJIEBOAOB (MOHO-, JAW- U  TOJHCaXapujoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX pEAKIH C KCIOJIB30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh HAa KOHKPETHBIX MpPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOHBIN T'a3, yrojb), COCOOBI €ro NeEpPepadOTKU U MPAKTUYECKOE
MIPUMEHEHUE TTPOIYKTOB MEPEepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH OCHOBHBIEC OTIEPAIIMU MBICIIUTEIHHOM
JEATEeIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, 000OIIeHHE, CHCTeMaTU3allulo,
BBISIBJICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJIs U3YUYEHHUS CBOMCTB BELIECTB U
XAMUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TIPEJICTABIECHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJiee OCO3HAaHHOIO MOHUMAHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IUHCTBA MHpA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO0 OPTaHWYECKOW XUMHUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;



c(OpMUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (PopMyTIam
U YpaBHEHUSAM XUMHUYECKUX PEAKIUW C HCIOIb30BaHHUEM (U3NYECKUX BEIHUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUIO XUMHUYECKON (QOopMyJibl
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHUYECKHX JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLIEHUBAThH
C TMO3ULUMH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL  OBITOBOM U
IIPOU3BOJICTBEHHOM AESATEIbHOCTH YEJIOBEKA, CBS3aHHOM ¢ epepabOoTKOI BEILIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIyYeHHE M HM3yUYEHUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOAOB pPa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lad 10 PAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHOro oOpamieHusi ¢ BEUIECTBaMU M J1A0OPATOpPHBIM OOOpPYAOBaHHUEM,
dbopMynupoBaTh 1L€db HUCCIEIOBaHUS, MPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl HKCIIEPUMEHTA, AHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MPaBHJIa KOJOTMYECKH LIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAOIIEH
IIPUPOJHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc nokaszaress [11K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHUH C ITOCTABIIEHHON yueOHOM 3a1ayeil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmnuecTBo 3
[
. HanmeHnoBanue pasjaejioB M TeM IPOrpaMMbl qacoB HeKTPOHILIE (HPpoBLIC)
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
11 [Ipeamer opranudeckoit xumun. Teopusi CTpOEHUSI OPTaHUUYECKUX 8 bubnnoreka [JOK
' coenuHennii A. M. Bytieposa https://m.edso0.ru/d69df650
Hroro no pasneny 8
Pa3nes 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — ATKAHBI, ITUKIOAIKAHBI 5) bubmmorexa [JOK
' bea YHICBOAOPOA - https://m.eds00.ru/d69df650
14
2.2 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, AJIKaTUCHBI, ATKIHBI bubmorexa LHOK
' pel YHICBONOPOARL ’ s ’ https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.3 A 8
POMATHHECKHE YTJICBOOPOAEI (apCHBL) https://m.eds00.ru/d69df650
2.4 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOIOB U MX MepepadboTka 4 bubmmorexa [JOK
' pupoa yr AOPOA pep https://m.edso0.ru/d69df650
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOIOB 4 bubmmorexa [JOK
' P AHHIE YTIEBOROPOA https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
11 bu6nmoreka [JOK

3.1

Crnuptsl. ®enon

https://m.edsoo.ru/d69df650
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39 KapOonusbHble cOeTUHEHUS: allbJeTuIbl U KeTOHbI. KapOOHOBBIE KUCIIOTHI. 21 bubnunoreka [HOK
Crnoxnsie a3¢upsbl. XKupbl https://m.edso00.ru/d69df650
9 bubnnoreka [HOK
33 YreBoz https://m.edsogru/dGQdfGSO
Wroro no pazueny 41
Paznen 4. A3oTconep:kaniye opraHnyeckue coenHeHus
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku . bubmmorexa [JOK
' ' ’ https://m.eds00.ru/d69df650
Wroro no pazueny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMONIEKYIISIpHBIE COETMHEHUS 0 bubmmorexa LOK
https://m.eds00.ru/d69df650
Hroro 1o pasneny 6
102

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
Ne KoaunuecTBoO
w/n Tema ypoka YACOB DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl
Bcero
1 [Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O 1 bubnuorexa LIOK
MHOT000pa3uu OpraHuYeCKUX COCTMHEHUN https://m.eds00.ru/3686e6f5
5 DNEKTPOHHOE CTPOEHHUE aToMa yriiepoa (OCHOBHOE M BO30YXKIEHHOE 1 bubnnorexa [JOK
coctosiHus). BaneHTHBIE BO3MOXKHOCTH aToMa yriepoza https://m.edsoo.ru/Oce6fd4c
3 XuMHYecKas CBSI3b B OPraHUYECKUX COeIMHEHUX. MeXaHU3MbI 1 Bbu6moreka [JOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBA3CH https://m.edso00.ru/8d39f5c8
4 Teopus crpoenust oprannueckux coequHenunii A. M. bytieposa 1 ﬁg&?ﬁ;ﬁ;gﬁgﬁ 95ch8
5 Buer nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 Bbu6moreka [JOK
3¢ (}exTh B MONIEKyJIax OPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/b0e61661
6 [Ipencrasienue o kaccupuKay U CHCTEMaTH4YecKasi HOMEHKJIAaTypa 1 bubnuotexa [JOK
(IUPAC) opraHn4ecKux BEIIECTB https://m.edsoo.ru/c212dd21
7 Knaccugukanus peakiuii B opraHn4eckoi XUMHH 1 E;I[?sj?/y/lr?::;(;)(])_.[r(alléa5706aa
8 Jlnarnoctuueckas KOHTposibHasi paboTta/ BXoqHONH KOHTPOIIb L Bubnworexa [IOK
https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJIOTUYECKHH psijl, o01mas Gopmyina, HOMEHKIATypa U 1 bubnuotexa [JOK
HA30MEPHUSL, DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT https://m.edso0.ru/25a14636
10 DuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB 1 bubmmorexa [JOK
https://m.edso00.ru/3137711c
11 Haxoxnenue ankanoB B npupoe. CriocoObI MOydeHUsT ¥ TPUMEHEHUE 1 bubnmnorexa [JOK

aJIKaHOB

https://m.edsoo.ru/259b0a5b
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Huknoankansl: obmas GpopMyiia, HOMEHKIATYpa U H30MEpHs, 0COOCHHOCTH

bubnunorexa LIOK

12
CTPOCHHMSI 1 XUMHUUYECKHX CBOKCTB, CITOCOOBI TIOJYYCHHS M IPUMECHEHHUE https://m.eds00.ru/156730d2
Pemenue pacuéTHBIX 33724 Ha ONPEICTICHUE MOJICKYISIPHON (hOPMYIIBI
bubnunoreka LIOK
13 OpPraHUYECKOI0 BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
. https://m.edsoo.ru/bf84d8eb
BXOMIAIIHUX B €ro cocTaB. CucreMaTu3anusa 1 0000IIeHIE 3HAHUHT 110 TEME
AJKEHBI: TOMOJIOTHYECKHI psifl, 001mas hopMyiia, HOMEHKIIATypa,
14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEeHUE MOJIEKYJI. CTPYKTypHas U bubmmorexa HOK
p pocTp P YL LIPYKIYP https://m.edsoo.ru/273b0ale
[IUC-TPAHC-U30MEPHS ATKCHOB
15 duznyeckre 1 XMMHUYECKHEe cBOiicTBa ainkeHOB. IIpaBnino MapkoBHUKOBA bubmorexa LHOK
P P https://m.edso00.ru/21069ccd
16 Cr1ocoOBI ONYYEHNS U IPUMEHEHNE AIIKEHOB buGnuorexa [IOK
i P https://m.edso0.ru/665dc058
17 [TpakTudeckas padora Ne 1 mo Teme "lIlomydeHue 3TUICHA U U3YICHHE €TI0 bubmmoreka [JOK
CBOMCTB" https://m.edsoo.ru/0941eed8
18 Pemenue pacuéTHBIX 3371a9 Ha ONPEICTICHUE MOJICKYISIPHON (hOPMYJITBI bubmuoreka [{OK
OPraHNUYeCKOro BENIECTBA https://m.edsoo.ru/e9ea9921
19 AnKagueHsl: COnpsKEHHbBIE, U30JUPOBAHHBIE, KYMYJIHPOBAaHHBIE. bu6nunorexa LIOK
Oco06eHHOCTH TIEKTPOHHOTO CTPOSHUS https://m.eds00.ru/04298c0a
20 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX THEHOB bubnnorexa [IOK
p https://m.edso0.ru/e561253d
21 CrocoOs! MOIYYEHNS U IPUMEHEHNE AJIKAAUEHOB bubnnorexa [TOK
ya p https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUUECKHH psijl, o01mas Gpopmysa, HOMEHKIATYpa,
22 AJIEKTPOHHOE Y MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3NUIECKUE bubmmorexa [JOK
. p pocTp P Y, https://m.edso0.ru/68b6cc4c
CBOMCTBa
. Bubnuoreka IIOK
23 XHUMHUYECKHE CBOMCTBA alIKUHOB &

https://m.edso0.ru/23493a93
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24 KauecTBeHHBIC peakIuy Ha TPOUHYIO CBsi3b. CIIOCOOBI MOTYYCHUS U bubmmoreka [JOK
MIPUMEHEHNE aJIKUHOB https://m.edsoo.ru/7b1c48da
. . bubmmoreka [JOK
25 Pemenue 3aa4: pacu€Thl 0 ypaBHEHUIO XUMUUYECKOM peakuuu 1
https://m.edsoo.ru/5db8e526
26 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe
97 Kontponsnas padora Ne 1 o teme: "llpenenbHble 1 HENpeaAeIbHbIE
YTJ1€BOOPOBI"
ApeHbI: TOMOJIOTUYECKUH psijl, 0011ast popmyrna, HOMEHKIATYpA. By OK
noInoTeKa
28 DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN O€H30J1a U TOIYyOJIa, 1
. https://m.edsoo.ru/a92a7094
uX (pU3NYECKHE CBOWCTBA
. bubmuoreka [IOK
29 XYMUYECKUE CBOWCTBA aPEHOB: PEAKIINH 3aMeIleHUs 1
https://m.edsoo.ru/a44alae4
30 XVMUYECKUE CBOWCTBA aPEHOB: PEAKIIUH MPUCOECTUHEHUS, OKUCIICHHE bubnnorexa [JOK
TOMOJIOTOB OeH3071a https://m.edsoo.ru/a44alae4
. bubmuoreka [IOK
31 Oco0CHHOCTH XUMHUYECKHX CBOWCTB CTHPOJIA 1
https://m.edso00.ru/d5018a54
39 Pemenne pacuéTHbIX 33724 Ha ONpeAeTICHIUEe MOIEKYIIPHON (hOPMYIIbI bubnnorexa [JOK
OPraHUYeCKOro BENIECTBA https://m.edsoo.ru/53461a2c
bubnnorexa [JOK
33 CriocoObI nostyyeHust 1 NpUMEHEHNE apeHOB 1
https://m.eds00.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXAY pa3IMYHBIMU KJIaCCAMH YTIIEBOJOPOIOB
35 Pacu€tel o ypaBHEHUSAM XUMHUECKUX peakiuid. CucTeMaTu3amus u
0000111eHIe 3HAHUI 110 TeMe
36 [Tpuponnsriii raz. [lonmyTHble HEQTAHBIE Ta3bl
. bubnmoreka [JOK
37 KaMeHHbII yroib U MpoayKThI €ro nepepadoTKu B

https://m.eds00.ru/69b3398b
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Hedtp 1 ciocoOsr e€ nepepadotku. [IpuMeHeHne NpoIyKTOB epepadoTKu

bubnunorexa LIOK

38
HeTH https://m.edsoo.ru/21f9de78
39 Pacuérel no ypaBHEHUAM XUMUYECKUX peakuuid. CucremMaTu3anus u
00001IeHE 3HAHUH 110 TEME
40 ["ajoreHonpon3BOIHBIC YTIIEBOIOPOIOB: JJIEKTPOHHOE CTPOCHHUE; PEAKIINH bub6nmoreka [IOK
3aMEIICHUS TaJIoreHa https://m.edsoo.ru/82b4d759
41 JelicTBue mienodeit Ha TaJIOreHNpor3BOAHbIE. B3auMoaelicTBue
JIUTAJIONE€HAJIKAHOB C MATHUEM U LIUHKOM
bubnunoreka LIOK
42 Cucremarusanus 1 00001eHre 3HaHui 1o pasaeny "Yriaesonopoas!”
. B pasacty AOPOA https://m.edso0.ru/20e89f22
bubmuoreka [{OK
43 KonrtponsHas padora Ne2 o teme "YrineBoaopoasr”
p p 10Ot https://m.edso00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHYCCKUN PsI, 00IIas
44 dbopmya, CTpOSHUE MOJICKYJI, ©30MEPHs, HOMEHKJIATypa, KiIacCuDUKaIUs buGnuorexa [IOK
PMyJa, €TP . e PYL, ypa, ’ https://m.edsoo.ru/df04c5cd
(bu3HYEeCKHEe CBONCTBA
45 XHUMHUUYECKHE CBOICTBA IPEAEIBLHBIX OHOATOMHBIX CIIMPTOB bubnnorexa [JOK
p p https://m.edsoo.ru/26ee34fe
46 CrocoOs! MOIyYEeHUS U IIPUMEHEHNE OHOATOMHBIX CIIMPTOB bubnnorexa [IOK
ya p p https://m.eds00.ru/484100000000000
47 [TpocTeie a3¢upbl: HOMEHKIIATypa U H30MEpHs, 0COOCHHOCTH (PU3UIECKUX U bubnnorexa [JOK
XUMHYECKUX CBOUCTB https://m.edsoo.ru/c2c788b2
48 MHOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U TIUIEPUH, UX (PU3HUECKUEe U bu6nunorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ee4d84aa
49 Croco0B! MOIydeHNST U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB bubmmorexa TIOK
ya p P https://m.edsoo.ru/d12e567d
. Bubnuoreka IIOK
50 ®DeHOoM: CTPOCHHE MOJIEKYIIbI, PU3UUYECKHe CBOMCTBA. TOKCHUHOCTH (peHoma 1

https://m.edsoo.ru/2ce726f8
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bubnunoreka LIOK

°1 XUMHCCKHE CBOHCTBA (eHoda https://m.edso00.ru/037ca5f9
bubnmnoreka HOK
52 Crioco0bI nostyueHus 1 NpuMeHeHne GeHoa https://m.e dsog)l.ru Ie77ddfdc
53 [TpakTuueckas padota Ne 2. PeneHue skcriepuMeHTaIbHBIX 33J1a4 110 TeME bubmuorexa [JOK
"CrupThl U heHOITBI" https://m.edsoo.ru/fd0ced09
54 Cucremarusanusa 1 0000IeHNEe 3HAHUN 10 TEME
55 Anbaeruipl ¥ KETOHBI: 3JIEKTPOHHOE CTPOSHUE KapOOHWIILHOMN TPYIIIIBI, bubmmoreka [JOK
TOMOJIOTHYECKHE PsI/IbI, 001as hopMylia, H30MepHrsi 1 HOMEHKIIATypa https://m.edsoo.ru/b139beaa
56 AnbAETUIB U KETOHBI: (U3NYSCKUE CBOWCTBA; PEAKITUH PUCOCTUHEHUS bubmmorexa [JOK
https://m.edsoo.ru/c887425c
57 Peakiuu okuciaeHHs U KaYECTBEHHBIC PEAKIIMH aJibJAETHIOB U KETOHOB bubmmorexa LIOK
https://m.edsoo.ru/a393baa9
58 H3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE CBOWMCTBA bubmmorexa [JOK
https://m.edso0.ru/700cc87b
59 Croco0bI TOTy4eHUs aTbACTHU/IOB U KETOHOB bubmmorexa [JOK
https://m.edsoo.ru/520d1c51
60 Konrtponsnas padora Ne 3 o teme: "Cruptbl. @eHomnbl. ANbAETHAB U
KETOHBI".
61 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH bubmuoreka [JOK
CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
62 XVMHYECKUE CBOWCTBA MPEEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT brbmmorexa LIOK
https://m.edso0.ru/40e6e0e9
63 Oco0eHHOCTH CBOMCTB MypaBbHHOM KHCIOTHL. MHOT0OOpa3ue KapOOHOBBIX bubnuoteka [JOK
KHUCJIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOICTB: HEMIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX,
64 JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIIMX Bubmmorexa [IOK

I(ap6OHOBLIX KHUCIIOT

https://m.eds00.ru/83a08773
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bubnunoreka LIOK

65 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
66 Crioco0bI nostyueHus 1 NpUuMEHEeHnEe KapOOHOBBIX KHCIIOT bubamorexa LIOK
https://m.edso00.ru/7c065¢9d
67 CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN psifl, 001Iast popMyIia, U30MEpUs U bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
68 du3nuecKue U XMMUYEeCKHEe CBOWCTBA 3(UPOB bubamorexa LIOK
https://m.edsoo.ru/ad6b94b2
69 Pemenne pacuéTHbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKOW PEeaKIuu, Ha
OTIpeieIeHNE MOJIEKYIISIPHON (POPMYIIBI OPTraHUYECKOTO BEIIECTBA
70 [TpakTiueckast pabota Ne 3. Pemienue skcriepuMeHTANBHBIX 33124 [0 TEMe Bbu6moreka [JOK
"Kap6onoBsie kucnotbl. CinoxHbIe dQupbI" https://m.eds00.ru/486671fb
71 JKupsr: ctpoenue, GpU3MYeCKrue 1 XMMHUYECKHUE CBOMCTBA (THAPOIIH3) bubmorexa LIOK
https://m.edso0.ru/al19c5b98
79 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX OCTATKH HEMIPeAeIbHBIX Bbu6moreka [JOK
YKUPHBIX KUCI0T. JXKupsl B mpupoae https://m.eds00.ru/b0331922
73 MpLta Kak COJTM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBHE. bubmuoreka [IOK
[TonsTne o cunTreTnyeckux Moroumx cpeacraax (CMC) https://m.eds00.ru/3c566565
74 I'eneTudeckas cBsI3b yIi€BOJOPOIAOB M KUCIOPOACOACPKAITUX bubnnorexa [JOK
OPraHUYEeCKHUX BEIIECTB https://m.eds00.ru/56790c96
75 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME E::g?;&f;;grou;;eaﬂeb
76 OO0m1as xapakTepucTUKa YIJIEBOJIOB U KiIacCUu(PUKaIUsl yriieBo 0B (MOHO-, bubnnorexa [JOK
T~ ¥ TIOJTUCaXapH/IbI) https://m.edsoo.ru/7a9693al
77 Momnocaxapuisl: (pu3HuecKre CBOMCTBA U HaX0XICHHUE B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/b4bdda2d
78 [TpuMeHeHne TIIOKO3BI, €€ 3HAYCHNE B )KU3HEACIATEIIEHOCTA OpTaHu3Ma Bubmmorexa [IOK

https://m.edsoo.ru/5e61122d
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Jucaxapunpl: caxapo3a, MaiabTO3a U JIakTo3a. HaxoxaeHnue B npupoae u

bubnunorexa LIOK

7 MIPUMEHEHHUE INCAXaAPUJIOB https://m.edsoo.ru/eb0384e7
80 [Monucaxapuapl: CTpOSHUE MAKPOMOJIEKYIT, (PU3HUECKUE U XUMUYICCKUE bu6muoreka [IOK
CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/72a04508
bubnuorexa [JOK
81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX https://m.e dSO(I)l.ru 162166766
82 Pemenue pacueTHbIX 3a/1a4 HAa ONPEAEIIECHUE JOJIM BbIX0/1A MPOAYKTa bubnuotexa [JOK
pEaKUMU OT TEOPETUYECKH BO3ZMOKHOTO https://m.edsoo.ru/7fde47ef
83 CucremaTtuzanus u 0000IICHIE 3HAHU 10 pa3/IeiTy bubmmorexa [JOK
https://m.edso00.ru/08d4364c
84 KonTtponpsnas padora Ne 4 o teme "Kucnopoconepxanue opraHudecKie bubnuorexa [IOK
coequuenusa” https://m.edsoo.ru/42c6678e
85 AMUHBI: K1accudukanys, CTpoeHue MOJIeKy, o01as popmyna, u3oMepus, bubnnorexa [JOK
HOMEHKJIaTypa U (PU3NYECKHUE CBOMCTBA https://m.edsoo.ru/efa7e6ca
86 XHUMHYECKHE CBOMCTBA aTu(aTHIECKUX aMUHOB bubmorexa HOK
https://m.edsoo.ru/1bc5cf80
87 AHUWJIVH: CTPOCHUE aHWJINHA, 0COOCHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA bubmmorexa [JOK
https://m.edso00.ru/39cd21f1
88 Crioco0bI mosTydeHus 1 IpUMEHEHNE amupaTHIeCKX aMHHOB Bubnworexa [IOK
https://m.edsoo.ru/eal38763
89 AMHMHOKHUCIIOTHI: HOMEHKJIATypa U u30Mepusi, Gu3ndecKue CBOMCTRA. bubnuotexa [JOK
OtnenpHBIC IPECTABUTETN (l-aMHUHOKHUCIIOT https://m.edsoo.ru/d1773e80
90 XuMHU4YeCcKrue CBOMCTBA aMHHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE bubnuoreka [{OK
aMHHOKHUCIIOT. CUHTE3 U TUIIPOJIU3 ENTUI0B https://m.edsoo.ru/77df705a
91 benku kak mpupoHbIe TIOTUMEPHI; CTPYKTYPHI OCITKOB bubmmorexa [JOK
https://m.edso0.ru/429e9899
92 XHUMHYECKHE CBONCTBA OEITKOB bubmorexa [TOK

https://m.edso0.ru/6237306d
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03 A3oTcojepikaliue reTepourKinieckue coequnenus. Hykinennobie 1 bubmmoreka [JOK
KHCJIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKast POJIb https://m.edsoo.ru/521d1431
94 [IpakTudeckas padora Ne 4. PemieHne SKCiepuMEHTAIBHBIX 337124 [0 TEMe 1 but6mmoreka [IOK
"A30TcoepKalue OpraHnyecKre CoeuHEeHUs" https://m.edsoo.ru/8e3c02d1
95 [TpakTrueckas padota Ne 5. PenieHue skcriepuMeHTaIbHBIX 33J1a4 110 TEME 1 bubnuorexa [JOK
"Pacnio3zHaBaHue OpraHUYeCKUX COeAMHEHUI" https://m.edsoo.ru/bde3fdf6
96 KonTtposnbnas padota Ne 5 mo Teme "A3oTcoepkalire OpraHnuecKue 1 bubmmoreka [JOK
coeuHeHus" https://m.edsoo.ru/ce561bc7
97 OCHOBHBIC TIOHATHS XHMHH BICOKOMOJICKYJISIPHBIX COSTMHCHUN U METOIBI 1 bubmmoreka [JOK
WX CHHTE3a —II0JIMMEPHU3AIUs U MOJTUKOHACHCAIIUS https://m.edsoo.ru/7aa63ebd
bubmmoreka [JOK
98 [Tnactmacchl. YTunm3anus u nepepadoTka IIacTHKa 1 httos://m.e dso:)_.[ru 18224260f
99 DnacToMepbl: HaTypallbHbII CUHTETHYECKHE Kaydyku. Pe3una 1 bubmorexa LIOK
https://m.eds00.ru/246103ec
100 Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, CHHTeTHUecKue. [lomumepnl 1 bubmmoreka [JOK
CIIELIMAIbHOTO Ha3HAYEHHUS https://m.eds00.ru/5963a601
101 [IpakTuueckas pabora Ne 6. PemieHue skcnepuMeHTaNbHBIX 3a71a4 [0 TEMe 1 bubnuoreka [JOK
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH" https://m.edsoo.ru/3aebd77a
102 O06o001IeHre U cucTeMaTr3alys U3y4YeHHOT0 MaTepuaia mo TeMe 1 bubnnorexa [JOK
"BBICOKOMOJIEKYIISIPHBIE COSMHEHUS" https://m.edsoo.ru/6a22ble8
102

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus; yrioyoneraHoe ooydenue, 10 kimace/ Epemun B.B., Ky3pmenko H.E.,
Tepennn B.U. u np.; mox penakmueit Jlyanaa B.B. O6miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«M3natenbctBo «IIpocBenienue»

Xumust: 10-#1 ki1acc: yrinyOsneHHblld ypoBeHb: yueouuk/ C. A. [lyzakos, H. B.
Mamnuna, B. A. TTonikos. - 4-¢ usn., crep. - Mocksa: I[Ipocsemienue, 2022. -
320 c.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. UrdopmanimoHHO-METOANIECKOE MUCHhMO 00 0COOCHHOCTSIX
npenojaBanus yaeoHoro npeameta «Xumus» B 2024/2025 yuyebHOM
rojy

2. ®enepanbHas paboyasi mporpaMmma o yueOHOMY MpeMeTy « XUMHUS)
yrayonénneiii yposeHs (COO)

3. Hobpotun JI.IO. Metoauveckne peKOMEHAAITNH TI0 OpTaHU3aIIH
MHIUBUAYaJIbHOU moaroToBku K EI'D 2024 roga no xumuu (OGUITHA,
2024)

4. Marepuansl 1j1s1 OpraHU3alyuy JUCTAaHIIMOHHOTO 00yueHus. Xumus (10 —
11 xnaccer)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
1. BupryanbHble 1a00paTOpHbIE U MPAKTHYECKUE pabOThl HA YITyOJIeHHOM
YpOBHE CpeaHEro 00111ero 00pa3oBaHus MO0 XUMHUH.

2. OtkpeIThId O0aHk 3aganuii EI'D no xumuu OUIITN.

3. HOC «Mos mkoa


https://koiro.edu.ru/wp-content/uploads/2024/07/Informacionno_metodicheskoe_pismo_po_prepodavaniyu_himii_v_2024_2025.pdf
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https://koiro.edu.ru/wp-content/uploads/2024/07/Informacionno_metodicheskoe_pismo_po_prepodavaniyu_himii_v_2024_2025.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/federalnaya-rabochaya-programma-po-uchebnomu-predmetu-himiya-uglublёnniy-uroven-soo.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/federalnaya-rabochaya-programma-po-uchebnomu-predmetu-himiya-uglublёnniy-uroven-soo.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/dobrotin-d.yu_.-–-metodicheskie-rekomendatsii-obuchayuschimsya-po-organizatsii-individualnoy-podgotovki-k-ege-2024-goda-po-himii.pdf
https://koiro.edu.ru/wp-content/uploads/2024/06/dobrotin-d.yu_.-–-metodicheskie-rekomendatsii-obuchayuschimsya-po-organizatsii-individualnoy-podgotovki-k-ege-2024-goda-po-himii.pdf
https://koiro.edu.ru/wp-content/uploads/2021/10/him_Materialy-dlya-organizatsii-distantsionnogo-obucheniya-Himiya-10-11.pdf
https://koiro.edu.ru/wp-content/uploads/2021/10/him_Materialy-dlya-organizatsii-distantsionnogo-obucheniya-Himiya-10-11.pdf
https://content.edsoo.ru/lab/subject/5/
https://content.edsoo.ru/lab/subject/5/
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://content.edsoo.ru/lab/subject/5/

