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MNOACHUTEJIBHASA 3AIINCKA

Pabouyas nmporpaMma no XuMHUM Ha YPOBHE CpeJIHETO 00I11ero 00pa3oBaHus
pa3pabotana Ha ocHOBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoii @enepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIHLHON MPOrpaMMBbI CPETHETO OOIIETO
o0pazoBanusa(DPOII COO), npencraBieHHbIX B PeepaqbHOM TOCY1apCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuérom Konieniuu npenogaBanus
yueOHoro npenmMera «Xumusi» B o0pazoBaTenbHbIX opranu3anusx Poccuiickoi
denepanuu, peaiu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPaMMBbl, U
OCHOBHBIX MOJI0)keHUM «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®denepanun Ha niepuoA a0 2025 rona» (Pacniopsikenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUS Ha YPOBHE YTIyOJNEHHOTO U3YYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3zoBanus ydamuxcs 10—11 kmaccoB. Uzyuenue
npenMeTa, pealin3yeMoe B yCIoBUsAX AU¢hepeHIupPOBAHHOTO, MPOPUIHHOTO
oOy4deHusl, MPU3BaHO 0OECTIEUUTh 00I11€00PA30BATENBHYIO U O0IIEKYIbTYPHYIO
MOJICOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOUMYIO JJIS aJlaliTallii UX K OBICTPO
MEHSIOIIUMCS YCIOBHUSM KU3HU B COIUYME, a TAKKe JJIsl IPOJOJIKEHUST 00yUeHHUSI
B OpraHu3alusIX MpodeccuoHanbHOro 00pa3oBaHusl, B KOTOPBIX XUMUS SIBISETCS
OJTHOM M3 MPUOPUTETHBIX JUCIUTUIHH.

B nporpamme o XxuMuu Ha3HauY€HUE MPEAMETa «XUMHUS MOITYYaeT MOIAPOOHYIO
MHTEPIIPETAIMIO B COOTBETCTBUU C OCHOBOIONAramumMu nosnoxenusmu OI'OC
COOQO o B3anM000YyCIOBICHHOCTHU LIEJIEH, COEPIKAHUSI, PE3YIbTATOB O0yUEHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBITYCKHUKOB. CBUIETENHCTBOM TOMY
SBJISIOTCS CJIEIYIOUTUE BHIMOIHAEMbIE TPOrPAMMOM 10 XUMHUH (PYHKITUU:

' “H(GOPMAIIMOHHO-METOIUYECKAs, peaTn3alus KOTOpoil o0ecreuynBaeT
MOJTy4YE€HUE MIPEACTABICHHS O LIETAX, COAepKaHnu, o0IIel CTpaTeruu oOydeHus,
BOCIUTAHUS U Pa3BUTHUS 00YJAIOUTUXCS CPEICTBAMU MIPEAMETA, U3y4aeMOTo B
pamMKax KOHKPETHOTO TIPOdUIIs;

| OpraHU3alMOHHO-TUIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBaeT Onpe/eiacHue:
IIPUHIIUIIOB CTPYKTYPUPOBAHUS U MTOCIIEI0BATENIBHOCTH N3YUEHUS yU€OHOTO
MaTepuaia, KOJIMUYEeCTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0J0B K
(OopMUPOBAHUIO COJIEPIKATEIBHON OCHOBBI KOHTPOJIS M OLIEHKH 00Pa30BaTEIbHBIX
JOCTHXKEHUN 00y4JaroluXcsi B paMKaX UTOIOBOM aTTecTalluu B popMe €TUHOTO
rOCy/IapCTBEHHOI'O SK3aMEHa [0 XUMUHU.

[Iporpamma aJist yrinyOia€HHOTO U3YUYECHHS] XUMUU:

- yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpIKAHUE, 00s3aTEIIbHOE JIJIs
M3Y4YEeHHS B paMKax OTIEIbHBIX TPpoduiielt, mpeaycMaTpruBaeT pacipeeicHue u
CTPYKTYpHUPOBAHHE €T0 MO0 KJIAcCaM, OCHOBHBIM COJIEPKATEIbHBIM
TUHUAM/pa3fienaM Kypca;

- Ta€T MpUMEPHOE pacipeiesieHue yueOHOT0 BpeMEHHU, PEKOMEH1yEMOTO JIJIst
M3YUYEHUSI OTJEIbHBIX TEM;



- IpeUIaraeT MPUMEPHYIO IIOCIEN0BATEIBHOCTh H3yUEHHUs YUEOHOT0 MaTepuaa ¢
Y4€TOM JIOTUKU [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX
CBA3€EH;

- TAET METOJUYECKYI0 MHTEPIPETALMIO LIeJIeH U 3a/1a4 U3Y4YEeHHsI IpeIMeTa Ha
yriayOia€HHOM YPOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPETHETO
oO1rero 00pa3oBaHusl, COAEPKATEIBLHON XapaKTEPUCTUKHU TIIaHUPYEMBIX
pE3yJabTaTOB OCBOCHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEAHETO OOIIEr0
o0Opa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, IPEAMETHBIX), & TAKXKE C YUETOM
OCHOBHBIX BH/IOB Y4€OHO-TI0O3HABATEIbHBIX JEUCTBUN 00yUatOUIerocs mno
OCBOEHHIO COJIEP/KaHUs IIPEeaMETA.

ITo Bcem Ha3BaHHBIM MO3UIIMAM B MPOTPaMMe M0 XUMHUU TTPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C 00y4YEHHEM XHMHH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpazoBanus. 3a mpejenaMu yCTaHOBJICHHON TPOrpaMMON 10 XUMUU
o0s13aTeNbHON (MHBapUAHTHOM) COCTABIISIONICH COJIepKaHus YIeOHOTo TIpeaMeTa
«XuMUs» 0CTaETCSI BO3MOXKHOCTh BBIOOPA €r0 BAPUATUBHOMN COCTABJISIONICH,
KOTOPpasi TOJIKHA ONIPEICIISITECS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npodusist 00ydeHusl.

B cootBercTBUU ¢ KOHLIENTYyanbHBIMU TIONI0keHUAMU PI'OC COO o0 Ha3HaYEHUH
IpeMETOB 0a30BOT0 U YIITyOJaEHHOTO YpOoBHEH B cucteMe nuddepeHIIupoOBaHHOTO
oOydeHHs Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus XUMHUsI Ha YPOBHE
yriayOaEHHOTO U3y4EeHUs HAMPaBIIEH HA Pean3aliio IPEEeMCTBEHHOCTH C
MOCIIEYIOIIUM 3TAIOM MOJYYSHHs] XUMUUYECKOT0 00pa30BaHus B paMKax
U3YYEHHSI CHIEIIMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKUX TUCIUTIIUH B
By3axX M OPTaHM3AIUAX CPEIHEr0 MPoPecCuoHaAIbHOTO 00pazoBanus. B 3Toi cBa3u
U3YyYCHHE MpeaMeTa «XUMUS» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
paciIfpeHue 1 yriy0jaeHrne TEOPETHIECKON 1 MPaKTHUYECKOU MOATOTOBKU
o0ydJaromuxcs, BEIOPaBIINX ONpeaeIEHHBIN PO Ib 00yIeHHS, B TOM YHUCIIE C
NEPCIIEKTUBOM MOCIEAYIONIETO MOTYyUYEeHNU XUMUYECKOTO 00pa30BaHUs B
opranmuzanusax npodeccruonaapHoro oopazosanus. Hapsiay ¢ stum, B cBete
tpeboBanuit ®I'OC COO k miaHUpyeMbIM pe3ybTaTaM OCBOCHHUS (eaepaabHOM
00pa3zoBaTeIbHOM IPOrpaMMBbI CPETHEr0 O0IIEro 00pa30BaHUI U3YUEHUE
npeaMera « XuMHUs» OPUEHTUPOBAHO TAK)KE HA PEIICHUE 3a/1a4 BOCIIUTAHUS U
COIMAJILHOTO Pa3BUTHSI 00yUaOMUXCs, Ha OPMHUPOBAHUE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN palMOHAIN3AINN Y4eOHOTO Tpyia U
0000EHHBIX CTTOCOO0B MEATETLHOCTH, MMEIOIINX MEXINUCITUTUTMHAPHEIH,
HAJNPEIMETHBIA XapaKTep.

CocraBistonuMHy npeaMeTa « XUMUs» Ha YPOBHE YriayOJIEHHOTO U3yYeHUs
ABJISIIOTCS YT1yONn€HHbIE Kypehl — «Oprannueckas xumusa» u «Oo6mas u
Heopranuueckas xumusi». [Ipu onpeneneHnn noaxoa0B K 0TO0pY U CTPYKTYpHOM
OpraHu3aluu COAEPKaHUS ATUX KYpPCOB B IIPOrpaMMe MO XUMHH 32 OCHOBY
npuHATH nosioxkenust ®I'OC COO o paznuuusix 6a30BOro U yriry0iaEHHOTO
YpOBHEH U3YyUCHHUSI IPEIMETA.

OcHoBy cozaepxanusi KypcoB «Opranundeckasi xumusi» 1 «O01as u
HEOPraHU4YecKas XUMHUS» COCTABIISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUN U



YMEHUH, OTHOCSAUIUXCS K 0a30BOMY YPOBHIO U3YUYEHHsI peaMeTa. JTa CUCTEMA
3HAHMM MMOTYYaeT ONpeAeIEHHOE TEOPETUUECKOE JOTIOTHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYHIECTBEHHO OONBIIHI 00BEM (PAaKTOIOTHYECKOTO
Martepuaia. Tak, Ha yriayOJa€HHOM YpOBHE U3y4eHHMs peaMera odecrneueHa
BO3MOXHOCTb 3HAUUTEJIBHOTO YBEJIMUYECHHs 00BEMA 3HAHUM O XUMHUYECKHUX
AJIEMEHTAX U CBOMCTBAX MX COCAMHEHHI Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUS
MPEICTABICHUN O CTPOCHUU BEUIECTBA, XUMUUECKOW CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUH, pacCCMaTPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETHUKHU
U TepMOAMHAMUKU. M3yueHnne nepuoguueckoro 3akona u [lepuonnyeckoi
CUCTEMBbI XUMUYECKUX DJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHbBIX
KBAHTOBOMEXaHUYECKUX MPEJCTABICHUSAX O CTPOCHUH aToMa. XUMUYeCKas CBs3b
O0O0BSCHSAETCS C TOUKU 3PEHUsI SHEPTeTUYECKUX U3MEHEHHH 1pu e€ 00pa3oBaHUU U
pa3pylleHuH, a TaKKe ¢ TOUYKU 3peHUs] MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue
TUIIOB PEAKIUH JOMOIHIETCS (POPMUPOBAHUEM IIPEACTABICHUN 00
ANEKTPOXUMHUYECKUX MPOIECCAX U DJEKTPOJIN3€E PACIJIaBOB U PaCTBOPOB BEIIECTB.
B kypce opranndeckoil XuMuu Mpu pacCCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEIMHEHUH ynensieTcs 0co00e BHUMaHKEe BOIIPOcaM 00 3JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Oco0oe 3HaueHne UMeeT TO, YTO Ha COJIepKAHUE KYpPCOB XUMUHM YTIyOIEHHOTO
YPOBHS U3YUYEHUS JUIsl KJIACCOB OIMPEAEIEHHOTO TPO(UIIS OKa3bIBAIOT BIUSHUE
CMeKHbIE TTpeaMeThl. Tak, HarpuMep, B COAEpKaHUU ITpeaAMETa IS KIIaCCOB
XUMHUKO-(PU3HUECKOro Mpoduis O0IbII0E 3HAUeHUE OYTyT UMETh 3JIEMEHTHI
yueOHOoro matepuana mno oomieit xumuu. [Ipu nzydeHun npeamera B JaHHOM
Cily4ae akIeHT OyJeT cieslaH Ha OOLHOCTh METOI0OB O3HAHUS, OOIITHOCTD
3aKOHOB U TEOPUI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAst TEOPUS , 3aKOHbI
COXpaHEHHMs MacChl U SHEPTUH, 3aKOHBI TEPMOJUHAMHUKH, JIEKTPOJIN3A,
IPEACTABICHUS O CTPOCHHUU BEILIECTB U IPYTOE€.

B 10 xe BpeMs B cofiep:kaHuU MpeAMETa ISl KJIIACCOB XUMHUKO-OHOJIOTUYECKOTO
npoduis OONMbIINN YASTBHBIN BeCc OyIeT MMETh OpraHndecKas XuMusi. B atom
ClIy4ae MpeoCTaBISIeTCs] BO3MOKHOCTD JUIsl 6051€e 00CTOATENFHOTO PACCMOTPEHUS
XHUMUYECKOM OpraHu3aluy KIETKU KaKk OMOJIOTHYECKON CUCTEMBI, B COCTaB
KOTOpPOM BXOJST, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIUIUBI,
OenKH, yrieBobl, HyKJIEHHOBBIE KUCIOTH U Apyrue. [Ipu sToM 3HaHus 0 cocTaBe
Y CBOICTBAax MPEACTAaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIECTB CIIYXKaT
OCHOBOM ISl U3y4YEeHHsI CYIIIHOCTH NMPOIecCOB (POTOCUHTE3A, IbIXaHUS,
MUIIEBAPECHMS.

B nnane ¢popMHpoBaHHS OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHHSI
OOIIEeHayYHbIX METO/IOB MIO3HAHUSA U OTBITA MPAKTUYECKOT'0 MPUMEHEHUS HAyUHBIX
3HAaHUH U3ydeHue npeameTa « XUMUs» Ha yriayOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C yUCOHBIMU MPEMETaMH, BXOIAIIIMH B COCTaB
npeaMeTHbIX obnacTel « EcTecTBeHHO-Hay4HbIE IPEMEThI», «MaTtemaTuka u
uHopMatuka» u «Pycckuil sI3bIK U IUTEpATYpay.

IIpu u3ydyeHun yueOHOro npeamera « XuMHus» Ha yriiyOJa€HHOM YPOBHE TaKkKe, KaK
Ha YPOBHE OCHOBHOT'O U CpPEHETo 00111ero oOpa3oBanus (Ha 6a30BOM YpOBHE),
3a/1ayell IepPBOCTENEHHON 3HAYMMOCTH SIBJIsIETCS (POPMUPOBAHUE OCHOB HAYKHU



XUMUHU KaK 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOHN JAesATETbHOCTH
YeJI0BeKa U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBI. Perienue aToi 3anauun
Ha yTIyOJIEHHOM YPOBHE MU3YUECHUS MPEMETa MPeIonaraeT peaan3auo TaKuX
LeJIeH, KaK:
- (hopMupoBaHUE MPEICTABICHUMN: O MaTepUAILHOM €IUHCTBE MUPA,
3aKOHOMEPHOCTSX Y NMO3HABAEMOCTH SIBIICHUU MPUPOJIBI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ BeyIIeH poiau B 00ECIIeYeHUH YCTOMYMBOTO PAa3BUTHUS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM HKOJIOTHUUECKOM, JHEPreTUUeCKON 1 MUIIEeBOM
0€30MacCHOCTH, B Pa3BUTUM MEAUIIMHBI, CO3JJaHUH HOBBIX MaTEPUAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B 00ECIICUEHUH PAIIMOHAILHOTO MPUPOIONOJIH30BaAHMS, B
dbopMupoOBaHUY MUPOBO33PEHUS U OOIIEH KyIbTyphl YEIOBEKA, a TAKKE
IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBbIO U MPUPOTHON
cpexne;
- OCBOCHHUE CHCTEMBI 3HAHUM, JIS)KAIIUX B OCHOBE XUMHUUECKOU COCTABIISAIOLIEH
€CTEeCTBEHHO-HAYYHON KapTHHBI MHUpa: (yHIAMEHTAIbHBIX TOHSATHUN, 3aKOHOB U
TEOpUN XMMHUU, COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUH BEIIECTBA HA PAa3HBIX
YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O
TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MTPOTEKAHUS
XUMUYECKUX PEAKIINI, OXMMUYECKOM PABHOBECHHU, PACTBOPAX U JUCIIEPCHBIX
cucreMax, 00 O0IUX HAyYHBIX IPUHITUIIAX XUMUYECKOTO TIPOU3BOJICTBA;
- hopmupoBaHue y 00y4arOIIMUXCs OCO3HAHHOTO TOHUMAaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUH JJI1 OOBSICHEHUS KITFOUEBBIX UJIeH U MTPoOsIemM
COBPEMEHHOW XUMUHU, JJI1 OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPO/Y; TPAaMOTHOTO PEIIeHUs MPOOJIeM, CBI3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHUS, AHAIM3a U OLEHKH C IMO3ULIUUN IKOJIOTHUECKOU
0€301aCHOCTH TMOCEACTBUM OBITOBON M MPOM3BOICTBEHHOM JIEATEIILHOCTH
YeJI0BEKa, CBA3aHHOU C XUMUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

| yriiyOJieHHe MPEeCTaBICHUI O HAYYHBIX METOJaX MO3HAHMS, HEOOXOIUMBIX IS
NpUOOPETeHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS
XUMHUYECKHX SIBICHUM, UMEIOIINX MECTO B IPUPOJIE, B PAKTUUECKON
NEATENbHOCTU U MOBCEIHEBHOW KU3HMU.
B nnane peanusannu nepBoOYEPEHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIAX
(GYHKITUH TIETOCTHOM CUCTEMBI CPEHETO O0IIero 00pa3oBaHUs MPU U3YICHHUH
npeaMeTa « XuMus» Ha yriayOnEHHOM YpOBHE 0COOYIO aKTyallbHOCTh
MPUOOPETAIOT TAKKE TEIH | 337291, KaK:
- BOCIIUTaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUI IPUPOJIbI, YBAXKEHUS K
MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIATHBIX UCCIIETIOBAHUI B
XUMUHU, (POpMUPOBAHHE MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;
- pa3BUTHE MOTHUBAIIMU K O0OYUYEHUIO U MMO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS 00I11€UEIOBEYECKUX 1IEHHOCTEH;
- pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUarIuXxcs, opMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHHS K
caMo0Opa30BaHUIO U HEMPEPHIBHOMY 00OPA30BAHUIO KaK YCIOBHUIO YCIICIIHON



npodecCUOHaNbHON U OOIIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 37I0pPOBbIO U MOTPEOHOCTH B 3[I0POBOM 00pase KU3HU;

-hbopMupOBaHKE YMEHUM 1 HABBIKOB Pa3yMHOTO MIPUPOIOIOIL30BaHUs, PA3BUTHE
AKOJIOTUYECKOU KyIbTyphl, IPUOOPETEHUE OIbITa OOIIECTBEHHO-TIOJIE3HOU
JKOJIOTUYECKOM JEATEIbHOCTH.

OO611ee 9nciio 4acoB, MPEAYCMOTPEHHBIX JJIsl U3YYCHUSI XUMUU HA YTITYOJIEHHOM
YpOBHE CpeiHero ob1iero oopasoBanus, cocrapiseT : B 10 kinacce — 102 gaca (3
yaca B HEJIEIII0)

YYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA

Xumus 10 kiaace YriayoOaennslii yposenb I'a0pueasin O.C. Ocrpoymosn WU.T'.,
IMonomapés C.1O., 2019,/Ipoda

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-
metodicheskoe-posobie/

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru

COIJEPKXAHUE OBYUEHUA

10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTn4yeckre OCHOBbI OPraHUYeCKOH XMMHUH.

[Ipenmer u 3HaUYE€HHE OPTAaHUYECKON XUMHH, MPEJCTaBICHIE O MHOTO00pa3uu
OpraHUYECKUX COECTUHEHUM.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIepo/ia: OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI.
BasieHTHBIE BO3MOKHOCTH aTOMa yriepoaa. XuMHUUYECKasi CBsI3b B OPraHUYECKUX
coeMHEHUAX. TuIbl THOpUIN3AIMY ATOMHBIX OpOuTaneit yriepoaa. MexaHu3Mbl
0o0pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-aKIENITOPHBIN). THIIBI
NEPEeKPHIBaHMS aTOMHBIX opOuTanel, 6- u m-cBsa3u. OauHapHas, TBONHAS U
TpoiiHas cBsi3b. CriocoObI pa3pbiBa CBSI3€i B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[TonsiTve 0 cBOOOAHOM paauKaje, HyKiIeopuie u AIeKTpoduIe.

Teopust cTpoeHus opraHuyeckux coequuennii A.M. ByTiepoBa U coBpeMEHHbIE
MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOCHUSI OPraHUYECKUX
coeuHeHU. MONEeKyIsipHbIE U CTPYKTypHBbIE hopMybl. CTpyKTypHBIE (OPMYITBI
pa3IMYHBIX BUJOB: pa3BEPHYTAsl, COKpali€HHas, ckeneTHas. 3omepust. Bubl
M30MEPHUU: CTPYKTYpHAsi, IPOCTPAHCTBEHHAsI. DIEKTPOHHBIE 3P(HEKTHI B
MOJICKYJIaX OPTAaHMYECKUX COSAMHEHUH (MHIYKTUBHBINA U ME30MEPHBINA (D PEKTHI).
[IpencraBnenne o knaccupuKaIy OpraHnIecKux BemecTs. [losTHE 0
dbynakimoHanbpHON Tpymme. ['omonorus. "'omonornueckue psigasl. CuctemaTideckas
HoMeHKkatypa oprannueckux coeanHenuid (IUPAC) u TpuBnanbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCU(PUKAIUS OpraHUYEeCKUX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.



DKCIEepUMEHTAIbHBIE METOJIbl U3YUCHHUS BEIECTB U UX MPEBPAICHUN:
03HAaKOMJICHHE C 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepuaiaMu Ha UX
OCHOBE, OTIBITHI IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HArpEBaHUU
(ru1aBneHue, 0OYTJIMBAaHUE U TOPEHUE), KOHCTPYHUPOBAHUE MOJEIICH MOJIEKYIT
OpraHUYECKUX BEIICCTB.

YrieBoaopoasl.

Ankanbl. ['omonorudeckuii ps ankaHoB, oOias popmysa, HOMEHKIATypa U
n30MepHus. IIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP3-
ruOpuau3alns aTOMHBIX OpOuTaneil yriepoaa, 6-cBsi3b. Puznueckue cBOMCTBa
aJKaHOB. XMMUYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU 3aMEIICHU s, U30MEPHU3AIINH,
JETUAPUPOBAHMS, ITUKIIU3AIMU, TUPOJIN3a, KPEKUHTa, Topenus. [Ipencrasinenue o
MEXaHU3ME PeaKlnil paIuKaIbHOTO 3aMEIEeHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUs] 1 TPUMEHEHHUE aJIKaHOB.
Huxnoankanel. O61ias hopmyiia, HOMEHKIaTypa U usomepusi. OcoOeHHOCTH
CTPOCHHMS U XMMUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOIIaH, [IUKI00YTaH) U
OOBIYHBIX (ITMKJIOTICHTAH, IUKIIOTEKCaH) IUKI0aTKaHOB. CriocoObI MOTyUeHUs U
IPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ["'omosiorudeckuii psisi amkeHoB, o0mast popmysia, HOMEHKIIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT alIKEHOB, SP2-
rudpuan3anus aTOMHBIX OpOUTalel yriepoja, o- u n-cBsizu. CTpyKTypHas u
reomeTpuueckas (Iuc-TpaHc-) nsomepus. Pu3nuecKkue CBOMCTBA aTKEHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[MU MIPUCOEIUHEHHS, 3aMEIICHUS B 0-TI0JI0KEHUE
IIPY IBOMHOM CBSI3M, OJIUMEPHU3ALMH U OKucaeHud. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakiuu Ha ABOMHYIO CBsi3b. CIIOCOOBI MOTYYEHHS M IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Kmaccudukanus ankaaueHoB (CONpsHKEHHBIC, U30JUPOBAHHBIE,
Kymynuposarnusie). OcOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenudenue. [lommmepuzamnus
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.
Anxunbl. 'omonoruueckuii psj ankuHOB, o011as (opMmysa, HOMEHKIIATypa U
M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yrinepoaa. dusuveckue CBOMCTBA AIKUHOB.
XHUMHUYECKHUE CBOMCTBA: pEaKI[MU MPUCOETUHEHHUS, TUMEPU3AIIU U
TpUMEpU3ALNU, OKUCIIeHUs. KUCITOTHRIE CBOMCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CB3b. KauecTBEHHbIE peakInu Ha TPOHHYIO CBs3h. CIIOCOOBI MOTyUYeHUs
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBoJaopo/bl (apeHsl). ['oMonoruueckuii psiji apeHoB, 0011ast
dbopMyIa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpPOECHHE MOJIEKYJIbI OeH30Ja. PU3nuecKue CBOMCTBA apEHOB. XUMUYECKHUE
CBOMCTBa O€H301a M €r0 TOMOJIOTOB: PEAKIINHU 3aMEIIEeHUsI B OCH30JIbHOM KOJIBIIE U
YTJIEBOJIOPOIHOM pajJiiKalie, peakiuu MPUCOEIUHEHUSI, OKUCIIEHUE TOMOJIOTOB
oenzona. [IpeacraBienue 00 OPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTEIICH B
OEH30JIbHOM KOJIbLI€ Ha MPUMEPE AKUIBHBIX PAJUKAIOB, KAPOOKCUIILHOM,
TUAPOKCUIBHOM, aMUHO- U HUTPOTPYMIIbL, aTOMOB rajoreHoB. OCoOeHHOCTH



XUMHYECKUX CBOWCTB cTupoiia. [lonumepusamus ctupona. CnocoObl MOTyYeHUs U
MPUMEHEHUE apOMAaTUYECKUX YTIEBOIOPOOB.

[Tpupoxansiii ra3. [lonytHeie HedTsAHbIE ra3bl. HedTh u €€ nponcxoxaeHue.
Kamennslii yromnb 1 npoayKThl ero nepepadotku. CrnocoOs! nepepaboTku HedTu:
MePEroHKa, KPEKUHT (TEPMHUYECKUN, KaTATUTHIECKHI ), pu(OPMUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.
['eneTnueckas CBA3b MEX]Yy Pa3IMUYHBIMH KJIACCaMU YTJIEBOIOPOOB.
DNEKTPOHHOE CTPOEHUE rajlOreHIPOU3BOIHBIX YTIIEBOA0POA0B. Peakiiuu
3aMelIeHUs rajJoreHa Ha THIPOKCOTPYIITY, HUTPOTpyNny, IUaHOTPYIIIY,
aMmuHorpymmy. JleficTBre Ha TaJloreHIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO
pacTBopa mwenoun. B3aumMoaencTBUE JUTaIOTeHATKAaHOB C MATHUEM U LIUHKOM.
[TonsiTue 0 MeTAMIOOpraHnyecKuXx coequHeHusx. Mcnonb3zoBanue
raJIOreHIPON3BOIHBIX YTIEBOJOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3E
OpraHUYECKUX BEILECTB.

DKCIepUMEHTAIBHBIC METOJIbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHUN: U3yUeHUE
(bU3UYECKUX CBOMCTB yIiE€BOJOPOI0B (PACTBOPUMOCTD), KAU€CTBEHHBIX PEAKIIUM
YTI€BOJA0POJIOB PA3IMYHBIX KJIACCOB (0OeciBeUMBaHUE OPOMHOM MM MOTHON
BOJIbI, PACTBOpA MEpMaHraHaTa Kajus, B3aUMOJICHCTBHE allETUIICHA C aMMUAYHBIM
pactBopoM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHUE yriiepoaa U
BOJIOPOJIa B OPTaHUYECKUX BEIIECTBAX, MOJTYyYECHHUE ITUICHA U U3yYEHHUE ero
CBOICTB, 03HaKOMJIeHHE ¢ KoJuleKuuamMu «Hedtb» n «Yromnby, ¢ oOpazuamu
IJIaCTMACC, Kay4yKOB M PE3UHBI, MOJIEJIMPOBAHUE MOJIEKYJI YIJIEBOJIOPOIOB U
raJjOreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepxkamue opranuyecKue coeJHHEHHUS.

[IpenenbHble 0HOATOMHBIE CIUPTHI. CTpoeHNE MOJIEKYI (Ha MPUMEPE METAHOJIA U
sTa”ona). ['omonoruueckuii psia, odmas hopmMyna, U3oMepus, HOMEHKIATypa U
kinaccudukaims. Gu3nyeckrue CBONCTBA MPECIbHBIX OJJHOATOMHBIX CIIUPTOB.
Bopopoansie cBsi3u MEXKYy MOJIEKYJIAMUA CIIMPTOB. XUMHUYECKHAE CBOMCTBA:
peaKIuu 3aMeIeHus, JeruapaTaliuu, OKUCIECHNs, B3aUMOJIEUCTBUE C
OpraHUYECKUMU U HEOPTaHMYECKUMU KuciioTaMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CIIUPTHI. J[efiCTBHE ATaHOa U METAHOJIA HA OPraHU3M YE€JI0OBEKA.
CriocoObl IONTy4YeHUS ¥ IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

ITpocTeie 3¢gupsl, HOMEHKIaTypa 1 u3oMepuss. OcoOOEHHOCTH (PU3NUECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbI€ CIIUPTHI — ATUICHTIIUKOJIb U TIulepuH. Pusndeckue u
XUMUYECKHE CBOMCTBA: pEaKIIMK 3aMEIlICHUS, B3aUMOJEHCTBHE C OPraHUYECKUMU
Y HEOPTaHUYECKMMH KUCIOTaMU, KAUeCTBEHHAs Peakiivsi HA MHOTOATOMHbIE
cnupthl. [IpencraBienne o MeXaHU3Me peaKuid HYKJI€O(PUIbHOTO 3aMEIIEHHUS.
JeiicTBue Ha opranu3M 4enoBeka. CrocoObl MOTyUeHUs U TPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enoun. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIUSIHUE THAPOKCOTPYIIIBI U
O0eH30pHOTO sAnipa. Pusndeckue cBoiicTBa peHosa. OCOOEHHOCTH XUMUUECKUX



cBoMcTB (peHona. KauectBeHHbIe peakiuu Ha GpeHos. TOKCUYHOCTh eHoa.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoma.
KapOoHumnbHbIe COeAMHEHUS — allbJIETUIbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM TpyIIibl. ['OMOJOrHYecKue psiibl alIbIETUIOB U KETOHOB, 00IIast
dbopmyna, uzoMmepusi 1 HOMEHKIaTypa. Pu3nuecKrue CBOMCTBA albJACTHIO0B U
KETOHOB. XMMHUYECKHUE CBOMCTBA AJIbJIETUIOB U KETOHOB: PEAKLINU
npucoenrHeHusi. OKUCICHNE anbIEru0B, KAYECTBEHHBIC PEAKIIMY HA albICTUIbI.
Cnoco0bI moJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIeNIbHBIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCJIOT. 3oMepus 1 HOMeHKIaTypa. Ou3ndecKue CBOMCTBa
OJIHOOCHOBHBIX TIPEICJIbHBIX KapOOHOBBIX KUCIOT. BOIOpOAHBIE CBSI3U MEXKTY
MOJIEKYJIaMHU KapOOHOBBIX KUCIOT. XUMUUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA,
peakius dTepudUuKaum, peakiuu ¢ y4acTUEM YTIIEBOJIOPOIHOTO pajuKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KUCJIOTHI. [ToHSTHE O TPOU3BOTHBIX
KapOOHOBBIX KUCJIOT — CIIOXKHBIX dupax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEACIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIIOT. [IpeacTaBuTenu BhICIINX
KapOOHOBBIX KUCJIOT: CTEAPUHOBAS, MAIbMUTHHOBAS, OJICUHOBAS, JIUHOIEBAS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TTOJTyYEHHUS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.
Cnoxnbie 3¢upsbl. ['omonorudeckuii psj, oomias Gopmyia, u3oMepus u
HOMEHKJIaTypa. Du3nyeckne 1 XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCIIOW U
IEIIOYHOU CpEIE.

Kupsi. CtpoeHue, Gpu3ndeckre 1 XUMHUIECKUE CBOMCTBA JKUPOB: THIPOJIN3 B
KHUCIIOHN U 1ie10uHol cpeae. OcoOEHHOCTH CBOMCTB KUPOB, COACPIKAIIMX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUphI B IpUpoOAE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakTepucTrka yriaeBoaoB. Kiiaccudukaius yriieBoaoB (MOHO-, TU- U
noJimcaxapuibl). MoHocaxapuasl: TIII0K03a, (PyKTO3a, rajgakTosa, pudosa,
ne30kcupuoo3a. Gu3ndecKkre CBOMCTBA U HaX0XIeHUE B npupojie. DoTocuHTE3.
XUMHYECKUE CBOKMCTBA TJIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHON
TPYIII, CIIMPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IpumMeHeHune TIIroKo36l, eé
3HAYCHUE B KU3HEACATEIILHOCTH Opranu3ma. Jlucaxapuael: caxapo3a, MajibT03a U
JakTo3a. BoccranapinmBaronye 1 HEBOCCTAHABIMBAIOIIME JUcCaxapuibl. [ mapoimns
nucaxapunoB. HaxoxaeHnue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmadn,
IJIMKOTEH M 11esuTio103a. CTpoeHrEe MaKpOMOJIEKYJ Kpaxmala, IITMKOreHa 1
HEJUTIOI03bl. PU3NYECKUE CBOMCTBA KpaxMalia U LEJUTF0I03bl. XUMUYECKHUE
CBOMCTBA KpaxMaja: THAPOJIN3, KAYECTBEHHAS! PEAKIUS C NOJOM. XUMUYECKHUE
CBOMCTBA IICJUTIOJIO3BI: THIPOJIN3, TTOTydeHHEe 3(PpupoB neinnto1o3sl. [TonsaTre 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN MIEIK).



DKCMEPUMEHTAIBHBIE METO/Ibl U3YUEHHUSI BEIIECTB U X MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aNMOJECHCTBUE ITAHOJIA C HATPUEM,
OKMCJICHUE ATUJIOBOIO CIIUPTA B aJbJIETU HA PACKATIEHHON MEIHOU MPOBOJIOKE,
OKHUCJICHHE 3TUJIOBOTO CIUPTA JUXPOMATOM Kalus (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIUM HA albIAETHUIbI (C TUAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)), peakus raunepuHa ¢
ruapokcuom meau(ll), xummuueckue cBOCTBa pacTBOpa YKCYCHOU KUCIIOTHI,
B3aMMOJIEHCTBHUE PACTBOPA IITIOKO3bI ¢ TuaApokcuaom meau(ll), B3aumoaeiicTeue
Kpaxmaja ¢ UOJI0OM, PEIICHUE IKCIIEPUMEHTAIbHBIX 3aa4 110 TeMaM «CIHUPTHI U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaepiKalue OpraHu4ecKue coeJMHeHMs.

AMHHBI — OpraHMYeCKUe MPOU3BOIHBIC aMMuaka. Kinaccudukarus aM1HOB:
anudaTuuecKue U apoMaTUYECKNE; IEPBUYHBIE, BTOPUYHBIC U TPETUYHBIE.
Crtpoenue Mosexy, ooias Ggopmyia, H30Mepusi, HOMEHKIATypa U U3NYECKue
CBOIcTBa. XUMHUYECKOE CBOMCTBA alln(paTHUeCKUX aMMHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJICHCTBUE NTEPBUYHBIX AMUHOB C a30TUCTOM KHUCIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEACTAaBUTENIb AMUHOB apoMaTUyecKoro psiaa. CTpoeHUE aHUIIMHA.
B3aumHoe BiMsiHUE TPYIIIT aTOMOB B MOJIEKYJie aHuIHA. OCOOEHHOCTH
XUMHYECKUX CBOMCTB aHmInHA. KauecTBeHHbIe peakiiny Ha aHuiIuH. CriocoObl
NOJIYYEeHUS U IPUMEHEHUE anu(aTHIecKux aMuHOB. [lonyuenue aHuiInHa U3
HUTPOOEH301A.

AmMuHokucnoTsel. HoMeHnknaTypa u uzomepusi. OTenbHbIe TPEACTABUTENHN Ol
AMMHOKHUCIIOT: TJIMLWH, ajJaHuH. PU3nyecKue CBOMCTBA aMUHOKHUCIIOT.
XMMHUYECKHE CBOMCTBA AMHUHOKHCIIOT Kak aM()OTEPHBIX OPTaHUYECKUX
COCIMHEHUM, peaKklys MOJTUKOHICHC AN, 00pa30BaHUe TENTHIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku xak npupoansie nonuMepsl. [lepBuyHasi, BTopudHas U TpeTUYHAs
CTpYKTypa 0eTKOB. XMMUYECKHUE CBOMCTBA OENKOB: TUAPOJIN3, AeHATYpaIus,
KayeCTBEHHBIE PEaKINK Ha OEJIKU.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB M MX MPEBPAILICHUIA:
pacTBOpeHHe OEJIKOB B BOJIE, ICHAaTypalus OCTKOB MTPH HATPEBAHUHU, 1IBETHBIC
peaKiuu Ha OEeJIKU, pelIeHUEe SKCIEPUMEHTANIbHBIX 3a]1a4 110 TeMaM
«A30TcoAepIKalllhie OpraHuYecKre coeTMHeHus» U «Pacro3HaBanue
OPraHUYECKUX COCTMHEHUI.

BbicokoMoJieKyJIsIpHbIE COeIUHECHUS.

OCHOBHbIE MTOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUIT: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPU3ALMHN, CPEIHSS MOJIEKYJISIPHAS



Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUIN —
MOJINMEPU3ALMS U TIOJTUKOHACHCAIHS.

[HonumepHubie maTepuansl. [InacTMaccel (MONMUATUIIEH, TOIUIPOIUIIEH,
MOJINBUHWIXJIOPUA, MOJUCTUPOIL, MOTUMETHIMETAKPUIIAT, TOJUKAPOOHATHI,
noMATHIICHTepepTanaT). Y THiIn3anus u nepepadorka riacTuka.

DnacToMephl: HATYpalbHbIA KayuyyK, CHHTETUYECKUE KaydyKH (OyTaJleHOBbIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3una.

BonokHa: HaTypanbHbI€ (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAllPOH U JIaBCaH).

[Tonumeps! cienuaibHOro Ha3HaYeHUs (TeIoH, KeBIap, 3JIEKTPOIPOBOASIINE
OJIMMEpBI, OnopasiiaraeMble MOJUMEPHI).

OKCHepUMEHTAJIbHBIE METO/Ibl U3yUYE€HUS BEIIECTB U UX IPEBPAILICHUN:
O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pelIeHle SKCIIEPUMEHTANIbHBIX 3aj1a4 1o Teme «Pacmno3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrlie 3agaun.

Haxoxnenue MonekyasipHOi (popMyIibl OpraHM4eCcKOoro COeIMHEHHUs [0 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXO/SIIMX B €r0 COCTaB, HAX0XK/ICHUE MOJIEKYJISIPHON
(bopMyIIbI OPraHUYECKOT0 COETMHEHUSI 10 Macce (00bEMY) MPOAYKTOB CrOPAHUS,
10 KOJIMYECTBY BelllecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIIMH U/WIIA UCXOIHBIX
BEIIECTB, YCTAHOBJIEHNUE CTPYKTYPHOU (pOpPMYJIbl OpraHMUECKOT 0 BEIIECTBA Ha
OCHOBE €r0 XUMHUYECKHX CBOMCTB MU CIOCOOOB MOJIYUYEHMsI, ONPEAEICHNE AOIH
BBIX0J1a IPOAYKTA PEAKIIUH OT TEOPETUYECKU BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanusanus MeXIpeIMeTHBIX CBsI3eH IPU U3YyYEHUH OpraHM4ecKoi XuMuu B 10
KJIacce OCYIIECTBIISIETCS YepEe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHbIX
HOHATUH, TaK U MOHATHH, IPUHATHIX B OT/EIBHBIX MPEAMETAX €CTECTBEHHO-
HaY4YHOT'O ITUKJIA.

OO11ue ecTecTBEHHO-HAaYUHbIE MOHATHUS: IBJICHUE, HAyYHbIN (DaKT, TUNOTE3a,
TEOpHsl, 3aKOH, aHaJIN3, CHHTE3, KJIacCU(pUKaIUs, HAOII0ACHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJIEb, MOJIEIUPOBAHME.

dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUYECKUAN
YpPOBEHB, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (hU3HUECKre
BEJIMYMHBI, €JUHULBI U3MEPEHMS], CKOPOCTh, YJHEPTUS, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, orocdepa, MeTaboIn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBII U reTepoTPOPHBIN TUII MUTAaHUS, OpOKEHUE,
doTocunTe3, ApIXaHUE, OCNKH, YTIAEBOIbI, )KUPbI, HyKJICHHOBbIC KUCIOTHI,
bepMeHTHI.

I'eorpadus: nose3Hble HCKONIAEMBIE, TOILIUBO.

TexHonorus: NuIeBble NPOAYKThI, OCHOBBI PAlMOHAILHOTO MUTAHUS, MOIOIIINE
CpEelICTBA, MaT€pHaIbl U3 NCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[IJTAHUPYEMABIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XIMUUA
HA YI'JIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA
JINMYHOCTHBIE PE3YJIBTATBI

B cootBeTcTBMH C CUCTEMHO-AEATEIIBHOCTHBIM MOJAX0J0M B CTPYKTYPE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMHUS» HA YPOBHE CPEIHETO
oO1rero 00pa3oBaHMsl BbIJIEIEHBI CAEAYIONINE COCTABISIONIME: OCO3HAHUE
00y4JaromuMHCsl POCCUNUCKON IpakIaHCKOU UICHTUYHOCTH; TOTOBHOCTD K
CaMOpAa3BUTHIO, CAMOCTOATEIILHOCTU U CaMOOTNPEAEICHNIO; HAUTMYME MOTUBALINM K
00y4€HHIO; TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIUXCsl PYKOBOJCTBOBATHCS
NPUHSATHIMU B OOIIECTBE MPAaBHUJIAMU U HOPMaMU MOBEJICHUS; HATUIUE
IPaBOCO3HAHMS, YIKOJIOTUUECKOU KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IIEJIM U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJIbTAThl OCBOCHUS MPEIMETAa « XUMUD» OTPAKAIOT
c(hOpMUPOBAHHOCTH ONbITa TO3HABATEILHON U MPAKTUUECKOM JAEATEILHOCTH
oOy4Jaromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON JesTEIbHOCTH.
JInyHOCTHBIE PE3yIBTAThl OCBOCHUS MPEIMETa « XUMU» OTPAKAIOT
c(hOpMUPOBAHHOCTH ONbITA TO3HABATEILHON U MIPAKTUUECKOU JIEATEILHOCTH
o0ydJaromuxcs B MPoIIecce peasin3aliii 00pa3oBaTeIbHON IESITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEACTABICHUS O COLMAIbHBIX HOPMaxX U MPaBHJIaX MEKINYHOCTHBIX OTHOIIEHU
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM EITENbHOCTH MPU CO3JJaHUHU YUEeOHBIX
MIPOEKTOB, PEIICHUH YUCOHBIX U MO3HABATENBHBIX 3324, BHITTOIHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIM3€ PA3IMYHBIX BUOB yU€OHOU NESITeNbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAYYHOMY HACJICIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MTPAKTUUYECKOTO
MPUJIOKEHUS] XUMHUM, OCO3HAHUS TOT'0, UTO JJAHHBIE HAYKH €CTh PE3yJIbTaT
JUTUTENbHBIX HAOII0JICHHUM, KPOTIOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U ITPAKTUKOB; HHTEPECA U MO3HABATEIBHBIX MOTUBOB
B MTOJIYYCHHUH ¥ TIOCTIEAYIONIEM aHaIu3e HHPOPMAITUHU O TIEPEOBBIX TOCTHKCHUSIX
COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, STUUYECKOrO NTOBEICHNS;

CIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;



TOTOBHOCTH OLIEHUBATH CBOE MOBEIECHUE U ITOCTYIIKU CBOUX TOBAPUIIEH C ITO3ULIUHI
HPABCTBEHHBIX U TPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEACTBUM
MOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbi:

MOHUMAaHUS EHHOCTEH 340pOBOro 1 0€30MacHoro oopasa >kM3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310pOBBIO;

coOJ01eHus MpaBuiI 0€30MacHOr0 0OpaleHus ¢ BELIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU IE€ATEIBHOCTH;

MOHUMAaHUSI [IEHHOCTH MPaBUJI HHIUBUIYAJTBHOTO U KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYaALIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJIEH;

OCO3HAHUS MOCIEICTBUIN U HEMPUSATHS BPEIHBIX TPUBLIYCK (YyIOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM KOMIIETCHTHOCTH B y4€OHO-HUCCIICI0BATEIIBCKOM
NeATeIbHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUYECKON U JPYTUX BUIAX
NESITEIbHOCTH;

YCTAHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 COLMATbHON
HaIPaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3yUCHHIO PO ECCHil pa3IMIHOr0 pojia, B TOM YHUCIIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaTIbHOM TPAEKTOPUHU 00pa30BaHuUs,
Oynyiei mpodeccuu v peaan3alnuyd cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH
00IIIeCTBa;

6) 3K0J10rH4YeCcKOro BOCIIUTAHUS:

HKOJIOTUYECKH 1[EI€CO00pa3HOr0 OTHOIICHUSI K IPUPO/IE KaK HCTOUYHUKY
CYILIECTBOBAHHUS )KM3HHU HA 3E€MIIE;

MOHUMAaHUS TTI00aTFHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIeM, BIUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE NMPUPOJHON U COLIMATIBHON CPEb;
OCO3HAHUS HEOOXOMMOCTH UCIIOIB30BAHUS TOCTUKEHUN XUMUH JIJIs1 PELICHUS
BOIIPOCOB PALMOHAJIBHOTO ITPUPOAOTIOIB30BAHHUS;

AKTUBHOI'O HENPUATHUA NECHUCTBUM, TPUHOCAIINX BPE OKPYKAIOIIECH TPUPOTHON
cpelne, yMeHHs IPOrHO3UPOBATh HEOIArONPHUsITHBIC SKOJIOTHISCKUE TTOCIIEICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJIMYXS PA3BUTOTIO 3KOJOTHYECKOTO MBILIJICHUS, SKOJIOTUYECKON KYJIBTYPBI,
ONBITa AEATEIBHOCTU 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B ITIO3HABATEIbHOW, KOMMYHHUKATUBHOW U COLIMAJIBHOM
MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MTPOTHUBOCTOSITH UIEOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
00111eCTBEHHOM PAKTUKU;



MOHUMAaHHUS CrIeNU(PUKN XUMHUU KaK HAayKU, OCO3HAHUS €€ posid B POPMUPOBAHUU
palMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3IaHUH 1IEJI0OCTHOTO MPE/ICTABICHUS 00
OKPYKAOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUHU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pellIeHUH TPOOJIEM COXPaHEHUS TPUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JJIsl COBPEMEHHOMN ITUBHIIM3ALIUN: B
e€ TYMaHUCTUYECKON HAMPaBICHHOCTH U BaXKHOW POJIM B CO3JIaHUU HOBOM 0a3bl
MaTepuagbHON KYJIbTYPHhI, B PEIICHUH TTI00TIBHBIX TPOOJIEM YCTONYMBOTO
Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKON, TUILIEBOU U DKOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEIAUIIUHBI, 00ECIICUCHUH YCIOBUM YCIICIIHOTO TPyAa
U DKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOTO UjieHa O0IIEeCTBa;
€CTECTBEHHO-HAYYHOUM I'PaAMOTHOCTU: IOHUMAaHUSI CYIIIHOCTH METOJI0B MTO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIIOIb30BaTh MOJIy4yaeMble
3HAHUS JJIs aHaliM3a U OOBICHEHUS SIBJICHUI OKPY>KAIOIIETO MUpa U
IPOUCXOANINX B HEM U3MECHEHUH, YMEHUS JIeJlaTh 00OCHOBAHHBIE 3aKIIOUCHMS Ha
OCHOBE HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IIEJIBIO TTOJTYUEHUS
JIOCTOBEPHBIX BBHIBOJIOB,;

CIOCOOHOCTH CaMOCTOATENIBHO UCTIOIb30BATh XUMUUECKNE 3HAHUS JIJISl PEIICHUS
po0JieM B peasIbHBIX )KU3HCHHBIX CUTYaIHUSX;

WHTEpeca K MO3HAHUI0, UCCIIE0BATEIIbCKOUN AEATEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTHU K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIYY€HUIO HOBBIX 3HAHUH 110 XUMUHU B COOTBETCTBHUU C
KU3HECHHBIMHU TTOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSM TPy/Aa B Pa3IudHBIX cdepax mpodecCuoHaIbHOM
NESITETbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHUS IIPOrPAMMBI [0 XUMUH HA YPOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIC JIJI1 (POPMHUPOBAHKS MUPOBO33PEHHUS 00yUAFOIITUXCS
MEXTUCIUTUIMHAPHBIE (MEXITPEIMETHBIE) 00IIICHAYYHBIC TOHATHSI, OTPAXKAIOIIIHE
IIEJTIOCTHOCTh HAYIHOW KapTUHBI MUpPa U CIIEU(PUKY METO0B TTO3HAHMUS,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, sIBJICHUE,
MPOIIECC, CUCTEMA, HAYUHBIN (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeAOBaHNE, HAOIOICHHIE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHEC);
YHUBEpCaJIbHBIC YUCOHBIC IEHUCTBUS (IT03HABATEIIbHBIC, KOMMYHUKATHBHEIE,
pETyISATHBHBIC), oOecrieunBaroniue GopMupoBanre ¢yHKITHOHATHLHOM
IPAaMOTHOCTH M COIMAJIBHOW KOMIIETEHIINHM O0YJarONTUXC S

CIOCOOHOCTh O0YYAIOIIUXCS UCTIOJIL30BATh OCBOSHHBIE MEXIUCITUTIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIC ICHCTBUS B
MMO3HABATEILHOW M COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHBIE Pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMHU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU
JCVCTBUSIMU.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC Y4eOHbIE e CTBHS

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:



CaMOCTOSITEILHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OMPENIEINATh 1IeJIN IeSITEIbHOCTH, 3aJ]aBasi apaMeTphbl U KPUTEPUU UX TIOCTHUKEHUS,
COOTHOCHUTDH PE3YyJIbTAThI IEITEIIBHOCTH C MOCTABICHHBIMU LETISIMH;

HCIIOJIb30BaTh IPU OCBOCHUY 3HAHUMN MPUEMBI JIOTUUECKOTO MBIIIICHUS : BBIJEIATh
XapaKTepHbIE MPU3HAKY MOHATHN U YCTAHABIUBATH UX B3aHMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHS JIJIsi OOBSICHEHUSI OTJIETbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUSI M KPUTEPHUH JJIsI KJIacCU(PUKAIIMKU BEIIECTB U XUMHUECKUX
peaxkuuu;

yCTaHABJIMBATh IPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3yU4aeMbIMU SIBICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, IelyKTUBHbBIC, 10 AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBIICHUSX,
dbopMyTHUpPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B TIPOIIECCE TTO3HAHMS UCITOIb3YEMbIe B XUMHUH CUMBOJNYECKUE
(3HaKOBBIC) MOJIECIIH, TPEOOPA30BLIBATH MOICIIbHBIE TTPEJCTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) JIEMEHTa, XUMUUYeckasi popMmyrsa, ypaBHEHUE XUMUUECKOU
pPeaKIuu — MpU PEIICHUH YIEeOHBIX MO3HABATEIIbHBIX U IPAKTUYECKUX 3a]1a4,
IPUMEHSATH Ha3BaHHBIC MOJICJIbHBIC MPEICTABJICHUS JJIsI BBISBIICHUS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTI'O IMO3HAHUS BEIIECTB U XUMUYECKUX
peaKIuu;

(dbopMynHpoBaTh LEIH U 3aJa41 UCCIEIOBAHUS, UCTIOIB30BATh MOCTABIECHHBIE U
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI U1 (POPMUPOBAHMSI TUIIOTE3HI TIO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJI€Th HABBIKAMU CAMOCTOATEIBHOTO TUIAHUPOBAHUS U MIPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POopMyIupoBaTh
000011IeHNSsT ¥ BBIBOJBI OTHOCUTEIEHO JOCTOBEPHOCTHU PE3YNIHTATOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

MPUOOPETATH OMBIT YYCHUIECKOM HCCIIeIOBATEIHCKON 1 MPOEKTHOMN

TS TENBHOCTH, TIPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOATEIILHOMY
MIOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TUYHBIX
METOJI0B NTO3HAHMSI.

3) padora ¢ uH(popManmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX HHGOPMAINH (HAYIHO-TIOMYJISIpHAs
IuTEpaTypa XUMHUECKOTO COAEPIKAHUS, CITPABOYHBIE IOCOOUS, PECYPCHI
NuTtepHera), aHanu3upoBaTh HH(OOPMALIUIO Pa3IMYHbIX BUIOB U (popM
MpEACTaBICHUS, KPUTUUECKU OLIEHUBATD €€ IOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

bopMyIHUpOBATH 3aIIPOCHI U MPUMEHSITh Pa3JIMUHbIE METObI MPU MOUCKE U 0TOOpE
uHpopManu, He0oOXOAMMOM JJIsl BEIIOJIHEHUST YU€OHBIX 3aJ1au ONPEIeIEHHOTO
TUIIA;



MpUOOPETATH OMBIT UCHOIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeAcTaBiIeHUs HH(OPMALIH
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IPHU pabOTe ¢ XMMUYECKOM
uH(popMaIeil: IPUMEHITh MEXIPeIMETHbIE (PU3NYECKUE U MAaTEMAaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISTHOCTH.
KommyHukaTHBHBIE YHHBepcaibHbIe ydeOHbIe 1efiCTBUSA: 33/1aBaTh BOMPOCHI
0 CYIIECTBY 00CY>KaeMOI TeMbI B X0/I€ AUaiora U/min JUCKYCCHUH,
BBICKAa3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEAJIONKEHUS OTHOCUTEIHHO
BBIMOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

BBICTYIATh C MIPE3EHTAlMEN PE3YJIbTATOB [TO3HABATEIBHON JEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKOW pabOThI MO UCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaJu3alui y4eOHOro MpoeKTa, 1 GOopMyIUpOBATH BHIBOJIbI
10 pe3ysbTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MMyTEM COTIIACOBAHUS MO3UIIUN B
X071 00CYXJIeHUsSI © 0OMEHA MHEHUSIMHU.

PerynsiTuBHBbIe YHHBepcaIbHbIE YUeOHbIe 1eficTBUS:

CaMOCTOSTEIBLHO IIAHUPOBATh U OCYIIECTBIISITH CBOIO TTO3HABATEIbHYIO
TEeATENBHOCTD, ONPEEasa €€ UEeNH U 3a/1a4i, KOHTPOJIMPOBATh U 110 MEPE
HE00XOAMMOCTH KOPPEKTUPOBATH MpelaraeMblii alTOPUTM IEUCTBUHN NpU
BBITIOJIHEHUN YUEOHBIX U UCCIIEIOBATENbCKUX 3aa4, BBIOUpaTh Haubosee

3¢ (eKTUBHBIN c1OCO0 UX PElIEHUs C Y4ETOM MOJyUEHHUs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIBHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yabTaThl OCBOECHUS IPOTPAMMBI [10 XUMUH HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeIHETO 0011ero o0pa3oBaHus BKIIOYAIOT CeIuDHIecKue
JUTsE y4eOHOTO TIpeiMeTa « XUMHUS» HAay4IHbIC 3HAHMSI, YMEHHSI M CTIOCOOBI JeHCTBUI
10 OCBOCHHUIO, HHTEPIIPETAIMU U IPE0OPa30BaHUIO 3HAHUHN, BUBI AEITEIbHOCTH
I10 MOJYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHU B Pa3IUYHBIX yUYEOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHEN. B
IIPOrpaMMe M0 XMMHUH IPEIMETHBIE PE3YJIbTATHI IPEICTABIEHBI 10 TOJaM
U3Yy4YEHHUS.

10 KITIACC

[IpenmeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckas XuMusD» OTpaXkaror:
c(OpMUPOBAHHOCTD MPEICTABICHHI: O MECTE U 3HAYCHUH OPraHUYEeCKONH XUMUHU B
CUCTEME ECTECTBEHHBIX HAYK U €€ pOJIU B 00ECIIEYEHUN YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUH NMPOOJIEM IKOJIOTMYECKOM, SJHEPreTHUECKON U



MUIIEBON 0€30MacHOCTH, B PA3BUTHUU MEUIIMHBI, CO3IaHUU HOBBIX MAaTEPUAJIOB,
HOBBIX UICTOUYHHUKOB SHEPIUU, B 00ECIEUEHNN PALMOHATIHLHOTO
MIPUPOJIONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PECHUS U O0IIEH KyIbTYphl
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pPOBbIO U IPUPOJIHOU CPEJIE;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPAsi BKIIIOYAECT:
OCHOBOITOJIAraIOIINE MOHITUSA — XUMUYECKUN SJIEMEHT, aTOM, SIAPO U SJICKTPOHHAS
000J10uKa aToma, s-, pP-, d-aTOMHBIC OpOUTAIM, OCHOBHOE U BO30YXJIEHHOEC
COCTOSIHUSI aTOMa, THOpUAN3alisI aTOMHBIX OpOUTaliei, MOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTEIEHb OKUCIIECHHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKEIET, GYHKIIMOHAIbHAS
TpyIIIa, paaukai, CTPYKTypHbIe POopMyIIbl (pa3BEPHYTHIEC, COKpAIIEHHBIE,
CKEJICTHBIE), U30MEpUS CTPYKTYPHasi U IPOCTPAHCTBEHHAs (TeOMETpUIeCKas,
ONTHYECKAsI), U30MEPHI, TOMOJIOTUYECKUM PsI/I, TOMOJIOTH, YTIE€BOAOPOIbI,
KHUCJIOPOJI- U a30TCO/IEPKAIIUE OPraHUUYEeCKUE COCMHEHUSI, MOHOMED, MOJUMED,
CTPYKTYPHOE 3B€HO, BELICOKOMOJICKYJISIPHBIE COCIMHEHUSI; TCOPUH, 3aKOHbI
(nepuoanueckuii 3akon J1. V1. Menneneesa, Teopusi CTpOCHUS OPraHUYECKUX
BemecTB A. M. byTinepoBa, 3aKk0OH COXpaHEHUSI MAcChl BEILIECTB, 3aKOH COXPAHEHUS
Y TIPEBPAICHUS YPHEPTUU NP XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH A3bIK XMMUU, MUPOBO33PEHUECKHUE 3HAHUS, JICIKAIIINE B OCHOBE
NOHUMaHHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; TPEACTaBICHUS
0 MEXaHU3MaX XUMHUYECKUX PEAKLINNA, TEPMOJUNHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX NMPOTEKaHUsA, O B3aUMHOM BIIUSIHUM ATOMOB U I'PYIII aTOMOB
B MOJIeKyJ1axX (MHIYKTUBHBINA U Me30oMepHBIi 2 dekTh, opuentantsl I u Il pona);
(akToNOrNUYeCcKue CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30ITaCHOM
MCIIOJIb30BAHUH BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM
JESTEIHbHOCTH YeJI0OBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO
IPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPabOTKU HEDTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISTH XapaKTepPHbIEC MPU3HAKU TTOHITHH,
yCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHS TIPU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;
c(hOpMHPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJI COCTABIICHHS] MOJIEKYIISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYIT OpraHuIeCKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIIUNA U PACKPBIBATH UX CYIIHOCTbD:
OKHCJIMTENTbHO-BOCCTAHOBUTEBHBIX PEAKLIUN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO 0ajaHca ATUX pPeaKLUid, peaKIuii HOHHOTO OOMEHa IMyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJICITH MOJICKYJT OPTaHUYECKUX BEIICCTB JIJISl MILTIOCTPAIIUN UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: YCTAaHABINBATH MPUHAIICKHOCTh N3YICHHBIX
OpPraHUYECKHUX BEIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpymie COeAMHEHUH, TaBaTh UM Ha3BaHUS IO CUCTEMATUUYECKOM
Homenkiatype (IUPAC) u npuBoAUTh TpUBHUATLHBIC HA3BAHUS JIJIST OTJICIBHBIX
MIPEICTaBUTEIICH OPraHUICCKUX BEIICCTB (ITUJICH, alleTHIICH, TOJYOJI, TIUICPHH,
STUJICHTIIUKOJb, (EeHO, GOpMaNIbAETU/I, alleTaIbIeT U, all€TOH, MypaBbUHAas
KHCIIOTa, YKCYCHAsI KMCJIOTa, CTEApUHOBAsI, OJICMHOBAS, MAIbMUTHHOBAS KHUCJIOTHI,
TJIMIIMH, aJJaHWuH, MaJIbT03a, (PPYKTO3a, aHWIMH, TUBUHUI, H30TIPCH, XJIOPOIIPEH,
CTHPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMEHHUS ONIPEACIATHh BUI XUMUYCCKOHN CBSA3HM B OPTaHHMUCCKUX
COCTMHCHUSX (KOBAJICHTHAS U MIOHHAS CBS3b, G- U T-CBA3b, BOJIOPOIHAS CBS3h);
c(hOpMHPOBAHHOCTh YMEHHSI IIPUMCHSTH TMOJIOKCHUS TCOPHH CTPOCHUS
opranuveckux BemectB A. M. ByTiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTEPU30BaTh COCTAB, CTPOCHUE, (DU3UICCKUE U
XUMHYECKUE CBOMCTBA TUITUYHBIX TIPEJICTABUTEIICH PA3IMYHBIX KJIIACCOB
OpPraHUYECKUX BEIECTB: AJIKAHOB, IIMKJIOATKAHOB, aJIKCHOB, aJIKaJUCHOB, aJIKHHOB,
apOMaTHYCCKUX YTIIEBOJIOPOIOB, CIIMPTOB, aJIbJICTHIOB, KETOHOB, KAPOOHOBBIX
KHCJIOT, IPOCTHIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOEANHEHUN U aMUHOB,
AMUHOKHUCJIOT, OEJIKOB, YTJIEeBOJOB (MOHO-, AU- U MOJIHMCAXAPHUIOB),
WLUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXK/y HUMU YPaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUECKHX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX
bopmyu;

c(hOpMHPOBAHHOCTh YMEHHUS MOJTBEPKAATH HA KOHKPETHBIX MPUMEPaX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCTUHEHUM OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3H (G- U T-CBSI3U), B3AUMHOTO BIUSHHS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, TPUPOIAHBIN Ta3, YTOJIb), CIIOCOOBI €T0 MEPEePadOTKH U
MPAKTUYECKOE IPUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHHS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX
METO/IaxX TIO3HAHUS — HAOI0ICHUH, U3MEPEHUH, MOACIIUPOBAHUH, SKCTIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI PUMEHSTh OCHOBHBIE OTIEPAIlN MBICIIUTEIBHOM
JESTENHPHOCTH — aHAJIW3 M CHHTE3, CpaBHEHHE, 0000IeHre, CUCTEMAaTH3aIINIO,
BBISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3€H — JIJIS1 M3YYCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITH B3AaUMOCBSI3h XUMUUECKUX 3HAHHUM C
MOHATUSAMU U TIPEICTABICHUSAMHY IPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIS
0oJee 0OCO3HAHHOTO MMOHUMAHUS CYIITHOCTH MaTEPHAIBEHOTO €UHCTBA MUPA,
MCITIOJIb30BaTh CUCTEMHBIC 3HAHUS TI0 OPTaHUYECKON XUMUU I OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO TIPUPOY;



c(OpMHPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI [0 XUMUUYECKUM (POPMYIIaM U
YpaBHEHUSIM XUMHUYECKUX PEAKIHI C UCTIOJIb30BaHUEM (PU3NYECKUX BETUUHH
(macca, 00BbEM ra3oB, KOJJMYECTBO BEILIECTBA), XapaKTEPU3YIOIINX BEIECTBA C
KOJMYECTBEHHOU CTOPOHBI: pACUETHI [0 HAXOXKACHUIO XUMUYECKON (OpMYyIIbI
BEILIECTBA IO U3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB, IPOYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AaHATU3UPOBATH U OLIEHUBATH C
MO3ULUI HKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBUS OBITOBOW U
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBA3aHHOM C TepepaboTKoiM
BEILECTB, UCIOJb30BATh MMOTYUYECHHBIC 3HAHUS U1 IPUHATUSA TPAMOTHBIX PEIICHUI
npo0JieM B CUTYalUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOSITEIBHO JIAHUPOBATH U MPOBOAUTH
XUMHYECKUH IKCTIEPUMEHT (TOTyUYEHUE U U3YUYEHUE CBOMCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHBIE PEAKLIMHU YTJIEBOJIOPOJI0B PA3IMYHBIX KJIACCOB U
KHCJIOPOJICOAEPKAIINX OPTAHNYECKUX BEIIECTB, PEIIEHUE IKCIIEPUMEHTATBHBIX
3aJlay 1o pacrno3HaBaHUIO OPTAHMYECKUX BEIIECTB) C COOJIIOICHUEM MPABUI
6e30macHOro oOpallleHus ¢ BEeIeCTBAMU U JabopaTOPHBIM 000PYI0BaHHEM,
(bopMynHpoOBaTh 1EIb UCCIEIOBAHUS, MTPEACTABIATH B pa3IMuHON (popme
pe3yAbTaThl SKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHUH:

co0JII0/1aTh IPAaBUJIA HKOJIOTUYECKH 11€J1eCO00Pa3HOro MOBEIEHNUS B OBITY U
TPYIOBOU NEATEIBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 310POBbs, OKPYXKAIOLIEH
IIPUPOJHOM CPEAbl U JOCTUKEHUA €€ YCTONYUBOIO Pa3BUTHS,

OCO3HAaBaTh OIIACHOCTb TOKCUYECKOTI'O NCUCTBUS HA )KUBBIE OPTaHU3M bl
OIPEEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMas cMbIc nokasareis [IJIK;
aHaJIM3UPOBATH LIE€IECO00Pa3HOCTh MIPUMEHEHHSI OPraHNYECKUX BEIIECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;
c(OpMUPOBAHHOCTh YMEHHI: OCYIECTBIATH LI€JICHANPABICHHBIN TIOUCK
XUMHUYECKON HH(OPMALIMK B pa3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-Hay4YHasI
auTepaTypa, cpeacTBa MaccoBoi mHGopMaluu, IHTepHET u Apyrue), KpUTUYECKH
aHAJIM3UPOBATh XUMHUECKYIO HH(OpMaLMIO, IepepadaThIBaTh €€ U UCTIOIb30BATh
B COOTBETCTBHUH C ITOCTaBJICHHON y4eOHOM 3a1auei.
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OpraHu9eCKux efb16fa49f6a
coeqUHEHNH A.
M. bytneposa
Uroro no pazneny 8
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-
content.apkpro.ru/lesson/0
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Pa3nea 5. BoicokoMouieKyJISIpHbIE COeIUHEHMS

51 BricokoMonekyn

SIPHBIE
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https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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