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denepanpHas pabodas mporpaMMa Mo y4eOHOMY MpeaMery «Xumus» (yriayOnéHHBIN
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HaydHBIC TMpEaMEThl»)  (najee
COOTBETCTBEHHO — TMporpamMMa M0 XUMUH, XUMHsI) BKIFOUACT MOSCHUTEIBHYIO 3aIHCKY,
colepxaHue oOydeHHsl, TUIAaHUPYEMBIE PEe3yIbTaThl OCBOCHHS IMPOTPAMMEI MO0 XHMHH,
TEMaTUYECKOe TUTAaHNPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHusi pazpaboTaHa
Ha ocHOoBe @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBaHuu
B Poccwmiickoit ®enepanmm», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS (enepaibHON
oOpa3oBaTenbHON  mporpaMMbl  cpeaHero  obmiero  oopazoBanusa(POIl  COO),
npejcTaBlIeHHbIX B DenepaibHOM TOCYJAapCTBEHHOM OOpa30BaTEbHOM CTaHIapTe
COO, ¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOro mpeamMeTa «XUMH»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaau3yomuXx OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpamMMbl, M OCHOBHBIX MOJOXEeHUA «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha mepuon o 2025 roma» (Pacnopsbkenue
[IpaButenscTBa P® o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npenmera,
peanuzyeMoe B ycIoBUSAX JU((epeHIMPOBAHHOIO, TPOPUIBHOIO 00yUeHUs], IPU3BAHO
o0ecreynTh 00111e00pa30BaTEeIbHYI0 U OOIIEKYJIBTYPHYIO MOJTOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl alalTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAKXKe JJIs IPOJOJIKEHHSI 00YUEeHHs B OpTaHU3aluaX NpodecCHOHaIbHOIO
00pa30BaHUsl, B KOTOPBIX XUMHUS SBJISICTCS] OJHON U3 TPUOPUTETHBIX TUCLUHUIUIMH.

B nporpamme 1o XxuMuM HazHaAYeHHUE MpeaMeTa «XUMUS» MOIy4aeT NOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUH C OCHOBOMoJIararommu nojoxenussmu @I'oc COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJEH, COJIep KaHusl, Pe3yJIbTaTOB OOy4YEeHHs U TPeOOBaHUI
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETEIBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME
BBITNOJIHSEMbIE IPOrPaMMON 110 XUMUU (HYHKIUH:

— MHQOPMALMOHHO-METOMYECKasd,  peaiau3auus  KOTOpoll  oOecreyuBaer
MOJIy4YeHUE TPEJCTAaBICHUS O UENsIX, COACpXKaHuU, OOILIEH CcTpareruu OOy4yeHus,
BOCIIUTAHUSI U Pa3BUTHUSL 00YYAIOLIUXCS CPEACTBAMH MPEAMETA, U3y4YaeMOI'o B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpUBaeT OIpEIeICHUE:
IPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI y4eOHOT0 MaTepuara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJSI M OLEHKM O0Opa3oBaTENbHBIX JIOCTHUXEHUHN
oOy4JaronMxcsi B paMKax MTOrMOBOM aTTecTaluuu B (OopMe €AMHOr0 roCyJapCTBEHHOIO
IK3aMEHa M0 XUMUHU.
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[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE [MPEAMETHOE COJAEpXKaHUE, 00sA3aTesIbHOE
JUTST M3YYCHHSI B paMKax OTICIBHBIX Tpoduiield, mpeaycMaTpuBaeT paclpeaeicHue u
CTPYKTYPUPOBAHHE €ro MO KJIacCaM, OCHOBHBIM COJIEPKATEIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

— JaéT TpUMEpHOE pachpelesieHue y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOIo
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpejyiaraeT MPUMEPHYIO MOCIeA0BaTeIbHOCTh M3YUYEeHHs] y4eOHOTO MaTepuaia
C Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBA3EH;

— JaéT METOJUYECKYI0 MHTEpIpeTaluio Ieledl M 3aJad  U3y4deHHs NpeaMera
Ha Yri1yOJIEHHOM YpOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
oO1ero oOpa3oBaHus, COJEPKATEIBHON XapAKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHUS OCHOBHOHM 00pa30BaTEIbHOM MpOrpaMMbl CPEIHETOo oO0mIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUM OO0YyYalomerocss MO OCBOCHUIO COJACp)KaHUs
peaIMeTa.

I[To BceM Ha3BaHHBIM IMO3WIHSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh ¢ 00YYEHMEM XHMHUHU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHU.
3a npezeiaMu yCTAaHOBJICHHOM MPOrpaMMOM MO XUMHUH 0053aTeNbHOM (MHBapUAHTHOM)
COCTaBJISIIOIICH cojepxKaHusi y4eOHOro mnpeamera «XuUMHUsS» OCTaETCs BO3MOXKHOCTh
BBIOOpAa €ro BapUAaTHUBHOM  COCTABJISIONIEH, KOTOpas JOJDKHA — ONPENesiThCA
B COOTBETCTBHUH C HAMPABIICHUEM KOHKPETHOTO MPOQHUIISI O0yUCHHUS.

B coorBerctBUM ¢  KoHUeNnTyaldbHbiMU  noJoxeHusmu ~ OI'OC  COO
O Ha3HAYCHUU TPEIMETOB 0a30BOr0 U yriayOJEHHOTO YpOBHEH B cHUCTEME
mudpepeHInpoBaHHOTO 00yUeHHS Ha YPOBHE CpelHEro oOIero oOpa3oBaHUs XUMMS
Ha YpOBHE YINIyOJEHHOIO WM3YYEHMs] HANpaBIE€H Ha pean3alui0 NPEeMCTBEHHOCTH
C TOCJICAYIONMUM ATArloM IMOJYYCHHUSI XUMHUYECKOTO0 0Opa30BaHMSA B paMKaxX H3YYCHHS
CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX W XMMHUYECKHUX JUCIUIUIMH B By3aX U
OpraHu3alusIX CpeAaHero mpodeccuoHanbHOrO 00pa3oBaHus. B 9Toi cBA3M M3ydeHUE
npeaMera « XUMUs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA PaCIIUPEHUE U YriiyOJeHue
TEOPETHYECKOW W  TIPAKTUYECKOW  TMOATOTOBKH  OOYYalOIIWXCS,  BBIOpABIIUX
onpenenéHHbpld npoduib 00ydeHUsl, B TOM YHCIE€ C TMEPCHEKTUBOM MOCIEIYIOIETo
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusax MnpodhecCHOHATBHOTO
obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO k mnmaHupyeMbIM
pesyJsibTataMm OCcBOeHUs (perepalibHONM 00pa30BaTEIbHONM MPOTPAMMBI CPETHETO OOIIETro
oOpa3oBaHus W3y4YeHUE MpeaMera « XUMUS» OPUEHTHUPOBAHO TAKXKE HA PEIICHHE 3a/1ay
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOYyYalomuxcsi, Ha (opMUpoBaHHE Yy HUX
OOIIEUHTEIUICKTYaIbHBIX YMEHMM, YMEHHMHA palMoOHAIW3allud Y4eOHOro Tpylda u
0000MIEHHBIX ~ CHOCOOOB  JICITENBHOCTH,  MMEIOIIMX  MEKIUCIUTIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.
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CocTraBnsomuMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO W3yYCHHUS
ABIIAIOTCS yT1yOn€HHBIE KypChl — « Opranuueckas Xumus» u «O01ias 1 HeopraHuyeckast
xumus». [lpu omnpeneneHud MOAXOAOB K OTOOPY M CTPYKTYpPHOW OpraHU3aluu
COJIEp KaHMUsl ATUX KYypCOB B IMpOrpamMMe IO XMMHUHU 32 OCHOBY IMPHUHSATHI MOJIOKCHUS
dI'OC COO o paznuuusix 6a30BOro 1 yriay0aéHHOT0 YPOBHEH U3YUEHUS IIPEIMETA.

OcHoBY cozep:kanusi KypcoB «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckast
XUMUSD» COCTABJISIET COBOKYNMHOCTb MPEIMETHBIX 3HAHUW M YMEHHM, OTHOCSIIUXCS
K 0a30BOMY YPOBHIO U3yUY€HUS MIpeAMETa. DTa CUCTEMA 3HAHUM TIOJIy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (akToioruyeckoro wmarepuana. Tak, Ha yriayOJIEHHOM YpOBHE HW3y4YEHUS
npeaMera odecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUS OO0BbEMA 3HAHHM
O XMMHUYECKUX DJIEMEHTAaX M CBOMCTBaX WX COEJUWHEHUN HA OCHOBE DACIHIMPEHHUS U
yrayOneHus  TNPEeACTaBICHUM O  CTPOCHUM  BEHIECTBA,  XMMHUYECKOM  CBS3U
U 3aKOHOMEPHOCTSIX TIPOTEKaHUSl PEaKIMii, paccMaTpUBAEMbIX C TOYKH 3PECHUS
XUMUYECKOM KHUHETHUKM M TEPMOJUHAMHUKHU. M3yueHue NepHOJUYECKOTO 3aKOHA H
[lepuonuueckoit cUCTEMBbl XHMUYECKHX SJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJACTABICHUSIX O CTPOCHUM aToma. XUMHUYECKas CBS3b
OOBSICHAETCSI C TOYKH 3PEHUS SHEPreTHMUECKUX HM3MEHEHUU mpu e€ o0pa3oBaHUU U
pa3pylIeHUH, a TaK)KEe C TOYKU 3PEHUSI MEXaHU3MOB €€ oOpa3oBaHus. M3ydueHue Tumnon
peakuuii AomnoiHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
MPOIIECCaX M BJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHuyeckoit
XUMUH MPU PACCMOTPEHUH PEAKIIMOHHOM CITIOCOOHOCTH COEUHEHUN yiensieTcss ocoboe
BHUMaHHE BompocaM 00 3JIEKTPOHHBIX A(DPerTax, O B3aUMHOM BIHMSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJEpPKAHUE KYpCOB XUMHUU YriayOIEHHOTO
YPOBHSI M3Y4YEHUs JJIsi KJIAcCOB ompeneia¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakKTep JOMOTHEHUH K 00IIei cCucTeMe IPEAMETHBIX 3HAaHUM ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpeMeThl. Tak, HampuMmep, B COJEpPKaHUM TpeaIMeTa sl KJIacCOB
XUMUKO-(HU3NIeCcKOro podusis 0oJbioe 3HaYeHHE OyayT UMETh 3JIE€MEHThl Y4eOHOTO
MaTtepuaa o oomei xumuu. [lpu u3yuenun npeamera B JaHHOM CIIydae akIeHT OyeT
C/iellaH Ha OOIIHOCTh METOJIOB MO3HAHUA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (U3HUKE: aTOMHO-MOJICKYJISIpHAsi TEOpHUsl (MOJIEKYJsIpHasi Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MAcChl U DPHEPTUH, 3aKOHBI TEPMOJUHAMUKH, DJICKTPOIIH3a, IPEACTABICHUS
O CTPOEHUH BEIIECTB U JPYTOE.

B To e Bpemsi B colepkaHUHM MpeaMeTa sl KIAaCCOB XMMHUKO-OMOIOTUYECKOTO
npoduist OoNbIINN yACTbHBIN Bec Oy/IeT UMETh OpraHuyeckas xumus. B aTom ciayuae
MIPEIOCTABIISETCS BOZMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHS XUMUYECKON
OpraHW3allid KJICTKM KaK OWMOJOTUYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMepy, TaKh€ CTPYKTYpPHBbIC KOMIIOHEHTHI, KaK JUMUJIbI, OCJTKH, YTJICBOJIBI,
HYKJICMHOBBIE KHUCIOTHI W JApyrue. [Ipm SToM 3HaHUS O COCTaBe W CBOWCTBAx
MPEACTaBUTENIC OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIY)KAaT OCHOBOM
JUTSI ©3yYEHUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, TBIXaHUS, TUIIEBAPEHUSI.
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B nmane ¢dopmupoBaHHMs ~OCHOB HAy4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OIbBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM uW3y4yeHue mnpenMera «XUMHUS» Ha yrayOJEHHOM YpOBHE OCHOBAHO
Ha MEXKIIPEAMETHBIX CBS3X C YYEOHBIMU MpEaMETaMH, BXOISIIMMH B COCTaB
npeaMeTHeIx  obmacteit  «EcTecTBeHHO-HayuyHBIE mpeAMeTh», «MaTtemaTnka U
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATYPAY.

[Tpu n3ydyeHnn yueOHOTo nmpeaMera « XuMus» Ha YIITyOJIEHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO M CpeJlHero o0Imiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1aueit
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB HAyKHM XUMHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW JEATEIHHOCTH 4YEJIOBEKa U
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pemenue 3Toit 3a1aun Ha yriayOonéHHOM
YPOBHE U3YUYEHHUS MPEIMETA NPEANOIAracT pean3alnio TAKUX LEJIeH, Kak:

— (QopMupoBaHue  MpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTHU SIBJICHUW IPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUM YCTOWYHMBOTO DPa3BUTHUS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, SHEPreTUYECKOM W IMHUILEBOU
0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
UCTOYHUKOB DJHEPTrud, B OOCCHEUYCHHH PAIMOHAIBHOTO MPUPOIONOIB30BaHMUS,
B (H)OPMUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M IPUPOHOM Cpelie;

— OCBOCHHME CHCTEMbl 3HAHUU, JICKAIIMX B OCHOBE XUMHUYECKOW COCTABIISIIOILICH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUpPA: (PyHIaMEHTAIbHbBIX MOHSATHUM, 3aKOHOB U TCOPU
XUMHH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTBA HA PAa3HBIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEaKIUh, O XUMHYECKOM
PaBHOBECHH, pPacTBOpax M JUCIEPCHBIX CHCTeMax, 00 OOIIMX HAyYHBIX MPUHIIMIIAX
XAMHUYECKOT O ITPOU3BOICTBA;

— ¢opMupoBaHrEe y 00YUYaIOIIUXCS OCO3HAHHOIO MOHWMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHUYECKMX 3HAHUU JUIsi OOBACHEHMs KIIOUEBBIX HACH U Mpoliem
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOAY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIM3a MU OILEHKU C TO3UIMK HKOJOTUUECKON Oe30MacHOCTH
MOCJICACTBUM OBITOBOM M TPOW3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOI BEIIECTB;

— yriyOJeHue TpeACTaBICHUM O HAy4YHBIX METOJaX IMO3HAHUSA, HEOOXOJAUMBIX
JUIs. TIpUOOpeTeHHs YMEHUW OpUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XMMHWYECKUX SIBJICHUN, UMEIOLIMX MECTO B MPUPOJIE, B MPAKTUUECKOU IEATEIBHOCTH U
ITOBCEJHEBHOM KU3HU.

B mnane peanmzanuu nepBooYepeIHbIX BOCIUTATEIBHBIX M PA3BUBAIONTNX (DYHKIIUN
IIEJIOCTHON CHUCTEMBI CPETHETO O0IIero 00pa30BaHus MPY U3YUCHHUH TTPEAMETA « XUMUS)



denepanbHas padouas nporpamma | Xumus. 10-11 kinaccesl (yriyOJI€HHBIA YPOBECHb)

Ha yri1y0JaEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAOT TaKUE IS U 3a/1a4H,
KaK:

— BOCIHTaHHE YOSKIAEHHOCTH B IMO3HABAEMOCTH SIBJICHHHA MPHUPOJBI, YBaXKCHUS
K TpoIlecCy TBOPYECTBA B OO0JIACTH TEOPETHUYCCKMX W IMPHUKIAIHBIX HCCIICIOBAHUIMA
B XUMUH, (POPMUPOBAHNE MUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIIMU K OOYUCHHIO M IIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUCCKUX IIEHHOCTEH;

— pa3BUTHEC TI03HABATCIBHBIX HHTEPECOB, HMHTCIUICKTYAIbHBIX M TBOPYECKHX
crocoOHOCTEeW oOydarommxcs, (GopMUpOBaHHE y HUX CO3HATEIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHHIO M HENPEPHIBHOMY OOpa30BaHHMIO KaK YCIIOBHIO YCICIIHOM
po(heCCHOHATLHOW W OOIIECTBEHHON ACSITEILHOCTH, OTBETCTBCHHOTO OTHOIICHHS
K CBOEMY 37I0POBBIO ¥ TIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (opmupoBaHNEe YMEHUI M HABBIKOB Pa3yMHOTO TIPUPOIOTIOIH30BAHMS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTyphl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
DKOJIOTHYECKOHN eI TCILHOCTH.

OO1ree ynciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMHUU Ha YTITyOJIECHHOM
ypoBue, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezeno), B 11 kmacce — 102 yaca
(3 yaca B HeneliO).
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COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BanenTHple BO3MOYKHOCTH aToMa yIyepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
COEIMHEHUAX. Tumbpl TrUOpHIM3AlMM ATOMHBIX OpOuTanei yriepoaa. MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHOW CBsi3Uu (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN). Turbl
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNCH, G- U T-CBs3u. OnuHapHas, ABOWHAS W TpOHas
cBs3b. CriocoOBl pa3pbiBa CBsi3eld B MOJIEKYJaX OpraHWYeckux BemiecTB. [loHsThe
0 CBOOOJHOM pajiuKaje, Hykjaeoduie u 3neKTpoduie.

Teopust cTpoeHust opranudeckux coeauHeHuil A.M. BytiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coelMHEeHU. MonekysipHble M CTPYKTypHblEe (opmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3MYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTHasd. WM3omepus. Bunabl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHl B MOJEKyIax
OpraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3 (DEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o ¢yHkuroHansHOUM Tpynme. ['omonorus. I'omonorudeckue psasl. Cucremaruueckas
HOMeHKatypa opranndeckux coemuHeHuit (IUPAC) w TpuBHaibHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIIECH.

OcobenHoct W KiIaccu(uKanus OpraHuyYecKux peakuuid. OKHCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHMs BelleCTB U UX NMPeBpalleHuit

O3znakomiieHre ¢ oOpa3liaMy OPraHMYECKHUX BEIIECTB U MaTepUAIaMH Ha MX OCHOBE,
OMBITHl IO TMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB MPU HarpeBaHuU (ILJIABJICHHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKHUX BEILIECTB.

Yriesoaopoasl

Ankanel. ['oMmonormueckuii psj ankaHoB, oOmas GopMyia, HOMEHKIATypa
U U30MEpUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpuIn3aiysl aTOMHBIX OpOuTajeil yriepoma, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAaHOB.

XUMHUYECKUE CBOMCTBA aJIKaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3alllH,
JETUAPUPOBAHUS, ITUKIM3AIUHA, IHPOJIN3a, KPEKWHTa, TopeHus. I[Ipedcmasnenue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYEeHHs ¥ IPUMEHEHNE aTKAaHOB.

1
Kypcusom B 1aHHOM TEKCTE BBIJCIICHBI 3JIEMEHTBI COJCpKaHMsI Y4eOHOro mMarepuasa, KOTOpble M3yd4aroTcs
B 03HAKOMHTEILHOM TUTaHE M HE BKJIFOYAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTatoB ocBoeHus OOIT COO.
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Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa W uzomepus. OcoOeHHOCTU
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IHMKJIOMPOMNAH, MUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEKCaH) NMKI0aNkaHoB. CrnocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAaHOB.

Anxenpl. ['oMoylormuecKuil psii  alKkeHoB, oOmmIas ¢opMmyna, HOMEHKJIATypa.
NIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKCHOB, SP°-THOPHIH3ALIAS
aTOMHBIX OopOuTalie yriepoaa, o- U m-cBsi3u. CTPyKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepus. Ou3nuecKkue CBOMCTBAa AJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucnenus. [lpeocmagnenue o mexanuzme peakyuu 31eKmpoPuibHo20 NPUcoeOUHeHuUsl.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakIMu Ha JBOHHYIO CBsI3b. CHOCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxanuensl. Krnaccuukanus ankaaueHoOB (CONPSHKEHHBIE, W30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHS W XHUMHUYECKUX CBOWCTB
conpspk€HHBIX nueHoB, 1,2- u 14-nmpucoenunenue. Ilomumepusanus conmpsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMosornyeckuil psj aikuHOB, oOmas ¢opMysa, HOMEHKJIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anusi aToMHbIX opoOutaneil yriaepoga. Pdusznueckue CBOICTBA aJKUHOB.
XYWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, TUMEPU3alUU W TpPUMEpHU3AILIH,
okucieHus. KucioTHele CBOMCTBAa AJIKMHOB, MMEKOIIMX KOHIIEBYKO TPOMHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TpoWHYIO cBs3b. CrocoObl MOMY4YEHUs] U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30Ma. [lpasuno apomamuunocmu, npumepvl apoMamudeckux cOeOUHeHUl.
®dusnyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBA O€H30Ja W €ro rOMOJIOTOB:
peakuuM 3aMelleHrs B OEH30JbHOM KOJIbLIE M YIIEBOAOPOJHOM pajuKale, peaklnu
IPUCOEIMHEHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivrHoco 3amewjenus. llpencrapienre 06 OpUEHTUPYIOUIEM IEUCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha MpPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOrPYMIbI, aTOMOB TaJOr€HOB.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOJOPOOB.

[Tpuponusiii ra3. [lonmytHeie HedTsHBIE Ta3el. HedTh M €€ mpoucxoxkieHue.
Kamennsiii yroap M mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHUYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[TpoykThl nepepabOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuu
3aMEIleHUs] TaJoreHa Ha TUJPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYNNY .
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I[CﬁCTBI’IC Ha TaJOrcHIpou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa IIIéJIO‘H/I.
B3aHMOHCﬁCTBHC JUTraJIOrCHaJIKaHOB C Maramcm n OHMHKOM. Tonsmue
0 MmMemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleHuii

N3ydenne Gpu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peaxiuil yriaeBo0poA0B Pa3IMUHBIX KIaccoB (oOeciBeunBanne OPOMHOM UM HOJAHOMN
BOJIBI, pacTBOpa TIepMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTHIeHA C aMMHAYHBIM
pactBopoM okcujsia cepedbpa(l)), kauecTBeHHOE OOHApy)XEHHE YIJIepoJia M BOJOPOJIa
B OpPraHWYECKUX BEIIECTBAX, IMOJYYCHHE OTWICHA W W3yYE€HHWE €ro CBOWCTB,
o3HaKoMJIeHuE ¢ kKosutekiusaMu «HedTe» u «Yroiby, ¢ oOpa3iiaMu 1aacTMacc, KayuykoB
U PpE3UHbI, MOJEITUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJIOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOIOB.

Kucsopoacoaep:kammue opranudeckKue coeIuHeHus!

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOCHUE MOJIEKYI (Ha IpUMEpPEe METaHoJIa U
staHosa). ['omonormueckuit psa, oOmas ¢opMmyna, H30MepUs, HOMEHKJIATypa
u kinaccuduxanua. Du3nUecKUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHeie CBSI3M MEXIYy MOJIEKYJaMH CHOUPTOB. XHMHUYECKHE CBOMCTBA: pEaKIUU
3aMElIeHUs, AETHApATallii, OKHCICHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU H
HEOPTaHUYECKUMH KuciIoTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue H3TaHOJa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl TOJY4YEHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »¢dupsl, HOMeHKmaTypa W wu30oMepusa. OcoOeHHOCTH  (U3UUISCKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U TIuliepuH. Du3nueckue u XuMUYeCKUe
CBOMCTBA:  peaklUMM  3aMCIICHUS, B3aUMOACHCTBHE C  OpPraHUYECKUMHU U
HEOPraHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs pEaklhsi Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmasnenue o mexanusme peaxyuii HYyK1eo@uibHo2o 3ameujenus. JlencTBue
Ha opranu3M 4esioBeka. CriocoObI MOy4eHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIIBI U O€H30JIbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha QeHos. TokcuuHOCTh (eHona. CrocoObl MOTy4YeHUs |
npumeHeHue ¢penona. GeHonpopManbaeruiHas cMoa.

KapOoHmnbHbIE COCTUHEHUS — aNbACTHUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMOJIOTHUECKHE PSAbl alNbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMepuss 1 HOMEHKJIaTypa. dusznueckue CBOMCTBA albJACTHI0OB U KETOHOB.
XWUMUYECKHE CBOMCTBA QJbJECTUJIOB U  KETOHOB: PEAKIUU MNPUCOCAUHEHUS.
llpeocmasnenue o mexanuzme peakyuii HyKneo@uibHo2o npucoeourenusi. OKHUCIEHUE
aNbJICTUIOB, KA4YeCTBEHHBbIC peakiuu Ha anpierugapl. CrmocoObl TONydYeHHs U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.
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OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HoMmMeHkiatypa. dusmdeckue CBOWCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCJIOT. BomopoaHbie CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi STepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOJIHOTO  paguKaa.
Oco0eHHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIIMX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHONEeH08dss KUCHOThl. CocoObl MOMyYeHUs] U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, odmas ¢opMmyna, H30MEpUs U
HOMEHKNaTypa. U3N4ecKre 1 XMMUYECKUE CBOKMCTBA: THAPOJIN3 B KMCIIOW U IIEITOYHOU
cpene.

Kupsl. Crtpoenue, (u3mueckre U XUMHUYECKHE CBOMCTBA >KUPOB: THUIPOJIH3
B KUCIION U 1eno4Hou cpene. OCOOCHHOCTH CBOWMCTB KHUPOB, COAECPKAIMIMX OCTATKU
HEIPENENIbHBIX JKUPHBIX KACIIOT. JKHUpBI B IpUpoIE.

MpbU1a Kak COJHM BBICIINX KapOOHOBBIX KHUCIIOT, MX Molollee neicTeue. [lonamue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepucTuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
U ToyMcaxapuiabl). MoHocaxapuIpl: TIOK03a, (PYyKTO3a, earakmosa, pubosd,
oesokcupuboza. DuznvecKkue CBOWCTBA M HaXoxAeHHUE B mnpupone. DoTocHHTES.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HaA npumepe MOJIEeK) bl
enoKo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHUE CBOMICTBA
[JIFOKO3Bl: PEAKLMM C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CIHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKko3bl, €€ 3HaU€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTO3a W .Jakmo3a. BoccTaHaBiauBaromue H
HEBOCCTaHaBIIMBaloILMe aucaxapubl. [ 'uaponns aucaxapunos. HaxoxaeHue B mpupoe
u npumenenue. [lonucaxapuapl: Kpaxmajna, IJHKOTeH U uemwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIIMKOTe€Ha U LEeJUTH0J103bl. PU3HYEeCKrEe CBOMCTBA KpaxMalia u
LEJUTI0JIO3bl. XMMUYECKHE CBOWCTBA Kpaxmalja: TUAPOJU3, KaueCTBEHHAs peaKlHs
C uoaoM. XHMHYECKHME CBOMCTBA MLEJUIIOJO03bl: THAPOJIN3, TOJydeHHe 3(PUpPOB
11eJUTr010361. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4Y€eHHs BelleCTB M UX NpeBpalleHn il

PacTBOpUMOCTB pa3iuyHbIX COUPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B albJETU] Ha pPACKaJEHHOM MEIHOM MPOBOJIOKE,
OKHCIIEHHE JTUJIOBOTO CIHPTA JAUXPOMATOM Kajaus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE pEaKIMU Ha albJIeruibl (C THUAPOKCUIAOM
muammuncepeopa(l) u rugpoxkcumpom meau(Il)), peakius raumepuHa ¢ THAPOKCHIIOM
menu(Il), xumuueckue CBOKCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICUCTBUE
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pacTBopa IOKO3bl ¢ rujpokcugoM menu(ll), BzaumopeiicTBue Kpaxmanaa ¢ HOAOM,
pelIeHre SKCIePUMEHTANbHBIX 337a4 1Mo TeMaM «CnupTbl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A30TCoepxale OPraHnyecKne coeTMHeHUs

AMHHBI — OpraHuyYecKkue Mpou3BOJHbIE amMmuaka. Kiaccudukanus aMuHOB:
anudaTUIecKue U apoMaTUYECKUe; MEepBUYHBIC, BTOPUUHBbIC U TpeThuuHble. CTpoeHue
MOJIEKYJ, obOmias Qopmyna, H30MepHs, HOMEHKIAaTypa W (U3UYECKHe CBOMCTBA.
XUMHUECKOE CBOMCTBA aln(aTHuecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMOJICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. CONK alKUIaMMOHMUS.

AHUIUH — TpeACTaBUTENIb aMUHOB apoMaruuyeckoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsHUE Tpynn aToMOB B MoJieKyJie aHWwiHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHunuHa. KauecTBeHHble peakuud Ha aHWwIMH. CrnocoObl MONMy4YeHUs U
npuMeHeHue anudaTuiaeckux aMuHoB. [lomydeHue aHwiMHa U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMmenknatypa u um3omepus. OTAelbHBIE MPEACTABUTENHN O~
AMUHOKUCJIOT: TJIMLWH, alaHuH, QeHUNaNaHuH, Cepun, e1ymamuHo8as KUCi0ma, JTU3UH,
yucmeun. Onmuyeckasn uzomepusi amunoxuciom: D- u L-amunokuciomol. Dusnyeckue
CBOMCTBA aMWHOKHCIOT. XHWMHUYECKHE CBOMCTBA AMHHOKHCIOT Kak amM(pOTEepHBIX
OpraHUYECKUX COCAMHEHUH, peakius MOJMKOHACHCAINH, O0pa30BaHHE TMENTUIHON
cBs3U. buosornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoaHbie noauMepsl. [lepBuyHas, BTopuyHasi U TPETUYHAS CTPYKTYypa
OenkoB. XWMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JCHATypallus, KadyeCTBEHHBIC
peakiuu Ha OeJIKU.

lonsmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossvie u nypunogvie ocnoganus. Hykneunosvie Kuciomol: cocmas, cmpoeHue
u buonocuueckas poo.

JKCcNepUMEeHTAIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTANBHBIX 3a/1a4 M0 TeMaM «A30TcoJepKallne
OpraHUuYeCcKue COeIUHEHUs» U «Pacrio3HaBaHWe OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIDHBIE COCAUHEHMS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB ITOJIMMEPU3ALINH, CPEIHASI MOJIEKYIISIpHAs Macca.
OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJMMEpU3alus U
NOJIMKOHACHcauus1. [lpedcmaenenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CE8OUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIEH,
NOJINBUHWIXJIOPU, MOJIACTUPOI, NOJINMETUIIMETAKPUJIAT, MOJIMKapOOHATHI,
noJIMATUIICHTEpePTaNarT). Y TUIM3alus U nepepadoTKa MiIacTHKa.

DOnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30MPEHOBBIN) U culuKOHbI. Pe3nHa.
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Bonokna: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvbHoco HazHaveHus (me@uoH, Keeuap, 1eKMponposoosujue
noaumepwbl, buopasiazaemvle NOJUMEPHL).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49yKOB, PpCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue MmiIacTMacc v
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoneKyIsspHOil (hOpMYyIIbl OPraHUYECKOTO COSTUHEHUS TT0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIAX B €T0 COCTaB, HAXOXKJICHHE MOJICKYJIIPHON (OPMYIIBI
OpPraHUYECKOT0 COEIUHEHUs Mo Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHUYECTBY
BemecTBa (Macce, OOBEMY) TMPOAYKTOB PEAKIUM W/WIM  HMCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIbI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYUYCHHS, OTIPEICIICHUE JOJIN BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeaMeTHble CBA3M

Peasmmzannst MeXIpeOMETHBIX CBSA3€H NPU H3YYEHUH OPraHUYECKOW XUMUU
B 10 Ky1acce oCymIeCTBISETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHUM, PUHATHIX B OTACJIBHBIX NPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4yHbIM (akT, rumoTesa,
TEOpus, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJeHUEe, HW3MEpPEHUe,
HKCIIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YPOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3NUYECKUE
BEJIMYMHBI, €JUHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepOTPO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(boTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, JKUPbI, HYKJIEUHOBBIE KUCJIOThI, (PEPMEHTHI.

['eorpadusi: nmose3Hple HCKONaeMble, TOILUIHBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IMUTAHUS, MOIOIIHUE
CpEIICTBA, MaT€pUabl U3 NCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
o0pa30BaHUs BBIICJEHBI CIEAYIONUME COCTABISIONIME: OCO3HAHHE OOYYarOIIMMUCS
POCCHIMCKOW  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOATENLHOCTH U CaMOOTPEJCJICHUIO; HaJIUYMe MOTHBAIMU K OOY4YEHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00I1IECTBE
MpaBUJIaMH W HOPMAaMH T[OBEACHHUS; HAIWYWE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD >KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  ONbITA [O3HABATEJILHOM M  MPAKTUYECKOW  JAESATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peaau3aliu 00pa3oBaTEIbHON EITeIbHOCTH.

JInvyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
cOpPMHPOBAHHOCTh  OIbITAa [MO3HABATEIIbBHOW M  MPAKTUYECKOW  JIeITeIbHOCTH
0Oy4JaronMxcs B MPOLECCE peATTM3ALMKN 00pa30BaTENbHON JEATEIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS OOYYAIONMMKCS CBOMX KOHCTUTYIHOHHBIX IIPaB MU OOS3aHHOCTEH,
YBKCHUS K 3aKOHY U IIPABOIIOPSIKY;

IPEICTABICHHS O COLMAIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATCIHHOCTH NMPH CO3MaHUU YUIeOHBIX
IPOCKTOB, PEIICHWH YYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3E PA3IUYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAay4yHOMY  HAaCIEIUIO
OTE€UYCCTBECHHOMN XUMUH;

yBaXEHUSI K TMPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
IIPUJIOKEHUS XUMUH, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJbTaT JUINTEIIbHBIX
HAOJIOCHUH, KPOMOTJIMBBIX H3KCHEPUMEHTAIBHBIX IOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpMAIUKU O MEPEAOBBIX TOCTHHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTH OIICHMBAThb CHUTyalluW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
W IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMEI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHHUC U ITOCTYIIKHU CBOUX TOBapI/IHleﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIGI[CTBI/If/’I ITOCTYIIKOB;

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NUECKOMY U IICUXHYECKOMY
3JI0POBBIO;

coONMoficHUs TpaBuUi  Oe30macHOro oOpalleHHus C BeEIleCTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIHBHOCTH;

MOHUMAaHHMS 1IEHHOCTHU MPaBWUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOT'O 0€30MacHOI0
MOBEJICHUS B CUTYAIUSX, YIPOXKAIOIIUX 370POBBIO 1 KU3HU JTFOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYEK (yHmoTpeOeHUs
QJIKOT'0JIs, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBEHHO TMOJIC3HOM, TBOPYECKON M IPYTUX BUIAX JICATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PCIICHUM MPAKTHYECKUX 3aad COIHAIbHOU
HaMpaBJIEHHOCTH (B paMKaX CBOEIO Kjacca, IIKOJIbI);

HHTEpeca K MPAKTHYCCKOMY U3YUEHHUIO TPOGECCHiA Pa3InIHOIO PO/Ia, B TOM YHUCIIE
Ha OCHOBE MIPUMCHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHUS K TPYY, JIIOIAM TPYy/a M Pe3yIbTaTaM TPYI0BOM JAEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIbHOM TPACKTOPHUH 00pa30BaHus,
Oynmymieii mpodeccuu M peaaM3alMyi COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHH, HHTEPECOB U TMOTPEOHOCTEH
00I11eCTBA;

6) IKOJIOrH4eCcKOro BOCIIMTAHMA:

AKOJIOTMYECKU  II€JIECOO00Pa3HOr0 OTHOIICHUS K TIPUPOJIE KaK HCTOYHUKY
CYIIECCTBOBAHMS KHU3HU HA 3€MIIE;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa OKOJOTHYECKHUX IpoOJjieM, BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMATBHOU CPEIbL;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JIOCTHIKCHMM XUMHUHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpelne, yMEHHUS TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJIOTHYECKUE IOCICACTBUS
MPEANTPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, JSKOJOTMYECKON KYJIbTYPHI,
ONBITAa JEATEIBHOCTH JIKOJOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOM M COIMAIIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

MUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU H
OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeM(DUKN XUMHAH KaK HAyKd, OCO3HAHUS €€ posid B (HOPMUPOBAHUH
paIMOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IEJIOCTHOTO  TPECTABICHUS
00 OKpYy’KaroIeM MHUpE Kak O €AMHCTBE MPUPOILI M YEIOBEKA, B TTO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHNH MPoOJIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS,

yOexKIEHHOCTH B 0CO00M 3HAUMMOCTH XMUMHUU JIJIsI COBPEMEHHOM IIMBHIITN3AIIAN: B €€
TYMAaHUCTHYECKOW HANPABICHHOCTH M BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepUATbHOU KYJbTYpPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MTUIIIEBON M SKOJIOTHYECKO 0€3011acCHOCTH,
B Pa3BUTHH MEAWIIMHBI, OOCCTICUCHUM YCJIOBHM YCIICITHOTO TPyJa M IKOJOTHYCCKU
KOM(OPTHOM >KU3HU KaXKOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHMS JUISI aHAIM3a U OOBSICHEHUS SIBJICHHM OKPYXKAIOIIEro MUPA U TPOUCXOSIINUX
B HEM HM3MEHEHWH, YMEHHS JellaTh 0OOCHOBAHHBIC 3aKJIFOUYCHHS HAa OCHOBE HAYYHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYyYEHHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO0, UCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHWW 1O XMMHHU B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iau4HbIX cdepax mpodeccuoHaTIbHON
e TeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIE PE3YJIBTATBl OCBOCHMSI MPOTPaMMBlI IO XUMUU Ha YPOBHE
CpeaHero oo11ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI (dbopmHpoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TMOHATHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PHUKY METOJIOB MIO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, JHEPTrus, SIBICHUE, MPOLECC, CUCTEMA,
HAy4YHBIH (paKkT, IPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEOBAHHE,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisTUBHbIE), o0OecreunBaomnme GopMupoBaHue (PyHKIMOHATIBHON TPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIIMHA 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCaJbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COIMAIbHOM MPAKTHUKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeiicTBHA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATh LEIU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTD PE3YJIbTAThI JCSITEILHOCTH C TOCTABICHHBIMU LESIMU;

MCII0JIb30BaTh MPU OCBOECHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIICHUS: BBIICIISITh
XapaKTepHbIE MPU3HAKU TOHATHUN W YCTaHABJIMBATH WX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHS sl OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUH;

BBIOMpPATh OCHOBAHUSI M KPUTEPUM IJI KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PaCCyXICHUS! (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH UM IPOTHUBOPEUYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
dhopMyIIMpPOBaTh BHIBOJIBI M 3aKTFOUCHUS,

NPUMEHATh B IMPOLECCE IMO3HAHHUS HCHOJIB3YEMbIE B XWUMHUHM CHMBOJWYECKHE
(3HAaKOBBIE) MOJIECIIH, TPEOOPA30OBLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) SIeMeHTa, XuMuueckas (opMmylsia, ypaBHEHHE XUMUUYECKOM peakiud —
IIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIBHBIE MPEACTABICHUS [JI1 BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3Yy4aEMbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYKIECHHUM;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJTAHUPOBAHUS U MPOBEACHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHsI HAOJIOaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMyIUpOBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEILHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTABISThH
000CHOBaHHBIN OTYET O TIPOJIETaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33714, MPUMEHEHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora ¢ undpopmanueii:
OPUEHTUPOBATLCA B PA3IMYHBIX MCTOUYHMKAX WH(OpManuu (Hay4dHO-MOMyJspHAas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypchl HTepHETA),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HEOOXOIUMOM JIJIsl BBIITOJIHEHUS YUEOHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpopMalue: TpUMEHATh MEXIpeIMeTHbIE ((PU3NUECKUE U MAaTEMAaTUUECKHE) 3HAKU U
CHUMBOJIBI, (hOpMyIIbI, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISJHOCTH.

KoMMmyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBHS:

3aJ1aBaTh BONIPOCHI II0 CYIIECTBY OOCYXKJaeMOH TeMbl B XOAC Juajora
W/WIM  JUCKYCCUHU, BBICKAa3bIBaTh HWICH, (HOPMYJIUPOBATh CBOH  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMed pe3yJbTaTOB IMO3HABATEIIBHONH JCATCIILHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHCHHUH
XUMHYECKOTO OSKCICPHUMEHTa, IPAKTUYCCKOH padOThl IO HMCCICIOBAHUIO CBOMCTB
U3yYaeMbIX BEIIECTB, pealM3ali Y4eOHOTO MpoeKTa, W (OPMYIHpPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHUIA ITyTEM COTJIAaCOBAHMS ITO3UIUH B XOJIE
oOcyxeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSITENIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh NPEIaraeMblii alTOPUTM JA€UCTBUN IIPU BHIMOJIHEHUN
y4eOHBIX U HCCIEOBATENIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGEeKTHBHBIA CHOCOO
UX pemieHus ¢ y4€TOM TMOJNyuYeHHs HOBBIX 3HAHMH O BEIIECTBAX U XUMHUYECKHX
peaxuusx;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIbHOCTH HAa OCHOBE CaMoOaHallu3a
U CaMOOLICHKH.

[IpenmeTHbIC PE3yIIbTaThI OCBOCHUS IPOTPaMMBI o XUMHH
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUS BKIIOYAIOT
cnenuduueckue A ydeOHOro mpenMera «XUMHS» HaydHbIe 3HAHUS, YMEHUS H
CHIOCOOBI ACHCTBHIA MO OCBOCHHIO, HHTEPIPETAIIMU U MPEOOPa30BaHUIO 3HAHMIA, BHIIBI
JESTEIIbHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUHM B Pa3IUYHBIX
yU4EOHBIX CUTyallMsIX, a TaKKe€ B pEAIbHBIX J>KU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX
c xumuen. B mporpamme mo XuMuM npeaMETHbIE Pe3yIbTaThl MPEICTaBICHBI 110 rojlaM
U3YyYEHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJM B OOECIECUEHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (D OPMUPOBAHUM MUPOBO33PEHHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE IKOJIOTUUECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3/IOPOBBIO ¥ IPUPOTHON CPEJIC;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAasl BKJIKOYAET: OCHOBOIIOJIATAIOIIINE
TOHSATHUS — XUMHUYECKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMa, TMOpUIHU3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb
OKHUCJICHUSI, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIM 00BEM, YTIIEpOAHBIH
CKelleT, (PyHKIMOHAJIbHAS TPYIINa, pajaukan, CTPYKTypHble (Gopmyssl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUsl  CTPYKTypHass W  NIPOCTpPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), HW30MEPbl, TOMOJIOTUYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKUE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs PHEPTUU NMPU XUMHUECKUX PEAKIIMSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
A3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAILME B OCHOBE TOHUMAHHMSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XWMHYECKUX
peakiui, TePMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMUS,
O B3aMMHOM BIIUSSHUM aTOMOB M TPYNIl aTOMOB B MoJeKyJaxX (MHAYKTHUBHBIN U
Me3oMmepHbii 3 dexThl, opuentantel [ uw Il poma); dakTomoruueckue CBeaCHUS
O CBOMCTBaxX, COCTaBe, IMOJYYCHUHM U O€30IaCHOM MCIOJIb30BAHUM BaKHEHIIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH YeJOBEKa, OOIIMX
HAay4YHBIX TMPUHIIMIAX XUMHUYECKOrO TMPOMU3BOJICTBA (HA TpUMEpe MPOU3BOJICTBA
MeTaHoJIa, epepaboTku HEPTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISTH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaThb MX  B3aUMOCBS3b, MCIOJB30BaTh  COOTBETCTBYIOIIME  TOHSTHUS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

UCIIOJB30BaTh XHUMHUYECKYIO CHMBOJMKY [UJII COCTAaBJIEHUS MOJEKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3THX peaKkIHil, peakuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaILEHHBIX HOHHBIX YPABHEHHU;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJI OPraHMYECKHX BEHIECTB I HILTIOCTPALIMU
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTABY U CTPOEHHUIO K OMNpeNeIEHHOMY KIaccy/Tpyrmie
COCJIMHEHUN, Oagamb UM Ha3BaHUs 1Mo cuctematudyeckoil HomeHknatype (IUPAC) u
npueoOums TPUBHAJIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYyOJd, TJUUEPUH, OTWICHIJUKOIb, (EHOJI,
dbopManbaerua, ameraabAeTHA, AaleTOH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAsl, OJIEMHOBAs, NAJIbMUTHHOBAs KHCIJIOTHI, IJIMIWH, AJIAHWH, MaJIbTO34,
bpyKTO3a, aHWJIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U JIpYTHUE);

c(OPMUPOBAHHOCTh YMEHHMSI ONPEIEIATh BUJ XUMHUUECKON CBSI3U B OPraHUYECKHX
COEJIMHEHUAX (KOBaJEHTHAsl U MOHHAsS CBSI3b, G- U T-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OOPMUPOBAHHOCTh yYMEHUSI MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
opranndeckux BemecTB A.M. byrtnepoBa misi OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKAJIWCHOB, AJKWHOB, apOMATHYECKHUX
yIJIE€BOJIOPOAOB, CHHPTOB, ajbJAECTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBHIX U
CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUH W aAMHUHOB, AMHUHOKHCIIOT, OEIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapPHUAOB), WLIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIy HUMHU  YPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX peaxkuun
C MCTOJB30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT KPAaTHOCTH U
THUIIa KOBAJEHTHOU CBSI3H (O- M TT-CBSI3M), B3AMMHOI'O BJIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB
B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbs (He(Th, IPUPOJHBIN Ta3, Yrojb), CIOCOOBI €ro nepepaboTKh U MPAKTHUECKOE
PUMEHEHUE POIYKTOB MEPEepadOTKH;

c(OpMHUPOBAHHOCTH BJIAJCHHS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHbBIX METOAAaX
MO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (pEeaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(OPMUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE OIEPALMH MBICIUTEIbHON
JESTEJIbHOCTH — aHaJllu3 W CHUHTE3, CpaBHEHHE, 0000IleHue, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3C€H — JUIsl U3YyYEHUS CBOMCTB BEILECTB U
XAMHUYECKUX PEaKI1i;

c(OPMUPOBAHHOCTh YMEHHII: BBISIBISTH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C MOHATHUSIMH U MPEACTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUHBIX MTPEIMETOB sl OoJiee
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OCO3HAaHHOI'0 TMOHHMMAaHUs CYHIHOCTM MATEpUAIIBHOTO €IUHCTBA MHPA, HCHOJIb30BATh
CUCTEMHBIE 3HaHUS MO OPraHUYECKOM XMMHUH JJisi OOBSCHEHUS U TMPOTHOZUPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHl MO XUMHUYECKUM (popMyliaMm U
YPaBHEHUSIM XMMHUYECKUX PEAKIMI ¢ MCIOJIb30BaHUMEM (DM3MYECKUX BEJIIMYUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOMINX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PACUEThI MO HAXOXKIECHUIO XUMHUYECKOW (hOpMYJIbl BEUIECTBA MO M3BECTHBIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3o00pa3HbIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH
C MO3HIMI IKOJOTMYECKON 0€30MaCHOCTU MOCIEACTBUS OBITOBOM U MIPOU3BOICTBEHHOU
NESATEIbHOCTH 4YEeJOBEeKa, CBA3AHHOM ¢ rmepepaboOTKOM BEIECTB, HCIOJIb30BATh
NOJIyYCHHbIE 3HAHUS JJI1 MPUHATUS TPAMOTHBIX PEHICHWH MpoOjieM B CUTyalusXx,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBATh U  IMPOBOJUTH
XUMHUYECKUN IKCMEPUMEHT (MOyYEeHUE U M3YYEHHE CBOMCTB OPraHMYECKUX BEILECTB,
KAUECTBEHHBIC PEAKLUN YTIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad MO paClO3HABAHHIO
OpPraHUYeCKUX BEIIECTB) C COONIOJICHUEM TIpaBWJI O€30MacHOTO  OOpalieHus
C BEILLECTBAMU U JJaOOPATOPHBIM 000pyI0BaHUEM, POPMYIUPOBATH 1I€JIb UCCIIEIOBAHMS,
NPEACTABIATh B Pa3IMyHON (opme pe3ynbTarbl 3KCHEPUMEHTA, aHAIU3UPOBATh U
OLICHMBATh UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa 3KOJIOTMYECKH LEIecCOO0pa3HOro TMOBEAEHUsT B OBITY
U TPYIOBOHM JAESATENBHOCTH B ILEJSIX COXPAHEHHSI CBOETO 3/I0POBbS, OKpYXKarollen
IIPUPOIJHOM CPElbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKHBBIE OPTraHHU3MBI
OTPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH nokazarens [1K;

aHAJIM3UPOBATh  11€JIECOOOPAa3HOCTh  NPUMEHEHUSI OpPraHUYECKUX  BEIIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUMN:  OCYIIECTBISTh  LEJICHAIIPABICHHBIM  TOUCK
XUMUYECKONM HH(OpMalMU B pa3IMYHBIX MCTOYHMKAX (Hay4yHas U y4yeOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoll uMHpopMauuu, MHTEpHET W Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIUIO, nepepabamviéams €€ WU UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1auei.

21



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padouas nporpamma | Xumusi. 10-11 kimaccesl (yriyOJI€HHBIA YPOBEHB)

10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIINXCs
y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH

1.1

[Ipenmer oprannueckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

8

[IpenmMer u 3HaUE€HHE OPTraHUYECKOM
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COCTUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

OCHOBHO€ U BO30YX/I€HHOE COCTOSIHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCTUHEHUSAX. TUIIBI
rUOpUIU3AIMK aTOMa yTiepoa.
MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKkIenTopHbIN). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, ABOMHAS U TPOMHAs CBS3b.
CniocoObl pa3pbiBa CBsI3el B MOJIEKYJIax
opranuueckux Bemiects. [lonstue

0 CBOOOJIHOM pajauKae, HyKjaeopuie u
anexTpodue.

Teopus cTpOeHUST OPraHUYECKUX

PackpsiBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OITMCAHUU COCTaBA U CTPOECHUS
BEIIECTB, JUISI OOBSICHCHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTH CBOMCTB BELIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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coenunennii A.M. bytnepoBa u ee
COBPEMEHHOE PA3BUTHUE — CTPYKTypHas
TE€OPHUsI OPTaHUYECKUX COCTUHECHUM.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTraHUYECKUX COCANHECHUN.
MonekynsipHbIE U CTPYKTYpHbIE
dbopmyibl. CTpyKTypHBIE (HOPMYIIBI
pPa3JIMYHBIX BUJIOB: pa3BEpHYTAas,
COKpAILICHHAs1, CKEJIETHAs.

N3omepus. Buael uzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAS.
OnekTpoHHBIE A (DEKTHI B MOJIEKYIax
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[Ipencrapnenue o kinaccudukau
oprannyeckux BeuecTs. [lonsTue

o (byHKIIMOHATIBHOM rpyrme. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMaTtnueckas U TPUBHAIbHBIC
Ha3BaHUS).

OcobeHHOCTH U KaccuduKanus
OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBHUTEILHBIC PEAKIIUU

B OPTaHUYECKON XUMHUH.
JKCIePUMEHTAIbHbIE METO/AbI
HU3y4eHHUs BELIeCTB M UX NPeBPAILCHHIA:

CBsI3U (OJIMHAPHBIC, KPaTHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpPraHUYECKON XUMHUU B PEIICHUN
po0JIeM HKOJIOTUUECKOM, MUILIEBOM
0€30MMacHOCTH, B Pa3BUTHHU
MEUITMHBI, CO3/ITaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
PaIrmoOHAIBHOTO
IPUPOIOTIOIH30BaAHNS,
MOJATBEPKIATh €€ CBSI3b C APYTUMU
HayKaMHU.

HUcnonp3oBaTh MOAEIN
OpraHUYECKUX BEIIECTB

JUTSI WJUTFOCTPAITUN MX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS.
HabmtonaTh u onuckeiBaTh
JIEMOHCTPAIMOHHBIE OTIBITHI,
IIPOBOJIUTH U OIHCHIBATH
1a060paTOPHBIE OMBITHI
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e JleMOHCTpaIIUK:

— O3HAKOMIJICHHUE C 00OpasiaMu
OpPTraHUYECKHUX BEIIECTB U MaTEepHAIAMH
Ha UX OCHOBE;

— OIIBITHI IO MPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB IMPU HArPEBAHUH
(raBneHue, oOyTrJIuBaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJICIUPOBAHUE MOJICKYJI
OpraHUYEeCKUX BEIICCTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
aJIKaHbI, IUKJIOATKAHBI

AusikaHbl. 'oMoJIOTHYECKUM PAJT aJTIKAaHOB,
ob1ast hpopmysia, HOMEHKJIATypa U
U30MepHsi. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKaHOB, Spg-rn6png:[n3auml aTOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOMCTBA ATKAHOB: PEAKIIUU
3aMelIeHus], U30MEpHU3alliH,
JNETUAPUPOBAHUS, LIMKIU3AINH,
NUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B mpupojie. CriocoObl
MOJTYYEHHUS U MPUMEHEHUE aJIKaHOB.

Bragets n3yqaeMbIMu XUMHUYECKUMH
MOHSATHUSIMU.

BrIgBisITh XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIINBATH MX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHE MTOHITHSI

P ONTUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUNA OPTaHUYECKUX
COEIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM ) (hOopMYyJT YTIIEBOAOPOIOB.
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Huxnoankauel. O6mias Gopmyna,
HOMEHKJIATypa U U30MEPHSI.
OcoOEHHOCTH CTPOCHUS U XUMUUYECKUX
CBOMCTB MaJibIX (IIMKJIONPOTIaH,
[IUKJIOO0YTaH) ¥ OOBIYHBIX (IIUKJIOTICHTAH,
[UKJIOTeKCaH) HUKI0anKkaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbubie
YTJIEBOAOPOIBIL:
AJIKEHBI, AJIKaJUEHBI,
AJIKUHBI

14

AJikeHbI. [ OMOJIOTHYECKU PAJT aTTKEHOB,
obmmast opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJTKEHOB,
sz-m6pnzu/13au1/m ATOMHBIX opOuTaIeit
yIiiepojia, 6- U m-CBA3U. CTPYKTypHas U
reoMerpuueckas (yuc-mpamnc-) K30Mepusi.
du3nYeCcKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPU3AIIMU U OKUCJICHHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INeKMPOPUILHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHBIE
peakiMu Ha JBOMHYIO CBS3b.

CnocoObI MoJTydeHus! ¥ MPUMEHEHUE
AJIKCHOB.

Ankanauensl. Knaccudukanms
AJIKaJJMEHOB (CONPSIKEHHBIE,

VYcraHaBIMBaTh MPUHAJIEKHOCTh
BEIIECTB K ONPEIeICHHOMY KJIacCy
yTIEBOAOPO/IOB 10 COCTaBY U
CTPOEHHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OTJIETBHBIX MPEACTABUTENEH
YTIEBOAOPOIOB.

Onpenenars BUABI XUMUYECKOU
CBSA3U B MOJIEKYJIAX YTJIEBOJAOPOJIOB
(KoBaJIeHTHAsI HEMOJSIpHAs U
NOJIIpHAsA, G- U T-CBSI3b).
[ToaTBEpK1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTH U TUIIA
KOBAJICHTHOM CBA3M (G- U T~ CBSI3M),
B3aMMHOTO BJIMSHUS ATOMOB M T'PYIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
pEaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
MpPUHAJICKAIIUX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHHE.
[Tomumepusanus CONPS>KEHHBIX IUEHOB.
CnocoObl moJTy4eHHUs U IPUMEHEHNE
aJIKaJICHOB.

AuikuHbL. ['OMOTOTHYECKUH PSJT ATIKUHOB,
obmast opmysia, HOMCHKJIATypa U
M30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCTUHEHUS], AUMEPU3ALINU U
TpUMepU3aru, okuciaeHus. Kucinorueie
CBOMCTBA AJIKWHOB, UMEIOIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOWHYIO CBA3b.

CnocoObI moJTy4eHuUs: U IPUMEHEHUE
aJIKWHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApomaTHyecKue yriaeBOI0PO/IbI.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmyIta, HOMEHKIIATypa U H30MEPHSI.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H30a.

KJIACCaM.

BbISBISTH FeHETUYECKYIO CBSI3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUe
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIIOJIb30BAHNUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN r'a3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
IPOAYKTOB.

Ncnonn3oBath 00I11ICHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTUYECKHE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06e30macHON
paboThI B labopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
ocyAbl M1 000PYIOBaHUS, a TAKKe
npaBUiaM 0OpaleHus C BEIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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IIpasuno apomamuunocmu, npumepnl
ApPOMAMUYecKUx COeOUHeHUl.
DOU3NYECKNE CBOMCTBA apEHOB.
XUMHUeCKHe CBOiicTBa OCH30J1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTIIEBOJOPOTHOM
paauKaie, peakiuy MprucoeIuHEHUS,
OKHCJICHHE TOMOJIOTOB O€H30.1a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[Ipencrapienue 00 OpUESHTUPYIOIIEM
JICCTBUH 3aMECTHUTEJICH B OCH30ILHOM
KOJIbII€ Ha PUMEPE ATTKUIBHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIIL,
aTOMOB TaJIOTCHOB.

OCo00EeHHOCTH XMMHYECKUX CBONCTB
ctupoia. [Toamumepuszamusi cTuposa.
CriocoObl osTydeHusl ¥ IPUMEHEHNE
apoOMaTUYECKUX YTJIEBOIOPO/IOB

2.4

IIpupoaHbIE HCTOYHUKHN
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblii yroias v NpoayKThI €ro
nepepadoTKu.

CnocoObl nepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUYECKH,
KaTaJIUTUYECKUI ), pUPOPMUHT, TUPOIIN3.
[IponyxTsl nepepa®oTku HEPTH,

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
Y IPAKTUYECKUX padoT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peakimii U JenaTh BHIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON peaKkIuu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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UX MMPUMEHEHUE B MPOMBIIIJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

DJIEKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peakunu 3amelnieHust rajoreHa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
UAHOTPYIIY, aMUHOTPYIIITY.

JlelicTBUE HA TAJIOTEHITPOU3BO/IHbIE
BOJHOTO U CIIUPTOBOI'O pacTBOpa
menouu. Bzanmonaencreue
JUTaJIOT€HAJIKAHOB C MarHUEM U LIUHKOM.
[TonsTHE O METAIITOOPTAHUYECKUX
coeauHeHusAx. Mcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

JKCIEPUMEHTAIbHbIE METOAbI
U3y4eHHUsI BelleCTB U UX MpeBPaIleHHIA:
e JleMOHCTpauu:

— JeMOHcTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YTJIEBOJIOPOIOB PA3IMYHbBIX KJIACCOB
(oOeciBeunBaHrEe OPOMHOM WIJIM HOTHOM
BOJIbl, PACTBOpA NIEPMAHraHaTa Kajaus,
B3aMMOJICHCTBUE ALIETUIIEHA
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C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— o0pa3ibl mIacTMace, Kay4yKoB
PE3UHBI;

— xotekiun «HedTe» u «YTomm»;
— BuaeopparMeHT «Bynkanuzamus
PE3UHBD).

e JlaGopaTOpHbIE OMBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MIacTMace, KayqyyKoB U PE3HHBI;

— MOJIETMPOBAHUE MOJIEKYJI
YTJI€BOAOPOIOB U
raJIoreHONPON3BOAHBIX;

— IOJYYCHHC MCTaHa U U3YyYCHUC CT'O

CBOICTB;

— IOJYUYCHHC allCTUJICHA U U3YYCHHUC CTO

CBOWCTB.
e [IpakTrueckue paboThI:

Ne 1. Ilosmyuenue sTuneHa U U3y4eHHE

€ro CBOMCTB.

e Pacuérnple 3agaun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

ITO MaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJISIIIIMX B €0 COCTAaB;
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— HaXOXKICHUE MOJICKYIISIPHOH (hOPMYIIBI
OpPTraHMYECKOTO COCTMHEHUS [0 Macce
(06beMy) MPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUECKOM
peakuuu

Htoro mo pazgeny 35

Paznen 3. Kuciiopoacoaepxaniye opraHnyecKue coeInHeHHst

3.1 | Criupthl. DeHon 11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Ctpoenue mMoJiekyn (Ha mpumepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, u3oMepus,
HOMEHKJIaTypa U KiaccupUuKaius
crupToB. PU3NYECKUE CBOMCTBA
crupToB. BomopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMElIeHUs], JETUAPATALINN, OKUCIEHUS,
B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
KauecTBeHHas peakiys Ha OTHOATOMHBIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJa U METaHOJa Ha OpTraHu3M
yenoBeka. CriocoObl MoTyuyeHus: U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 2¢upsbl, HOMEHKIATYpa U
uzoMepusi. OCoOOEHHOCTH (PUBNUYECKUX U
XMMHUYECKUX CBOKCTB.

PaCKpBIBaTB CMBICJI N3Yy4aCMBbIX

MOHATHUH (BBIJICIATH UX XapaKTEepPHbIC
MIPU3HAKH ) U IPUMEHSATH AT ITOHATHS

IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUISI OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUIA.
Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJII COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOIN)
bopMyIT KUCIIOPOICOAEPKATINX
OPTaHUYECKHUX BEILIECTB.
VYcraHaBauBaTh MPUHAIEKHOCTh
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIECTB

K OIIPeeIEHHOMY KJIAcCy MO COCTaBy

" CTPOCHHIO, HA3bIBATh UX

110 CUCTEMATUYECKOMN HOMCHKIJIATYPC,

IIPUBOANUTD TPUBHUAJIbHBIC HA3BAHHA
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U rinepuH. Ou3ndeckue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KaueCTBEHHAsI pPeaKIIUsl

Ha MHOTOQTOMHBIE CITUPTHI.
OU3M0IOTrHIECKOE IEHCTBUE

Ha opranusM denoBeka. CrocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE THIPOKCOTPYIIIBI U
OeH30JbHOTO sijipa. Pu3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (PpeHoa.
KadectBennsie peaknyu Ha (HEHOM.
TokcuuHocTh Ppenosna. CriocoObl
MOJIyYeHHS U IPUMEHeHue (eHoma.
denondopmaabIeTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJTUHEHHUS:
aJIBJICTUIBI U KETOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHble 23pUpBHL.
Kupsi

19

KapOonunbHble COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["'omonorudeckue psiibl albIETUI0B U
KETOHOB, 00111as1 opmyJia, U30MEpUs

U HOMEHK1atypa. Puszndeckue cBocTBa
aJbJIETUI0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENCH
KHUCJIOPOJICOJICPKAINX COCTMHEHHM.
XapakTepu3zoBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NYECKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI OJIYYEHUS MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAITUX COETUHEHUIT;
BBISIBJISITh TEHETUYECKYIO CBS3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX
PEAKLHI C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CITOCOOHOCTH
KHCJIOPOJICOEPKAIINX
OpraHUYECKUX BEIIECTB

OT (QPYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIII aTOMOB

B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTH peaau3aiuu
Pa3JIMYHBIX MEXAHU3MOB MMPOTEKAHUS
peaxKuuil.

OnuceIBaTh COCTaB, XUMUYECKOE
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XUMHUYECKHE CBOWCTBA AJIBACTUAOB U
KETOHOB (peaKIuu MPUCOCTUHEHU).
lIpedcmasnenue o mexanuzme peaxyuil
HYKIIeO@UIbHO20 NPUCOeOUHEHUS.
OxkwclieHne ambJAeTHI0B, KaueCTBCHHBIE
peakuuu anpaeruaoB. Crnocoob
MOJTYYCHUS M MPUMEHCHHE aJIbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE NPEICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KapOOHOBBIX KHUCIIOT.
N3omepus nu Homenkiarypa. uznueckue
CBOWCTBA, BOAOPOIHBIE CBS3U.
XUMHYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKius dTepupuKaIHH,
PEeaKIMK C Y4aCTHEM YTIIEBOIOPOHOTO
paaukana.

[TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02eHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE IS )KU3HEACATSTLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha JKUBbIC OPTaHU3MBI OTIPEICTICHHBIX
KHACITIOPOJICOIEPKAIITIX
OpPTaHUYECKUX BEIICCTB M MOSCHSTH
Ha IPUMEPax COCOObl YMEHBIIICHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTAaHU3M YEJIOBEKA.
Ucnonp3oBatk 0011I€HAYYHbBIE
METO/IbI TIO3HAHUS

IPY CaMOCTOSITETLHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
IKCIiepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B labopaTtopuu

IIPYU UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI K 000PYIOBaHMSI, a TAKKE
IpaBUIaM OOpaIlleHNs C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U TIPAKTUIECKUX padoT

0 TTOJTYYCHUIO U U3YICHHIO
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[IpencraBuTeM BBHICIIUX KapOOHOBBIX
KHCIIOT: CTeApUHOBAs], TAIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS
KUCNOThl. COocOObI MOTY4YEeHUS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Crnoxxnbie 2¢upsl. ['omooruaeckuii ps,
oOutas popmyia, U3oMepus U
HOMEHKJIaTypa.

XKupsl: ctpoenue, puznyeckue u
XUMHUYECKHUE CBOWCTBA )KUPOB: THAPOIIN3
B KMCJIOM U IIEJIIOYHOW Cpeax.
Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEpIKaIINX OCTATKU HETPEACIbHBIX
KHUPHBIX KACHOT. JKUPBI B IpUpO/IE.
Mp114 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motomiee aecreue. [lonsmue

O curmemu4ecCKux mMornumux cpeécmeax
(CMC)

3.3

VriaeBoasl

OO6m1as xapakTepucTrKa yrieBOJ0B.
Knaccudukanus yrieBoaoB (MOHO-, 14-
U TIOJTHCaXapuibl).

MoHocaxapuapl: TJIF0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruoo3a.
dusnyeckre CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
usomepusi. Konvuamo-yennas
maymomepusi Ha npumepe MoJleKyJivl

OpraHUYECKHX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHUI COOTBETCTBYIOIIUX
peakLmii U JenaTh BbIBOJbI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPECIICHUS MOJIEKYJIAPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOU peaKInu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIX0/Ia MPOAYKTa pEeaKIuu

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEbHOCTH
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2n0K03bl, npoekyuu Xeyopca, a- u -
aHomepwvl 211I0KO3bl.

XUMHYECKHUE CBOMCTBA IITFOKO3BI:

C Y4aCTHEM CHUPTOBBIX U aJIbJICTUIHON
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHUE TIIFOKO3bI, €€ 3HAUCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
Jucaxapupl: caxapo3a, MajlbT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'maponus caxapo3sbsl. HaxoxneHue

B MIPUPO/JIC U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOTEH U
nesuoao3a. CTpoeHne MakKpoOMOJIEKYT
KpaxMalia, TJIMKOT€HA U LEJLTI0I03bI.
du3nvecKre CBOICTBA Kpaxmaina u
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUIpoJin3, KadeCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hupon
uesutoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN IIEJIK).
JKCNepuMeHTATbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:
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e /lemoHCTpanuu:
— CBOWCTBa COUPTOB: pACTBOPUMOCTh
B BO/IE€, B3aUMOJCHCTBUE ATaHOJIA

C HAaTpHUCM, OKHUCJIICHHUC 3TUJIOBOT'O CIIUPTA

TUXPOMATOM Kajus (BO3MOKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— Ka4YCCTBECHHBIC PEAKIIMH aJIbJICTHIOB:
C aMMHUAYHBIM PACTBOPOM OKCHIIA
cepedpa u rugapokcuaom meau(Il);

— XHMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTBI.

e JlaGopaTOpHbIE OMBITHI:

— peakIus TJIUIEPUHA ¢ THAPOKCUIOM
meau(11);

— OKHCJICHUE ITUJIOBOTO CITUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOM
MIPOBOJIOKO;

— B3aHMMOJICUCTBUE PACTBOPA TTFOKO3BI
¢ ruapokcuaom meau(1l);

— B3aHMMOJICHCTBUEC Kpaxmalia ¢ HOAOM.

e [IpakTueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEeHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3aja4 1o reMe «KapOoHOBBIE KUCTIOTHI.
Cnosxxnble 3Gupb».

e PacuéTHbIe 3aJa4U;
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— OIpeeneHNe MOJICKYISIPHON
(GhopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB DJICMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(o0BeMy) IPOTYKTOB CTOpaHUS,

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OTIPECIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

Hroro no pazuneny
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Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHCIOTHI. beknu

10

AMWHBI — OpraHUYeCKUE MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCKue U apOMaTUUYECKUE;
MIEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas hopmyina,
M30Mepusi, HOMEHKJIaTypa U (puznueckue
cBoiicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHUE, PEAKIINU

C a30TUCTOM KMCJIOTOM.

Com anKuIaMMOHUSL.

AHWINH — IPEICTaBUTE]Ib AMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsTHUE TPy

PackppiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIICATH UX XapaKTEePHBIC
MPU3HAKK) U IPUMEHSATD YT MOHATUS
IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmyI a30TCOIEpPIKAIINUX
OpTraHUYECCKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD
a30TOCO/IEPKAIIUX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco06eHHOCTH XMMUYECKUX CBOMCTB
aHwiMHa. KauecTBEeHHBIE peaKkIuu

Ha aHWJIUH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

AmuHOKUCIOTEI. HOMeHkIatypa u
nzomepus. OTaenbHbIe NPeACTABUTEIN
0-aMUHOKHCJIOT: TJIUIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeur. Onmudeckast
uUzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxucnomeor.

du3n4ecKre CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpHBIX OPTAaHUYCCKUX COCTMHEHUH,
peakius MOJIUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaYeHUE AMUHOKHUCIIOT.
CHUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuynasi, Bropu4Hasi U TpeTUIHAs
CTpyKTypa O0enkoB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3,
JICHATypalus, KaYeCTBEHHbBIC PEaKIun
Ha OCJIKH.

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEIACTABUTEIICH.
XapaxkTepu3oBaTh COCTaB, CTPOEHHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOAePIKAIIUX
COEINMHCHUH.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHSTh HAa IIPUMEpPaX 3HAUCHUE
OeJIKOB JJIsl OpraHu3Ma yejoBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJISL OTIPEICJICHUST MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €70 COCTAB,
a TaKXXe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUHU, IPOBEJICHUN U
OIMCAaHUN XUMHYECKOTO
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Llonamue 06 azomcoodeparcauyux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCIIePUMEHTAJIbHbIEC METOAbI
U3y4YeHHUsI BelleCTB U UX NMPeBPAIleHHIA:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus OJIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue padboOThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3a/1a4 1o TeMe «A30TcoepKaIiue
OpraHUYeCKUE COCTUHEHUS;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISILIMX B €r0 COCTaB; MO Macce
(00BEMY) TIPOTYKTOB CTOPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

sKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKUE paboThI).
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBJIATH CBOIO
MIO3HABATEJBHYIO JIEATEILHOCTD;
PUHUMATh aKTUBHOE y4acTHE

B IPYIIIOBON y4eOHOU AESITEIbHOCTU
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIpeJICIICHNE JT0JIA BBIX0/1a TIPOIYKTa
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

10

Pa3nen 5. BoicokoMoJieKy IsipHbIe COeAUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX CO€TUHEHUI:
MOHOMEDP, IOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINY, CPEIHSAS
MOJIEKyJsIpHas Macca. OCHOBHBIE METOIBI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALINS U
noJIMKOHieHcauus. [Ilpedcmaenenue

0 cmepeopezyIapHoCmu U
HAOMOJLEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[TomumepHbie Matepuansl. [Inactmacchr
(MOJIMATUIICH, TTOJIUTIPOTUIICH,
NOJIMBUHWIXJIOPU, TTOJIMCTUPOII,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
noJidTUIeHTepeTanar). Y Thuiusamus u
nepepadoTKa MIacTHKA.

DJ1acTOMEpbI: HaTyPAJIbHBIM,

Bnaners u3ydaeMbIMU XUMAUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
STU MOHSATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACIIbHBIX (PAKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y MOJIMKOHACHCALINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBath 0011IeHAYYHBIE
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

Bonokna: HaTypanbHbI€ (IIEPCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JlaBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HaA4eHUs.
(meon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3iaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyyKos.

e [IpakTueckue padbOTHhI:

Ne 8. Perienue skcnepruMeHTaIbHBIX
3aaa4 no teMe «Pacno3naBanue
IJIaCTMAcC U BOJIOKOHY

METO/bI MO3HAHUSA
IPU CaMOCTOATEILHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKHE pabOTHI)

Hroro no pazaeny 6
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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