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IlosicHuTeNbLHAA 3alIMCKA

@enepalbHBIi  TOCYIAPCTBEHHBIM  00pa30BaTelbHbI  CTaHIApT CPEOHEro  OoOIIero
o0pa3oBaHMs yCTaHABIMBACT TPEOOBaHMA K pe3yJabTaTaM OCBOCHHS OOYYaIOUIMMHCSA IMPOrpamMm
cpenHero ooOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaAMeTHbIM). Hayuno-
METOIMYECKON OCHOBOM Uil pa3pabOTKH IJIAHUPYEMBIX PE3YIBTATOB 0CBOEHUS IPOrpaMM CpPEIHEr0
o0m1ero 00pazoBaHUs ABISICTCSI CHCTEMHO-IESTSIIEHO CTHBINA TIOTXO/T.

[Iporpamma mo XMMHM Ha YpOBHE cpeqHero oomiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @eneparnuny,
TpeOoBaHuii K pe3ynbTaraM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIEro
oOpa3oBaHus, HpeAcTaBieHHbIX B deneparbHOM roCyJapCTBEHHOM 00pa30BaTelIbHOM CTaHJAapTe
cpeanero oomiero ooOpazoBaHus, ¢ yuétoM «KoHuenmuu mpenoaaBaHus y4eOHOTO IpenMera
«Xumusi» B 00Opa3oBaTelbHBIX opranmu3anusax Poccuiickoit denepaiuu, pean3yrolux OCHOBHBIC
o0uieo0pa3oBaTeNbHbIE MPOrpaMMbl» M OCHOBHBIX IIOJIOKEHMH (enepalbHON  MPOrpaMMbl
BOCIHTAHUSI.

OcHOBY TTOIX0I0B K pa3paboTKe MpOrpaMMbl TI0O XUMHUH, K OTIPEIEICHUIO OOIIel cTpaTeruu
00y4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 0O0y4aIOUINXCSl CPEACTBaMU y4eOHOro mnpeaMera «XuMusy Jis
10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyalbHble mojiokeHus PI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH IIeJIed, CoNep)KaHus, pe3yabTaroB 0OydeHUs U TpeOOBaHUN K YPOBHIO
TIOJITOTOBKH BBITTYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMH TTOJIOKEHHUSIMHU MpOTpaMMa 1Mo XuMuH (0a30BBIH ypOBEHB) Ha
YpOBHE CpeHero oomiero 0opa3oBaHus:

yCTaHaBIWBaeT 00s3aTenbHOC (MHBAPUAHTHOE) TIPEIMETHOE COJACpIKAHUE, OTPEAeIsIeT
KOJIMYECTBEHHbIE U KAYeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXJOM JSTare H3ydeHHs IpeaMeTa,
MpeycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAaHUS COJEPKAHUSA U paclpeiesieHUs] ero mo Kiaccam,
OCHOBHBIM pa3JiesiaM U TeMaM Kypca;

na€T MPUMEPHOE pacipe/esieHne y4eOHbIX YacoB [0 TEMAaTHUYECKUM pa3jiesiaM, PEKOMEH IyeT
MIPUMEPHYIO MOCIJIEA0BATEIbHOCTh U3YUYEHHUs OTACIBHBIX TEM Kypca C Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3CH, JIOTMKH y4eOHOTO MpolLiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYatonInXCs
10-11 xaccos;

naéT METOIUYECKYI0 MHTEPIPETAIUIO 1Iesiel U3ydeHUs MpeAMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpenHero oOmiero o0pa3oBaHUS, COAEPIKATEIBHON XapaKTePUCTHKU
IUTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTENbHOI MPOrpaMMBbl CPEIHEro 00IIero
oOpa3oBaHMs (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
M03HABATENLHOM AEITETbHOCTH YYSHHKA [0 OCBOCHHIO Co/Iep kaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3UIMSAM B MpOrpaMMe IO XUMHUHU COONIOEHa MPEeMCTBEHHOCTh € (QenepaibHOil paboueit
IporpaMMoil OCHOBHOTO 00Iero oopazoBaHusi 1mo XUMHMH (Juig 8—9 KiaccoB 00pa30BaTENbHBIX
OpraHu3aiuii, 6a30BbIii yPOBEHB)

[Iporpamma 1o XMMuUU SABISIETCS OPUEHTUPOM JUI COCTABICHUS PabOUYMX MTPOrpaMM, aBTOPbI
KOTOPBIX MOTYT HPEATI0KHUTh CBOM MOAXO0J K CTPYKTYPUPOBAHUIO U MOCIIEN0BATEIbHOCTH U3YUEHHS
y4eOHOTO Marepuana, a Takke CBOE BHUJEHHE OTHOCHTEIBHO BO3MOKHOCTH BBIOOpa BapHaTUBHON
COCTaBJIAIOIIEH CcoJlepKaHUs IPeAMETa JOTIOHUTENBHO K 00s13aTebHOM (MHBAPUAHTHOM) YacTH €ro
COJIEpKAHUS.

Xumudeckoe 00pa3oBaHHE, TOIy4aeMO€ BBITYCKHUKAMHM CpEeIHEeH IIKOJIbI, SBISETCS
HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKHT 3aBEpIIAIOLIMM STAllOM pean3allui Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX IEJIOCTHONH cHCTEMe



XUMHYECKOTO 00pa30BaHUs. DTH IIEHHOCTH KacalOTCs MO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUS
MHUPOBO33PCHUS U 00IIEH KYIbTYPHI YEIOBEKa, a TAKKE IKOJIOTUYECKHA 000CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOH cpere. Peannsyercs xumudeckoe 0Opa3zoBaHue 00yJarOmUXCsl HA
YpOBHE cpenHero oomero 0opazoBaHus CpeICTBAMHU YU4eOHOTO mpeaMera «XUMHEs, COICepPKaHnue U
MMOCTPOEHUE KOTOPOTO OMPEICIICHBI B IIPOTPAMME 10 XUMHUHU € YIETOM CHEIIU(PUKA HAYKH XUMHH, €
3HAYCHHS B MMO3HAHWUU MPHUPOJBI U B MATEPHATBLHOM KM3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX
IeNe W MPUHIUIIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSHHUE CUCTEMBI CPEIHETO OOIIero
oOpazoBanust B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHUPOBAHUH COACPIKAHUS
npeaMeTa «XUMUSD» YITCHBI CIICAYIONUE TIOJOKECHUS O crieni(rKe U 3HAaYCHUW HAyKH XUMUH.

XUMHUS Kak JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WrpacT 0COOyl0 pOJjb B COBPEMEHHOMU
[UBHJIU3AIIMN, B CO3JaHUM HOBOHM 0a3bl MaTepuallbHOW KylnbTyphl. OHAa BHOCHUT CBOW BKJIAJ B
(dhopMUpOBaHHE PAMOHAILHOTO HAYYHOTO MBIIIUICHUS, B CO3aHHE IEJIOCTHOTO MPECTABICHUS 00
OKpYKaloIllleM MHUpPE KaK O €IUHCTBE MPHUPOIBI M HYeJIOBEKa, KOTopoe (OopMUpYeTCs B XUMHUU Ha
OCHOBE MTOHUMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKTY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMH M BOBMOYKHBIMH O0JIaCTSIMH TPUMEHCHHUS.

TecHO B3aMMOJICHCTBYSI ¢ JPYTUMHU €CTCCTBEHHBIMU HayKaMH, XHMHS CTaja HeOTheMJIEMON
9acThI0 MHPOBOU KYJIBTYPBI, HEOOXOMMBIM YCIIOBHEM YCITCIITHOTO TPYyAa W KM3HU KaXJOTO YICHA
obmiecTBa. CoBpeMeHHass XMMHsI KaK Hayka CO3HJaTellbHas, KaK HayKa BBICOKHX TEXHOJIOTHI
HarpaBJicHa Ha pelleHre MI00ATBHBIX MPOOJIeM YCTOHYHBOTO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM,
SHEPreTHUYECKOU, MUTICBOM, SKOJIOTHYECKON O€301TaCHOCTH M OXPAHBI 37I0POBbS.

B cootBercTBMM ¢ OOmUMH TEISIMH W TPUHIMIIAMH CPEIHEro oO0IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI YPOBEHb W3YUCHHS) OPHUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IOJATOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKIIOYEHHUS B JKHU3Hb COLUYMA,
MPOAOKEHUS 00pa30BaHUS B PA3IMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisionmu npeaMera « XuMus» siBII0TCs 0a30Bble Kypchl — «Opranuyeckasi XUMHUs»
u «OO0mas 1 HeopraHuveckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHHS KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BOM HayKd: cHCTE€Ma 3HAHWMM 10 HEOPTaHUYECKOW XUMUU (C BKJIIOUEHUEM 3HAHUU U3
o01el XMMUW) U OpraHuYecKor XuMun. GopMHUpOBaHUE JAHHOW CHCTEMbI 3HAHUH TIPH M3YyYCHUHU
npeaMeTa oOeCreuynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO00pa3us BELIECTB HAa OCHOBE
0oOLIMX MOHATUI, 3aKOHOB U TEOPHM XUMUHU.

Crpykrypa copepkanusi KypcoB — «Opranudeckas xumus» U «OOmas u HeopraHuyeckas
XUMHs» cQOpPMHUpPOBaHA B MpOrpamMMme MO XUMHUU Ha OCHOBE CHUCTEMHOTO IMOJAXO0Jla K U3YyYCHHIO
yuyeOHOro wmarepuania u oOOyCJIOBI€Ha HCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUN Ha
OmpeAenEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHWYecKOW XHWMHUU BeIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHUECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COCAMHEHUN, a TaKxKe
Ha YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEACTaBIEeHUHN 0 cTpoeHHH BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIeCTBaxX JAlOTCs B PA3BUTUHU — OT YIIIEBOJAOPOIOB JI0 CI0KHBIX OMOIOTHUECKH
aKTUBHBIX COeqUHEHMI. B Kypce opranndeckoil XUMUU MOTy4arOT pa3BUTHE CHOPMUPOBAHHBIC HA
yYpOBHE OCHOBHOTO 0011ero 00pa3oBaHus MMepBOHAYAIbHBIC MPEACTABICHUS O XHMHUYECKON CBSI3H,
KITaCCU(UKAIIMOHHBIX TPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O
XUMHYECKOUN peaKkiiuu.

[Ton HOBBIM yriiOM 3peHHs] B TpeaMmere «XuMus» 0a30BOr0 YPOBHSI paccMaTpHBAETCS
W3YYEHHBII Ha YypPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEOPETHUECKHA Marepuan Hu
(haKTONOTUYECKHE CBEJCHHS O BEIIeCTBaX M XMMHUYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce
«OO0mmasi U1 HeopraHuveckas XUMHs» OOyJaroImIMMCsl MPEIOCTAaBISIETCS BO3MOXHOCTH OCO3HATh



3HaUYEHHUE MEePHOJANYECKOTO 3aKOHA C OOLIETEOPETUUECKUX M METOJOJOTHUYECKUX MO3UIUH, TITyoKe
MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIUI 3TOTO 3aKOHA — OT 0000Imaromeit 10 00bICHSIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOWMCTBAX W
IIPUMEHEHHUH, a TAKKE O XUMUYECKUX PEaKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnosHsgercd B Kypcax 10 u 11 kinaccoB aneMeHTaMu coJiepKaHusl, UMEIOITUMHU KYJIbTYPOJIOTHYECKUI
U MPUKJIAJHON XapakTep. JTU 3HaHUS CIIOCOOCTBYIOT HOHMMAHHUIO B3aUMOCBS3H XUMUHU C APYTUMHU
HayKaMH, pacKpblBalOT €€ poJib B IO3HABAaTEIbHOW M MPAKTUYECKOW JEATENbHOCTU YEIOBEKa,
CTIOCOOCTBYIOT BOCIIUTAHHUIO YBXKEHHSI K TIPOIIECCY TBOPUYECTBA B 0OIACTH TEOPUU U TPAKTHUECKUX
MPUJIOKEHUN XMMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX IpoOIeMax, CBA3aHHBIX C XUMUEN, KPUTHUYECKH OCMBICTUBATh HHPOPMALIUIO U TPUMEHSATh
e€ i TONOJHEHWs] 3HAaHWM, pelIeHHs HHTEUIEKTyaldbHBIX UM OKCHEPUMEHTaIbHBIX
HCCIIEI0OBATENbCKUX 33/1a4. B 1enom copeprkanue yueOHOTO npenMera «XUMUs» JaHHOTO YPOBHS
M3yYEHUs OPUEHTUPOBAHO Ha (OPMUPOBAaHUE Yy OOYyHaIOLIUXCS MHPOBO33PEHUYECKON OCHOBBI JUIf
MOHUMaHUs (QWIOCOPCKUX UAEH, TAaKMX KaK: MaTepuaibHOE€ €IUHCTBO HEOPraHMYEeCKOro u
OpraHMYecKoro Mupa, OOYyCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U CTPOEHUEM,
MM03HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM SKCHEPUMEHTAa U PEIICHUS MPOTUBOPEUUIl MEXITY
HOBBIMHU (paKTaMHU U TEOPETUYECKUMHU NPEANOCHUIKAMH, OCO3HAaHHE POJIM XUMHH B PEIICHUU
9KOJIOTHYECKUX MpolieM, a Takke IpobieM cOepekeHUs IHEPreTUYECKUX pPECYpCOB, ChIPbS,
CO3/1aHHUS HOBBIX TEXHOJIOTHI U MaTepUaOB.

B nuiane pemieHus 3a1ad BOCIMTAHUS, PA3BUTUSA M COLUAIN3ALUKN OOyJarOIUXCs IPUHATHIE
IpPOrpaMMONl IO XHUMHUHU MOJXOAbI K OINpPEICIICHUIO COJAEPXKAHUA M IIOCTPOEHUS MpeaMeTa
IIPEeAYyCMaTPUBAIOT (OPMUPOBAHHUE Yy 00YyUaAIOIINXCS YHUBEPCAIBHBIX YU€OHbIX I€HCTBUM, MIMEIOLINX
0a30BO€ 3HaU€HHE JJIsl PA3JIUYHBIX BHUJOB AEATEIBHOCTH: PEIIEHUs MpoliieM, NOUCKa, aHalu3a U
00paboTku wmH(MOpPMAIMK, HEOOXOMUMBIX [UIi TNPUHOOPETEHUS ONbITa TMPAKTHYECKOW W
HCCIIEI0BATENIbCKON JIeATebHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMMH.

B npakruke npenogaBaHusi XMMHUM Kak Ha YpOBHE OCHOBHOI'0 00111ero 00pa3oBaHus Tak U Ha
YPOBHE CpeIHEro o011ero 00pa3oBaHus, IPU OIPEAETICHUN COJIePKATEIbHOM XapaKTePUCTHKH LesIel
U3y4YeHMs NpeAMEeTa HAaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAMLUOHHO MpPU3HAETCS
(GopMHpOBaHHE OCHOB XHMHYECKOM HayKd Kak o00JacTh COBPEMEHHOIO €CTEeCTBO3HaHU,
IIPAKTUYECKON JEesITeIbHOCTH YeJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBON KyiabTyphl. C
METOANYECKON TOUKM 3pEHUs TakOM MOJXOJ K ONpE/eNEeHUI0 Iesiell U3y4eHusl IpeaMeTa sBIIseTcs
BIIOJIHE OTPAB/IaHHBIM.

CoriacHO TaHHOM TOYKE 3pEHUS [TIABHBIMU LIETISIMU U3y4EHUS MTpeaMeTa «XUMUs» Ha YpOBHE
cpenHero obuero oopa3oBaHus Ha 6a30BOM YPOBHE SIBIISIOTCS:

(dopMHpOBaHHE CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaXKHEWIIeW CcocTaBIAOLICH
€CTECTBEHHO-HAyYHON KApTHMHBI MHpa, B OCHOBE KOTOPOM JIEKaT KJIIOUEBBIE IIOHATHUSA,
(dyH1aMeHTalIbHbIE 3aKOHBl U TEOPHUH XUMHUH, OCBOCHME SI3bIKa HAyKH, YCBOGHHE U TNOHUMAaHHE
CYILIHOCTH JIOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

¢dbopMHpOBaHHE M pa3BUTHE MPEACTABICHUNH O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKHX PEAKIINNA, HEOOX0IMMBIX JIJIsl IPUOOPETEeHU YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB
U XUMHYECKHUX SIBIIEHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOM JKNU3HH;

pa3BUTHE YMEHHUI M COCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U OOBSICHEHUEM
XUMHUYECKOTO HKCIIEPUMEHTA, COOMIOAEHUEM MTPaBHil 0€30IaCHOTO 00palleHHsl ¢ BEIeCTBAMH.

Hapsiny ¢ »TuM conepskarenbHas XapakTEpUCTUKA IIeJIed M 3aJad M3y4eHMs IpeaMeTa B



MporpaMMe Mo XUMHUHU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU B
cucreme odmero cpenHero oopasopanus. CerofHs B NPENOJaBaHUU XUMHUU B OOJbINEH CTETICHU
OTHAETCS MPENOYTEeHHE MPAKTHUECKON KOMIIOHEHTE COIepKaHusl 00ydeHUs, OpDUCHTUPOBAHHOHN Ha
MOJOTOBKY BBIMTYCKHHMKA IIKOJIBI, BJAJCIOMIET0 HE HAO0OpoM 3HaHUH, a (QyHKIMOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMU aKTUBHOTO TMOJTYYCHHS 3HAHUN U TIPUM EHEHUS UX B
peanbHOM KU3HU JUIsl peIICHUs TPAKTUYECKHUX 3a]1a4.

B 9T01i cBSI3M NpH M3yUeHUU TpeaMeTa « XUMUsS» TOMHHHPYIOIIEe 3HAYCHUE MPUOOPETArOT
TaKHe LEJIU U 3a/1a4i, Kak:

ajanTanus o0yJaroluxcs K YCIOBHUIM JUHAMHYHO Pa3BUBAIOLIErOCs MHUpa, GOpMUPOBAaHUE
MHTEJJIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsAX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

(dhopmupoBaHue y 00yUdarOMIUXCs KIIFOUYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITUH ), HIMEIOIITUX
YHUBEPCAJIbHOE 3HAY€HHE Ul pa3IMYHBIX BHUJIOB JAEATEIbHOCTH: pElIeHUs MNpoOieM, IMOMCKa,
aHanu3a U 00paboTKM WHOOPMALMK, HEOOXOJUMBIX IS MPUOOPETEHHUs OMbITa ACSTEIBHOCTH,
KOTOpas 3aHMMaeT BaXHOE€ MECTO B TO3HAHMM XHMMHMM, a TakXKe /s OLEHKH C TO3ULUN
9KOJIOTHYECKOH 0€30aCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTraHU3M
YeJloBeKa U MPUPOIHYIO CPEny;

pa3BUTHE MO3HABATEJIBHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATENbHO MpUOOpeTaTh HOBBIE 3HAHMS 1O XUMHHU B
COOTBETCTBUM C KMU3HEHHBIMU MOTPEOHOCTSIMH, UCIOIB30BaTh COBPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKA M aHaiu3a y4eOHOM M HaydHO-MOMYISpHON HMHGOpMAIMM XUMHYECKOTO
COJIEpKaHUS;

(dbopMHpOBaHUE U Pa3BUTHE y OOYyYaIOIIMXCA acCCOLMATUBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJIIOIATeNIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH IAHUPOBAHUH U MTPOBEICHUHN XMMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y 0Oyyaronmxcsi yoexAEHHOCTH B TyMaHUCTUYECKON HAIMPaBIEHHOCTH XUMUU,
e€ BaXHOW pOJM B pELICHUH DIOOATBHBIX MPOOJeM palOHAIBHOTO MPHPOJIONONIb30BAHUS,
MOTIOJTHEHUSI HHEPreTUYECKUX PECYpCOB M COXpPAHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE0OX0IUMOCTH OEpeKHOTO OTHOILIEHHS K MPUPONIE U CBOEMY 3J0POBbBIO, a TAKXKEe MPUOOpETECHUS
OTIbITA MCIOJB30BaHUS MOJYYCHHBIX 3HAHUHN JUIA NMPUHATHS TPAMOTHBIX PEUICHUH B CUTyalMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Henn u 3amaun u3ydeHUs NOpeAMeTa «XUMUS» TMOIYYUIU TOAPOOHYI0 METOAMYECKYIO
uHTeprpeTanuio B pasaene «[lmaHupyemble pe3ynbTaTbl OCBOCHHSI MPOTPAMMBI 10 XUMHUUY,
Omaronapst uemy obecredeHo 4E€TKoe MPEICTaBICHUE O TOM, KaKHe 3HAHUS U YMEHUSI UMEIOT MPsAMOe
OTHOIIICHHE K pealn3allii KOHKPETHOH 1IeTH.

IInanupyemblie pe3yJbTaThbl 0CBOCHHUSI Y1€0HOI0 peaMeTa

denepalibHBIi  TOCYAAPCTBEHHBIM  0Opa30oBaTelbHbI  CTaHIApT CpEAHEro  oOIero
0o0pa30BaHMs yCTaHABIMBAaeT TPeOOBaHMs K pe3yJabTaraM OCBOEHHS OOy4aroIIMMUCS MPOrpaMm
cpenHero ob6miero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeIMETHbIM W mpeaMeTHbM). HaydHo-
METOANYECKOM 0CHOBOM /ISl pa3pabOTKH IIIAHUPYEMBIX PE3y/IbTaTOB OCBOCHHS IPOTPaMM CPEIHET0
o0riero 00pa3oBaHUs ABISIETCS CUCTEMHO-/IEATEIbHOCTHBIM MOXO/.

B COOTBETCTBMM C CHCTEMHO-ACSTEIBLHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3ynbTaToOB OCBOCHHUS IpeAMeTa «XUMUS» Ha YPOBHE CpeHEero oomiero oOpa3oBaHUs BbIJIEIEHBI
CIIEAYIOLUE COCTABIISAIOILHNE:



OCO3HaHHE OOyYaroIIMMMCS POCCUICKON TIpakJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEIICHUIO;

HaJU4Yre MOTHUBAIIUU K 00yUEHUIO;

I[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH HAa OCHOBE KIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPagUIINil 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYaloIMXCS PYKOBOJACTBOBATbCsl B CBOEH JAEATEIbHOCTH
LICHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, IPUCYIUIMMHU LEJIOCTHOM CHCTEME XHMHYECKOIO
o0Opa3oBaHus;

HAJIMYHE TIPABOCO3HAHUS SKOJIOTHUECKON KYIBTYpPHI U CIIOCOOHOCTH CTaBUTh LI U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl 0CBOEHUS NpeaMeTa « XUMUS T0CTUTal0TCs B €IMHCTBE yUeOHOM
U BOCIIUTATENIbHOM NEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMHM, COLUOKYIBTYPHBIMHU,
JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMHU U HJ€ajJaMH POCCHIICKOTO TIpakJJaHCKOro o0O0IlecTsa,
NPUHATHIMU B OOIlECTBE HOPMaMHM U TNpPaBUJIAMH TOBEIECHMS, CHOCOOCTBYIOIIMMH IpoOlieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JTMUYHOCTH 00y4YaIOLIUXCS.

JIMuHOCTHBIE pe3yJIbTaTbl OCBOCHUS MpenMera «XHUMHs» OTpaxaioT C(hHOPMUPOBAHHOCTD
OTIbITA TIO3HABATEIBHON U MPAKTUYECKON JIEATENBHOCTH 00YYaIOIIUXCS 110 peain3allui IPUHATHIX B
oOuiecTBe IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCKOTO BOCIIUTAHUS:

OCO3HaHMs 00y4aroImMMHCSI CBOMX KOHCTHUTYLIMOHHBIX MpaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IPaBOIOPSIKY;

IIPEICTABICHAS O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLICHWHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATENbHOCTH IPU CO3AAHUU Y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U T03HABATEIbHBIX 3a/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JAPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUE€OHOH eSATEIbHOCTH;

2) naTpUOTHYECKOTIO BOCIUTAHMUS:

LIEHHOCTHOI'O OTHOILLIEHUS K UICTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEYECTBEHHON XUMMH;

YBa)KEHMS K IIPOLIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO NPUMEHEHHS XMMHUH,
OCO3HAHUS TOTO, YTO JOCTH)KEHHSI HAyKU €CTh Pe3y/bTaT JUIMTENIbHbIX HAOMI0AeHUH, KPOIIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOUCKOB, IOCTOSHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTepeca U N03HaBaTeIbHbBIX MOTUBOB B MOJIYYEHUH U MOCIEIYIOLIEM aHaINU3e HH(POpMaLUU
0 NIEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOW OT€YECTBEHHOW XUMMH;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

HPAaBCTBEHHOI'O CO3HAHHUS, ITUUECKOTO MOBEICHUS;

CMOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUUECKUMHU SIBICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEUIECHHS], OPUEHTUPYACH Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBaTb CBOE IOBENCHME M IIOCTYNIKM CBOMX TOBapHILEd C MO3ULUN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBUI ITUX MOCTYIKOB;

4) hbopmMHUpOBaHUs KYIBTYphI 310POBbSL:

MOHMMaHMsI I[IEHHOCTEeH 3J0poBOro M Oe3omacHoro oOpas3a JKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJTIONIEHHSI TTPaBMII O€30I1aCHOTO 0OpaIlEeHHsI ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHON KU3HH
U B TPYAOBOH AEATEIBHOCTH;

MOHUMAaHHMSI IEHHOCTH MPaBHJI HHIUBU1YaIbHOTO U KOJUIEKTUBHOTO O€3011acHOTO MOBEICHHS



B CUTYAIlUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIHONICH;

OCO3HAaHUS TIOCJIEJACTBUM W HENPUATUS BPEAHBIX MPUBBIYCK (YHOTpPEOJICHUSI aJIKOTOJIs,
HapKOTHKOB, KypeHHUS);

5) TpynoBOTO BOCIUTAHMUS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTHU B  Y4€OHO-HCCIIEOBATEIILCKOM  JCSTEIBHOCTH,
00I1eCTBEHHO TOJIE3HOM, TBOPUYECKOW U IPYTUX BUIAX IEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

MHTEpeca K IPaKTHIECKOMY U3yYCHHUIO IPO(ECCHil pa3IMyHOTO PO, B TOM YHCJIe HA OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOIIM TPYyIa U pe3yabTaTaM TPyJI0BOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHUAYATHHON TPAaeKTOPUH 00pa30BaHUs, Oyayien
npodeccuu U peanu3aliu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 9KOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHUS TI0OATLHOTO XapakTepa JKOJIOTHYECKUX MPOOIeM, BIMSHHUS IKOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMATBLHOM CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJBb30BAHMS JOCTHIKEHUN XUMUHU JJIA PEHICHUS BOMPOCOB
PaIMOHAIBLHOTO MTPUPOIOTIONH30BAHMUS,

AKTUBHOTO HENPUSTUS JACUCTBHI, NMPUHOCAIIMX BpEIl OKpYXKalolled NPUPOIHOM cpene,
YMEHHSI MPOTHO3UPOBATH HEOIAroNpuUsATHBIE SKOJIOTHYECKHE TOCIEICTBUS MpeInpUHUMAEMbIX
JNEUCTBUN U MPETOTBPAIATh UX;

HaJIM4YUs PAa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHHUS, SKOJIOTHYECKON KYIBTYpbI, OIBITa
NEeSITEIbHOCTH ~ DKOJIOTUYECKOW  HAaNpaBICHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbCcs HMHU B
M03HABATENIbHOM, KOMMYHUKATUBHOW U COLIMAJIbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUs aKTUBHO
MIPOTUBOCTOATH UACOJIOTUN XeMopoOuu;

7) LEHHOCTH HAy4YHOTO TO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLIECTBEHHON MPAKTHUKHU;

MOHUMAaHUs CHenupUKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (popMHUpOBaHHUU
paIMOHAIBFHOTO HAyYHOTO MBINIJICHHS, CO3/IaHUU IIEIOCTHOTO MPEICTaBICHHs 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0ieM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OI 3HAUMMOCTH XUMHUHU Ui COBPEMEHHOW UMBUIM3ALMU: B €8
T'YMaHUCTHYECKOW HAmpaBIEHHOCTH W BaXXKHOW PONM B CO3JaHUM HOBOW 0a3pl MaTepualibHON
KYJABTYpBI, PEIICHHH T[IOOANbHBIX MPOOIEeM YCTOWYHMBOIO pPa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUUYECKOM, MUIIEBOI U SKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00eCTIeYeHUN
YCIOBUH YCHENIHOTO TPY/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU KaKIOTO YIeHa OOIIEeCTBa;

€CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH: TIOHUMAHUS CYI[HOCTH METOJOB  TO3HAHMS,
WCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIOJB30BaTh MOJydaeMmble 3HAHUS IS
aHanM3a ¥ OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIETO MUPa U MPOUCXOISAIINX B HEM U3MEHEHHM, YMEHUS
nenaTh 000CHOBAaHHBIE 3aKIIOUEHUS] HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IENbI0
MOJIY4E€HHSI I0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIHHO HUCIIONB30BaTh XUMUYECKUE 3HAHUS [Tl peIIeHHs TpoOIeM B



PCAJbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHUI0O U CaMOOOpA30BAaHHUIO, K
AKTHUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHWUI 10 XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMH HOTp€6HOCTHMI/I;

MHTEpeca K 0COOCHHOCTSIM TPYAA B PA3IMYHBIX cepax NpoheCcCHOHATBHON NS TeTHHOCTH.

MerarnpeaMeTHbIE pe3ylbTaThl 0CBOCHUS y4EOHOT0 IpeaMeTa « XUMUSA» Ha YPOBHE CPEHETO
o0miero 00pazoBaHuUs BKIIOYAIOT:

3HaUMMBIC Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCS MEXAUCIUILUTHHAPHBIC
(Mex1penMeTHbIe) OOIIEHAYYHbIE TOHATHUS, OTPAaXKAIOIINE LIEJIOCTHOCTh HAyYHON KapTHHBI MUpPA U
CHCIII/I(i)I/IKy MCTOJOB IMO3HAHUS, HCIIOJIIB3YCMbIX B CCTCCTBCHHBLIX HaAyKaxX (MaTepm{, BCIIIECTBO,
SHEPTHUsl, SIBJICHUE, MPOIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIIHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeI0BaHNE, HAOMIONCHHE, U3MEPEHHE, SKCIIEPUMEHT U JpYTHeE);

YHHUBEpCaJIbHbIE yueOHbIe AeCcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE),
obecnieunBaromue (popmupoBanne (QyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHOW KOMIIETEHIIUU
00yUaroInuXCs;

CHOCOOHOCTh ~ OOy4alolIUXCS  MCIOJNBb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUS U YHUBEpCcalbHbIe yueOHbIE ISHCTBUS B IO3HABATEIbHON U COLTMAILHOM
MIPAKTUKE.

MeranpeaMeTHble  pe3yabTaThl  OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU  Yy4EOHBIMU
IMO3HaBaTCJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMU ﬂeﬁCTBHHMH.

OgnajieHue YHUBEPCAIBHBIMU YIeOHBIMH ITO3HABATCIILHBIMU JICHCTBUSMMU:
1) 6a3oBbIe JOTUYECKUEC ICHCTBHUS:

CaMOCTOSITENIbHO  (QOpMYIUpOBaTh M aKTyaJlu3UpOBaTh MpoOIeMy, BCECTOpPOHHE €€
paccMarpuBarh;

OTpEAENATh UENHU JEeATEIbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUU HUX JIOCTHUKECHHUS,
COOTHOCHUTD PE3yNIbTaThl AEATEIbHOCTU C IOCTABICHHBIMU LEISIMH;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBLACTAThH
XapakTepHble TPU3HAKM TMOHSATUM W  YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIIHME MOHATHUS JJIs1 OObSICHEHUSI OT/IENIbHBIX (DAaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPHUH I KIACCU(UKAIIUU BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHbBIE CBSI3U MEXK]y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHbBIC, 10 aHATIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BBIBOIBI U
3aKJIIOYCHHUS;

MPUMEHATh B IMpOIIECCe MO3HAHMS, HCMOIb3yeMble B XMMUU CHMBOJIHYECKHE (3HAKOBBIC)
MOJIeNH, TIPe0Opa3oBbIBaTh MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMMBOJI) 2JIEMEHTa,
XuMHuueckas GopMyna, ypaBHEHHE XUMHUECKON PeakIny — P PEIIeHNH YIeOHBIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHbIE MOJICNbHBIC TMPEACTABICHUS JUIsl BBHISBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIE UCCIIEOBATEIBCKUE ICHCTBUS:

BJIQ/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEUIECTB U XUMUUYECKUX PEAKIINN;

dbopMynupoBaTh IENM W 3a7a4d  WCCIEIOBAHMS, HCIONB30BaTh TIOCTABIECHHBIE W
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUPOBaHUS THIIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CY)KJICHUM;



BJIA/ICTh HaBbIKAMM CAMOCTOSATEIBHOIO IUIAHUPOBAaHUS M IPOBEICHUS YYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHMS HAOMIOOAaTh 3a XOJOM IIpOIlecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro  pe3ynprar, (opmyaupoBate OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YIbTAaTOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJCIAHHOMN
pabore;

npuoOpeTaTh OIBIT YYCHUYECKOM HCCIIENOBaTeIbCKOM M MPOEKTHOM JIesATeNbHOCTH,
MPOSABIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pPELIEHUS
MIPaKTUYECKUX 3aj1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS.

3) pabota ¢ uHpOpMAaITHCHi:

OPUEHTHPOBATHCS B Pa3IMUHBIX UICTOYHHUKAX UHPOpPMALMK (HayuHO-TIOMYJISIpHAas JIUTeparypa
XMUMHMUYECKOTO COJEp)KAHMs, CIpaBOYHbIE TOcoOus, pecypcbl MHTepHera), aHaIU3UPOBATH
MH(}OPMAIMIO PAa3IMYHBIX BUIOB U (JOPM MPEICTABICHUSI, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
1 HEPOTHUBOPEUUBOCTb;

(dbopMynupoBaTh 3ampochl M TPUMEHATh pa3iU4yHble METOJbl IMpH TOHUCKE U OTOOpe
nH(popMaIuu, HEOOX0IMMOH JUIsI BHITIOJTHEHUS YUeOHBIX 3aa4 ONpPeIeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT HCIOJB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAaNbHYIO (OpMy MpeacTaBieHUs HHGOpMaIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTUeE);

MCIOJIb30BaTh HAyUHBIH S3bIK B KAYECTBE CPEACTBA TP PabOTE C XUMUYECKON HH(pOPMAIIUE:
MPUMEHATh MEXIpEAMETHbIC ((U3MUECKHEe M MaTeMaTHYeCKHUE) 3HAKH M CHUMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMCHKJIATYPY;

UCIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAVISAHOCTH.

OBnazieHne yHUBEPCAIbHBIMM KOMMYHUKAaTHBHBIMU JIEHCTBUSAMMU:

3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ AMANOra W/WINM AUCKYCCHUH,
BBICKA3bIBaTh  UJAEH, (OpPMYIUpOBaTb CBOM  HIPEAJOKEHUS OTHOCUTEIBHO  BBIIOJHEHUS
IPEIOKEHHOH 3a/1aui;

BBICTYNIaTh C IPE3CHTALMEH pe3ylbTaToB IO03HABATENLHOW JESITEIbHOCTH, HOJYYEHHBIX
CaMOCTOSTEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM pabOThI MO MCCIENOBAHUIO CBOWCTB M3Y4aeMBIX BEIIECTB, pealln3alii y4eOHOIOo
npoekrta M (GOpMYIMpPOBATh BBIBOJABI [0 pe3ylbTaTaM IMPOBEAEHHBIX MCCIEAOBAaHUN MTyTEM
COIVIaCOBaHMS MO3ULMHI B X0/1€ 0OCYKJIeHHUs U OOMEHA MHEHUSAMHU.

OBgnazieHue YyHUBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMMU:

CaMOCTOSITEJIBHO IIJIAHUPOBaTh M OCYLIECTBISATh CBOIO IO3HABATENIBHYIO JAEATEIBbHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJIMPOBaTh U IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
npeajaraéMblii  anropuT™M AEUCTBUI NpPU BBINOJIHEHUM Y4YeOHBIX W MCCIIENOBaTEIbCKUX 3ajad,
BbIOMpaTh Hambonee 3(hHekTUBHBINA croco0 MX peleHHus ¢ Y4€TOM MOTy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIMIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH IEATEIBHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

[IpeameTHbIE pe3ynbTaThl OCBOGHUS MPOrpPaMMbl CPEHErO 00IIero o0pa3oBaHus MO0 XUMHUHU
Ha 6a30BOM ypOBHE OPHEHTUPOBAHBI Ha 0OecreueHre MPEeUMYILECTBEHHO 00111e00pa3oBaTebHON U
OOIIEKyIbTYpHOH TMOArOTOBKM oOywaromuxcsi. OHU BKIIOYAIOT crenupuueckue A y4eOHOTro
npeaMera «XuMUs» HaydyHble 3HAHHsI, YMEHHS U CIOCOObI ISHCTBUI IO 0CBOEHHIO, MHTEPIPETalluU
U NpeoOpa3oBaHUIO 3HAHUM, BHUJIBI JAEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX M pealbHBIX KM3HEHHBIX CUTYallUsX, CBS3aHHBIX ¢ XUMHeH. B



MporpaMMe Mo XUMHUH MPEAMETHBIC Pe3yJAbTaThl MPEACTABIICHBI M0 T0JIaM U3Y4YEHHUS.

K xonmy oOyuenus B 10 kiacce nmpeaMeTHBIE pE3ylbTaThl OCBOCHUS Kypca «OpraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUA O XUMUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHH B TIO3HAHWUU SIBIICHUU MPUPOIBI, B (OPMUPOBAHUU MBIIUICHUS H
KYJABTYPBI JIMTUHOCTH, €€ (PYHKIIMOHATIBLHOM I'PaMOTHOCTH, HEOOX0IMMOM JIJIsl pEIICHUS TPAKTUYECKUX
3aJ1a4 ¥ 3KOJIOTUYECKH 000CHOBAaHHOI'O OTHOLLIEHUS K CBOEMY 3710POBbIO U IPUPOAHOI Cpene;

BJIa/ICHUE CUCTEMON XHUMHUYECKUX 3HAHUH, KOTOPast BKIIIOYAET:

OCHOBOIIOJIATal0IIME TOHATUS (XUMUYECKUIN AIIEMEHT, aToM, 3JIEKTPOHHAs 000JI0UKa aTtoma,
MOJIEKY/1a, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas (opmyna
(pa3BépHyTast M COKpali€HHas), MOJIb, MOJSIpHAs Macca, MOJIIPHBINH O0O0bEM, YITIEPOIHBIM CKEIET,
(byHKIIMOHATBHAS TPYIINa, paJAuKal, HW30MEpHUs, H30MEPHI, TOMOJOTHYECKHI psl, TOMOJOTH,
YIJIEBOAOPObI, KUCIOPOI ¥ a30TCOEpKAINE COENNHEHNUS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COETMHECHHUS);

TEOPUM U 3aKOHBI (TEopusi CTpoeHUs opraHuuyeckux BemiecTB A.M. bByrneposa, 3akoH
COXpaHEHUs Macchl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMUU;

MHPOBO33PCHUECKUE 3HAHUS, JIS)KAIINE B OCHOBE MOHUMAHUSI TPUYUHHOCTA i CUCTEMHOCTH
XUMHUYECKUX BJICHUH, ()aKTOJIOTHUYECKUE CBEICHNUS O CBOIMCTBAX, COCTABE, MOJIy4€HUHU U O€30ITaCHOM
WCTIOTB30BAaHUN BAXKHEUITUX OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEITHHOCTH
YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHU BBISIBIISATH XapaKTepHbIE MPU3HAKY MMOHATHU, YCTaHABIUBATh X
B3aMMOCBSI3b, MCIOJb30BAaTh COOTBETCTBYIOIIME IOHATUSA IPHU OMHCAHUM COCTaBa, CTPOCHUS H
MPEBpAIICHUN OPTAaHUYECKUX COCIMHEHU;

c(hOPMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (GopMyll OpraHMYecKUx BEHIECTB U
YPABHEHUN XUMHUYECKUX PEaKUWW, U3rOTaBIMBATh MOJEIH MOJIEKYJI OPTaHMYECKUX BEIIECTB JIA
WJUTFOCTPALMU UX XMMUYECKOTO U MPOCTPAHCTBEHHOIO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIUBATh MPHUHAUICKHOCTh U3YYEHHBIX OPraHHMYECKHUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OTNPeAeIEHHOMY KJIacCy/TpyIine CoequHEHM (YIIIeBOJ0POIbI,
KHUCTIOPOJI ¥ a30TCOJEpIKAllle COCAMHEHUS, BBICOKOMOJICKYISIPHBIE COCIUHEHHs), [1aBaThb MM
HazBaHus 1o cuctemarndeckod Homenknarype (IUPAC), a Ttaxke NpUBOAUTH TpPUBHAIHHBIC
Ha3BaHUS OTIENIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIWJICH, alleTUJIeH, STHJICHIJIHKOJb,
miiepuH, ¢eHon, (opManbAerui, aueTanbIeruj, MypaBbHHAs KHUCIOTA, YKCYCHas KHCIOTa,
OJIEMHOBAsI KMCIIOTA, CTEApUHOBAs KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmal, HeIi0I03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEACTATh BUABI XUMHYECKOH CBS3M B OPraHMYECKHUX
coenuHEeHUsX (OMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHSI TMPUMEHSTH TOJOXKEHUS TEOPHUH CTPOCHUS OPraHUYeCKHX
BemectB A.M. bytiiepoBa ansi 0ObsSCHEHHUS 3aBHCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB
(MetaH, 3TaH, YTUJIEH, TPONUJICH, alleTUJIeH, OyranueH-1,3, MetunOyraauen-1,3, 6eH30, METaHO,
9TaHOJ, ATHJIEHIIIMKONb, TIUIEpUH, (EHON, aleTanbAeTua, MypaBbHUHAas U YKCYCHAasi KHUCIOTHI,
IJIIOKO3a, KpaxMall, LeJUTI0JI03a, aMUHOYKCYCHasl KHUCIIOTa), MITIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXJy HHUMHM YpPaBHEHUSIMU COOTBETCTBYIOLIMX XHWMHMUYECKHUX PEAKIUH C HCIOJIb30BaHUEM



CTPYKTYPHBIX (hOpMYII;

c(OpMHPOBAHHOCTb YMEHUS XapaKTePU30BaTh UCTOUHUKHU YITICBOJOPOIHOTO ChIpbs (HE(PTH,
IPUPOAHBIA Ta3, yrojb), CHOCOOBI MX TMEpPepadOTKU U MPAKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKu;

c(hOpMHUPOBAHHOCTH YMEHHUI TIPOBOIUTH BBIYUCIICHUS 110 XUMHYECKAM YPaBHEHUSM (MacCHhl,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WM MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BELECTB WM MPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMECHHW BJIAJIETh CHCTEMOH 3HAHHW 00 OCHOBHBIX METOJaX HAYIHOTO
MMO3HAHUS, UCTIONB3YEeMbIX B XUMUU TIPH U3YUCHUH BEIICCTB M XUMHUYCCKUX SIBJICHHUN (HAOIOICHNE,
U3MEpEeHHe, SKCIEPUMEHT, MOJEINUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIHSX, CBS3aHHBIX C BEIMIECTBAMH W HX
MIPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUW COOMIOAATh MpaBHJIAa TOJIB30BAHUS XUMHUYECKOW MOCYION M
abopaTOpHBIM O0OPYIOBAHHEM, a TaKXKe IMpaBuja OOpalleHHs] ¢ BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TIJITAHUPOBATH M BBHITIOJNHATh XUMHYECKANW HKCIEPUMEHT
(mpeBpalieHuss OpraHUYECKUX BEIIECTB MPH HArPEBaHUU, MOTyYE€HUE JTUJICHA U H3YyYEHHUE €ro
CBOICTB, KaUYECTBEHHbIE PEAKIIMU OPraHMYECKUX BELIECTB, JCHaTypalus OeJIKOB IMpHU HArpeBaHMU,
L[BETHBIE PEaKLU OEJIKOB) B COOTBETCTBUU C MPABHIAMU TEXHUKHU 0€30MaCHOCTH IIPHU 0OpaIIeHnH ¢
BEIIECTBAMU U JIaOOpaTOpHBIM OOOpYIOBaHUEM, TMPEACTABIATh pPE3YJAbTAThl XUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3arrcu ypaBHEHUN COOTBETCTBYIOIINX PEAKIUIl 1 (OPMYITUPOBATH BBHIBOIBI
Ha OCHOBE ATHX PE3YJbTaTOB;

c(OPMHUPOBAHHOCT, YMEHUN KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHHUKOB (CpencTBa MaccoBo nHpopmanuu, MIHTepHET 1 Apyrux);

chOpMUPOBAHHOCTh YMEHUW COOJIONATh TIpaBWJIA OSKOJOTHYECKH IIEIeCO00pa3HOTO
MOBE/ICHUs B OBITY U TPYIOBO ACSATEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10POBbSI U OKPYKaroIei
MIPUPOJIHOM cpelibl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS Ha YKUBBIE OPraHU3MBI ONPEAETIEHHBIX
OpraHMYeCKUX BeIIeCTB, MoHUMas cmbich mnokazarens [IJIK, mosicHATh Ha mpuMepax crocoObl
YMEHBILIEHUS U MPEAOTBPAILlEHUs UX BPEIHOTO BO3ICHCTBHS Ha OpraHU3M YeoBeKa.

Conepxxanmne yueOHOIo npeamera
Paznen 1. OcHOBHbBIE MOHATHSI OPTaHUYECKON XUMMHU.

IlosiBnenue u Pa3BHUTHC OpFaHI/I‘leCKOﬁ XHUMHUH KaK HAYKH. Hpez[MeT H 3aJa4u1 OpraHquCKOﬁ
XuMuHU. MecTo U 3HaueHue OpraHquCKOﬁ XMMHUHU B CUCTEMC CCTCCTBCHHBIX HaAYK. Bzaumocss3b
HCOPraHM4YCCKHUX U OPraHUYCCKUX BCIICCTB.

Pemrenue pacCdC€THBIX 3aJa4 Ha YCTAHOBJICHUC (I)OpMYJ'I YIEBOAOPOAOB IO 3JICMEHTHOMY
COCTaBY U I10 aHAJIN3y MMPOAYKTOB CTOpAaHUA.

9J'IeKTpOHHOC CTPOCHUC U XUMUYCCKUC CBA3H aTOMa YIJICpOAaA. OcHOBHOE 1 BO36y>KI[éHHBIe
COCTOSAHHA aTOMOB Ha HNpUMEPE YyIJiepoJa. FI/I6pI/IJII/I3aI_II/I$I ATOMHBIX Op6I/ITaJIeI\/’I, €C THUIIbI JIA
OpraHn4eCKux COCIUHEHUH: Sp3, sz, Sp. O6p3.30BaHI/IC G- U TI-CBSI3€H B MOJICKYIIaX OPraHNnYCCKUX
COCIUHEHU. HpOCTpaHCTBCHHOC CTPOCHHUEC OPraHUYCCKUX COCIUHEHUH.

XHWMHUYECKOE CTPOECHHE KaK NOPSAJOK COEIMHEHUS aTOMOB B MOJEKYIE€ COINIAaCHO HX
BaJIEHTHOCTU. OCHOBHBIE TOJ0XKEHUSI TEOPUN XMMHUUYECKOTO CTPOEHHUS OPraHMYECKUX COEIMHEHUIN
A.M. ByrnepoBa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS MoJIeKyll. CTpyKTypHas



dbopmyna.
WN3omepuss u wuszomepbl. CTpykTypHass M NpOCTpaHCTBEHHas wu3oMmepus. M3omepus
yIepoHoro ckeiera. Vzomepus mosiokeHus. MeXKiaccoBasi H30MEpHs.

Bunel npocrpancTtBeHHOM un3omepuu. Onruueckas u3oMepus. ACUMMETPUYECKUN aToM
yoiepoga. OnNTuyecKkue aHTUIOAbl. XHPaJIbHOCTb. XHPAJIbHbIE M aXUPAJIbHBIE MOJIEKYIIBI.
I'eomeTrpuueckas nzomepus (LiUC-, TpaHC-U30MEPHUS).

DNEeKTPOHHOE CTPOEHUE OpPraHMYeCKHX BeEleCTB. B3auMHOE BIMSHHE aTOMOB U TPyl
aTroMoB. OIeKTpoHHbIE HPdekThl. WHAyKTUBHBIH U Me3oMepHbId 3¢ dekrel. IlpencrasBnenue
0 PE30HAHCE.

Knaccudukamus oprannyeckux BemiecTB. OCHOBHBIE KJIACChl OPraHUYECKHX COEIUHEHMH.
[Tpunnuner knaccupuKaluu OpraHUYeCcKuX coenuHeHuid. [loHsTHE 0 (PYHKIMOHAIBLHOW TpyIIIe.
Knaccudukanuss opraHudeckux COEOUHEHMM MO0 (QYHKUMOHAIBHBIM TrpynmnaM. [omosorus.
I'omonoru. 'omonornyeckas pa3HOCTb. [ OMoOsOTHYeCKHE PSABI.

Homenknarypa OpPraHn4eCKuX BEIIIECTB. MexnyHapoaHas (cuctemaTrnueckas)
HOMCHKJIaTypa OPraHuYCcCKHUX BCIICCTB U IIPHUHIMIIbLI O6pa30BaHI/I$I Ha3BaHUHU OpPraHNu4YCCKUX
coeauHeHni. PaninoHanbHass HOMEHKJIATypa.

Knaccudukanus 1 ocoGeHHOCTH opraHnyeckux peakuuid. CrnocoObl 3amuceil peakuuit
B oprannueckoil xumuu. Cxema U ypaBHEHHE. YCIOBUS NpoBeaeHus peaknuil. Knaccudukarms
peaKkuil OpPraHMYeCKUX BEUIECTB MO CTPYKTYPHOMY NPHU3HAKY: 3aMELICHUE, INPUCOEANHEHUE,
orwmieruieHue. PeaknuonHble 1eHTphl. llepBoHavanbHBIE MNOHATHS O THUIAX W MEXaHU3Max
OPraHMYeCKUX peakuuil. [OMOITUTUYECKUI U TeTEPOIMTUYECKUHN Pa3pblB KOBAJEHTHON XUMHYECKOMN
cBs3u. CBOOOAHOPAAVKAIBHBIN U MOHHBIA MEXaHU3MBI peakiuu. [loHsTHe 0 CBOOOIHOM pagukale,
HyKJIeoduie u dIeKTpoduIe.

OKHCIUTEIIBFHO-BOCCTAHOBUTEIILHBIE pcaKuuu B OpFaHquCKOﬁ XHMHH.

OcobeHHocTH OpraHNM4Y€CKUX BCHICCTB. HpI/ILII/IHBI MHOFOO6pa3I/IH OpraHn4€CKuUX BECIICCTB.
OpFaHI/I‘{CCKI/Ie BCIICCTBA B IIpUPOJIC. YI‘J'IepO,Z[HHﬁ CKCJICT OpraHquCKOﬁ MOIJICKYIbI, €0 THIIbI:
ITUKINYCCKUC, aAllUKINYCCKHC. Kap6OI_II/IKJ'II/I‘ICCKI/I€ U TCTCPOUUKINYECKUEC CKEIICTHI. KpaTHOCTI)
XUMHYECKOH CBS3U (BI/II[BI CBsI3EH B MOJICKYJIaX OpPraHUu4Y€CKUX BCIICCTB. OJWHAPHEIC, ,Z[BOﬁHBIC,
TpOﬁHbIe). HN3meHeHue OHCPI'Un CBsI3eH MCKAY arOMaMu yrjiepoJa IpHu YBCJIUYCHUN KPATHOCTU
CBsI3U. HackhlllieHHBIE 1 HEHACKHIIICHHBIE COCUHECHUS.

Paznen 2. YruieBonopoasbl.

AnkaHpl. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl MeTaHa. Sp3-
ruOpuau3anus opouraneil atomoB yriepoaa. ['omonoruyeckuit psa u oOmas ¢opmyna alkaHOB.
Cucremarnueckas HOMEHKJIATypa aJIKaHOB M paJuKaloB. MI30MepHs yIiepoIHOro CKeJleTa ajJKaHOB.
dusnyueckre CBOMCTBA alKaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (PU3NUECKUX CBOICTB.

XUMHYECKHNE CBOWCTBA QJIKAHOB: TAJOTEHUPOBAaHWE, HUTPOBAaHUE, JETHIPUPOBAHMUE,
TEPMUYECKOE pa3liokeHHe (MHUPOIM3), TOPEHHE KaK OJWH M3 OCHOBHBIX HMCTOYHMKOB TeIjia
B IIPOMBIIIJICHHOCTH W OBITY, KaTaIUTUYECKOE OKHUCIIEHHE, KPEKHHI KaK CIIOCOOBI MOIyYEHHS
BOKHEHUIINX COEIMHEHUH B OPraHMYECKOM CHHTE3€, H30MEpH3alis Kak Crocol MOoIydeHHs
BBICOKOCOPTHOTO OeH3rHa. MexaHH3M Peakluu CBOOOTHOPAIUKAILHOTO 3aMelleHHs (Ha MpuMepe
XJIOpUPOBAHUS METAHA).



CuHTeTHYEeCKHE  CIIOCOOBI  MOJNYYEHHUS  AJKaHOB. MeToAbl TOJNy4YeHHs  aJKaHOB
U3 AIKWITAJIOreHUI0B (peakuusi Biopua), nexapOOKCHIMpPOBAaHHEM COJiei KapOOHOBBIX KHCIIOT
Y 3JICKTPOJIM30M PpAcTBOPOB CoOJie KapOOHOBBIX KHCIOT. HaxokaeHue ajkaHoOB B NPUPOJE
Y TIPUMEHEHHUE aJTKaHOB.

[uknoankanel. CTpoeHHE MOJIEKYT UKIoalKaHOB. OOmas ¢opMmyna HKIOATKAHOB.
Homenknarypa nukioankaHoB. M3omepusi IUKIOATKAaHOB: YIJICPOIHOTO CKeNleTa, MEXKKIACCOBasl,
MIPOCTPAHCTBEHHAs (LKC-TpaHC-u3oMepHsi). HanpsokeHHbIe W HeHanpshKeHHbIe MHUKIIbL. Crennduka
CBOMCTB ITUKIIOATTKAHOB C MAJIBIM Pa3MEpPOM IHUKJIA. XHUMHUSCKHE CBOWCTBA IIMKJIONPOTIaHA: TOPECHHUE,
peakuuu mpucoenuHeHus (THAPUPOBAHUE, IPUCOCSTUHEHUE TAJIOTCHOB, TAJIOTCHOBOIOPOJIOB, BOJIBI)
W I[HKJIOTEKCaHA: TOPEHHUE, PEAKIUU PaJUKATLHOTO 3aMeIICHHs (XJIOPUPOBAaHUE, HUTPOBAHUE).
[Tonmy4yeHne MUKII0ATKaHOB U3 AIKAHOB M JUTAJIOTEHATIKAHOB.

AJNKeHBI. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHWE MOJEKYIbl JTHJICHA. Sp2-
rudpuIM3aIus opOuTaIeii aToMOB yIiepoa. G- U M-CBA3U. [ oMoJloTuuecKuil psii u 061mast popmyna
ankeHoB. HomeHkmarypa ankeHoB. M3oMepust alKeHOB: yITICPOJIHOTO CKeJeTa, MOJI0KEHUS KPaTHOM
CBSI3H, TIPOCTPAHCTBEHHAS (T€OMETpUYCCKasi U30MEPHS WIIH ITUC-TPAHC-U30MEPHS), MEIKKIIACCOBasI.
®u3nYeCcKUe CBOKMCTBA AJTKEHOB.

XUMHUYECKHE CBOWCTBA aJIKEHOB. Peakiuum 31ekTpouiIbHOTO MPUCOEIUHEHHS KaK CTIOCO0
MoTy4eHus] (PYHKITMOHAJIBHBIX MPOU3BOJHBIX YITIEBOJAOPOJIOB: THAPHUPOBAHHUE, TajJOTEHHPOBAHUE,
TUAPOTAIOTEHUPOBAaHKE, THApPATalNs aTKeHOB. [IpaBmiio MapkoBHHUKOBA U €ro 0OBSICHEHHE C TOYKU
3peHusi SIEeKTPOHHOM Teopuu. PanukanpbHOe mpHUcOeAMHEHHE OpOMOBOAOPOAA K alKeHaM B
MPUCYTCTBUH Tepekuceil. OKHUCIeHNe alKeHOB: TOpEeHUe, OKUCIEHNE KUCIOPOJIOM B MPHUCYTCTBUU
xnopuaoB nawtamus (1) u memu (II) (Bakep-mporiecc), okucieHHe KUCIOPOJIOM B IMPUCYTCTBUHU
cepeOpa, OKHCIEHHE TOpPAYUM TIOJKUCICHHBIM pPACTBOPOM II€pMaHraHara Kajus, OKHCIIEHUE
nepMaHraHarom Kanus (peakius Baraepa). KauecTBeHHBIC peaKkIiuu Ha ABOWHYIO CBS3b.

[IpomblninieHHble U J1a0OpaTOpHBIE CIOCOOBI MOMY4YEeHUsS alKeHOB. llomydyeHue aikeHOB
U3 aJIKaHOB, CIIUPTOB, TaJIOTEHAJIIKAHOB, nuranoreHankanoB. [IpaBuno 3aiiuesa. [lonmumepusamus
ankeHoB. [lonmumepuzanus Ha karanuzatopax Lumepa-Harra. [lonuaTuien kak KpynmHOTOHHAXHBIN
MPOAYKT XUMHUUYECKOTO MPOU3BOACTBA. [IpMeHeHne alnkeHoB (3TUIIEH U MPOTIHIICH).

Anxanuensl. Knaccudukaius ankaaieHoB 110 B3aUMHOMY PAcIIONIOKEHHUIO KPATHBIX CBSA3EH B
Mosiekyne. (OcoOEHHOCTH BIIEKTPOHHOTO U IMPOCTPAHCTBEHHOTO CTPOEHHUSA COMPSHKEHHBIX
ankanueHoB. O0mas dopmyna ankaaueHoB. Homenkiarypa u uzomepus ankaaueHos. Ousndeckue
CBOMCTBa  alKaJueHOB. XHUMHUYECKHE CBOWMCTBA aJKaJMEHOB: PEAKIHH MPUCOCAUHEHUS
(rumpupoBaHMe, TaJIOTCHHPOBAHME), TOpPEHHs] W mnonuMepusamuu. 1,2- u 1,4-mpucoenuHeHHeE.
[Tonyuenue ankanueHoB. CunTe3 OyraaueHa u3 OyTaHa u 3TaHOIA.

[Momumepusanus. Kayuyku. Bknang C.B. JlebeneBa B monydeHne CMHTETHYECKOTO KaydyKa.
Bynkanunzanus kay4dykoB. Pe3una. MHoroo6pasue BUI0B CHHTETHYECKUX KaydyKOB, MX CBOWCTBA U
IIPUMEHEHHE.

AnkuHbl. OJIEKTPOHHOE€ W  IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl — alleTHUJICHA.
Sp-rubpuauszanus opouraneit atomoB yriepoja. [oMonoruueckuit psaa u odmas popmysaa aaTKAHOB.
Homenknarypa ankuHoB. M30mMepus aJKMHOB: YITIEPOJHOTO CKEJETa, MOJ0KEHUS KPaTHOW CBSA3H,
MexKiaccoBasd. PU3NUYECKUE CBOMCTBA AIKMHOB.

XHUMHUYECKHE CBOICTBAa alKWHOB. Peaknuu MNPUCOCIUHCHHUA KaK croco0 MOJIYUYCHUSA
MOJIMMEPOB U APYIrUX IMOJIC3HBIX IMPOAYKTOB. FI/I,Z[pI/IpOBaHI/Ie. Peakuun MPUCOCANHCHUSA T'aJIOTCHOB,



raJloOT€HOBOJIOPOOB, BOABl. Tpumepusauuss W JuMepu3anus aneTwieHa. Peakuuu 3aMelneHus.
KucnotHble cBOICTBa aIKMHOB C KOHLIEBOM TPOMHON CB3b10. AnleTHiieHUAbl. OKHUCIEHUE aJKUHOB
pacTBOpPOM IlepMaHranara Kanaus. [openue anerumneHa.

[Tony4yeHue aneTwieHa NHPOIM30M MeTaHa M KapOUAHbIM MeTofoM. CHHTE3 aJKMHOB
ANKWIMPOBaHUEM aueTuinuaoB. [IpuMeHenue anerunneHa. [opeHHMe aneTW/IeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM JUISl CBAPKU U PE3KU METAJIIOB.

Apenbl. Hctopus otkpeiTus Ocn3oia. CoBpeMEHHBIC MPEIACTABICHUS 00 3JICKTPOHHOM
Y IPOCTPAHCTBCHHOM CTpoeHuHu OeH3oma. OOmas gopmyna apeHoB. M3omepuss u HOMEHKIATypa
roMoJioroB OeH3omna. M3omepus au3aMemieHHBIX OCH30JIOB HA TpUMeEpe KCHIIOJOB. DU3MYecKue
CBOMCTBa OeH30171a.

XuMudeckue cBoicTBa OeH3oma. Peakiinu 3amenienus B 66H30JIbHOM sipe (3MeKTpoUIbLHOE
3aMeIIeHNEe): TAIOTEHHPOBaHNE, HUTPOBAHNE, AKIIIMPOBaHKE. Peakny nprucoequHeHns K OEH30.Ty
(rugpupoBaHMe, TaJOreHUpOBaHUE (XJIOpUpOBaHME Ha cBery)). Peakuus ropenus. OcoOGEHHOCTH
XAMUYECKHX CBOMCTB aJKHIIOCH30JIOB Ha TIPIMEPE TOTyosa. B3auMHOE BIMSTHIE aTOMOB B MOJICKYJIE
tomyona. [IpaBuia OpueHTAIIMN 3aMECTUTENEH B PEakIHsIX 3aMelIeHHs. XJIOPUPOBAHHUE TOJYOJIA.
OxwucreHre anKmIOEH30JI0B PACTBOPOM NEpMaHTaHaTa Kajus. [ atoreHupoBaHNe aJKMIOCH30JI0B B
6okoByto 11enb. HurpoBanue HUTpoOeH30:1a.

ITomy4yenune O6eH3omna u ero romosioros. IlpuMeHeHne romosoros 6eH3oma.

I'eneTnueckas cBA3b MEXAY pa3IMUHBIMU KJIaCCaMH yIi1eBoI0po10B. KauecTBeHHbIE peakiun
Ha HemnpeAeNbHbIe YIIIEBOAOPOIbI.

[IpupogHbie MCTOYHUKHA YIIEBOAOPOAOB. [IpupomHbIii M MOMYTHBIH HE(PTSIHON Ta3bl, HX
cocTaB W Hcnoib3oBanue. HegTh kak cmech yrieBogoponoB. CoctaB Heptn u €€ mepepaboTka.
Hedrenponykrel. [lepsuunas nepepadbortka HedTu. [leperonka nHedtu. OkTaHOBOE YUCIIO OCH3MHA.
Oxpana okpyxamwllei cpeabl npu HedrernepepadOTKe M TPAHCHOPTHUPOBKE HEPTEIPOTYKTOB.
Kamennsiii yross. KokcoBanue yris. ["'azudukanus yrist. Dxonoruyeckue npooieMbl, BOSHUKAOIIUE
IIPH UCTIOJIB30BAaHUU YISl B KQYECTBE TOILJIMBA.

Bropuunas (rimyookas) nepepadotka Hedpru. Kpexunr. PudopmuHr.

FaJ'IOl"eHOHPOI/I?»BOI[HI)IC YIJIEBOJAOPOIOB. PeaKHI/II/I 3aMCIICHUA TajJIor€Ha Ha THUAPOKCHUII,
HUTPOTPYIITY, HUAHOT'PYIIILY. HCﬁCTBHe Ha raJIOr¢HIIPOXU3BOJHLBIC BOAHOI'O U CIIMPTOBOI'O pacTBOpa
IICJIOYH. CpaBHeHI/IC peaKHHOHHOﬁ CIIOCOOHOCTH AJIKWJI-, BUHHUII-, (1)6HI/IJ'I- u 6CH3I/IJ'II‘8.J'IOI‘6HI/II[0B.
BzaumojeiicTBue auraioreHajJkaHOB C MarHMeM M IIMHKOM. lloHsaTue o MCTAJUIOOPIraHUYCCKUX
COCIUHCHUAX. MaFHHﬁopF AHNYCCKUC COCANHCHHUA. Peaktun rpI/IHBSIpa. Hcnonp3oBanue
TaJIOrCHIIPOMU3BOJHLIX B 6BITy., TCXHUKC U B CUHTC3C.

Pasnen 3. Kuciiopoa-conep:xamue oprannieckue coe{MHeHH.

Crnuptel. Knaccuduxanusi, HOMEHKIaTypa M H30Mepusi CIUPTOB. [oMojoruueckuit psa
uobmas Qopmyna MpeaeabHbIX OJHOATOMHBIX cHUpPTOB. (PDU3nMYecKkHe CBONCTBAa MNpeNesbHBIX
OJTHOATOMHBIX CHUPTOB. BomoponHas CBsi3b MEXIy MOJIEKYJIaMH M €€ BIUsSHUE Ha (U3UYECKHe
cBoiicTBa cnuproB. dusnonoruyeckoe AECUCTBHE METAaHOJA M 3TAHOJA HA OPraHHU3M YEJIOBEKA.
[TpombltieHHbIH cMHTE3 MeTaHoma. [lonyueHne 3Tanona: peakiust OpoxKEeHUs ITTFOKO3bI, THApaTaLus
sTwiieHa. [[puMeHenne Meranona u 3TaHona.

XHWMHUYECKHE CBOMCTBa CIIUPTOB: KUCIIOTHBIC CBOMCTBa (BSaHMOIlCﬁCTBHC C HATpHUEM Kak



croco0 yCTaHOBIICHUS HAJTMYHUS THAPOKCOTPYIIIBI); PEAKIIMU 3aMELICHUS THAPOKCUIIBHOM IPYIINbI Ha
rajjoreH Kak Croco0 MONy4eHHUs PAacTBOPUTENCH; MEXMOJEKYIspHAs W BHYTPHUMOJIEKYIApHAs
Jeruaparaius; o0pa3oBaHHe CI0XKHBIX 3(UPOB ¢ HEOPraHNYECKUMHU U OPTaHMYECKUMHU KUCIIOTaMU;
ropenue; okuciaeHue okcugoM wmenu (II), NmoaKUCIEHHBIM pPacTBOpPOM IE€pMaHraHara Kajus,
XPOMOBOM CMECHIO; PEAKIMH YIIIEBOJOPOIHOIO paguKana. AJTKOroisaTsl. [ MaApoan3, alKuiInpoBaHue
(cunTe3 mpocTeix 3¢upoB mo Bumbsmcony). Ilpocteie 3¢upbl Kak H30Mepbl TNPENETbHBIX
OJTHOATOMHBIX cTUPTOB CpaBHEHHE X (PU3NIECKUX M XUMHUUECKHUX CBOWCTB CO criupramu. Peakuus
pacIlenIeHus IPOCThIX 3(PUPOB HOTOBOJOPOIOM.

MHuoroaroMHsIe CIIMPTHI. OTUJICHITIMKOIL U DIMOCPUH KaK MPEACTABUTCIN MPCACIIBHBIX
MHOTI'0AaTOMHBIX CIIMPTOB, HUX (1)1/131/111601(1/16 H XuMHYeckue cBorcTBa. KadecTBeHHas pC€aKknuusa Ha
MHOTI'0AaTOMHBIC CITUPTHI U e€ MPUMCHCHUEC JJId PACIIO3HABaHHW A ITTMICPHUHA B COCTABEC KOCMETUUCCKUX
CpCACTB. Cunres JHUOKCaHa M3 JTHJICHITIMKOJIA. TOKCMYHOCTE ATUJICHTIIMKOJIS. HpaKTI/I‘-IGCKOG
MPUMCHCHUC DTUJICHITIMKOJIA U ITTAULICPHUHA.

@enombl. CTpoeHHe, W30MEpHsl U HOMEHKJarypa (eHosoB. B3anmMmHOe BIMSHHE aTOMOB
B MoJiekynie (eHona. Dusmueckue U XUMHYECKHE CBOicTBa (eHosa u Kpe3onoB. KucnoTHbie
CBOICTBa (DEHOJIOB B CPAaBHEHUU CO CIIUPTAMU: PEAKIMK C HaTpUeM, THIPOKCHIOM HaTpus. Peakuuu
3aMeleHusi B OEH30JbHOM KOJIblle (TajoreHupoBaHue (OpomupoBaHue), HUTpoBaHue). OKucieHue
tdenonoB. KauectBennnie peakunn Ha penon. [lonydenue denona. [Ipumenenne genona.

KapOonwmipHbie coenmnHeHus. ANBAETHIAB U KETOHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHue KapOOHMILHOM IPyMIIb, €€ MOJISPHOCTH U MossipuzyeMocTs. Kinaccudukanus anbaeruion
u keToHOB. CTpoeHHe NpeAeNbHbIX albAeruaoB. [oMonornyeckuil psa, HOMEHKIATypa, U30Mepus
MpeeNbHbIX albaeruoB. CTpoeHHEe MOJEKYIbl alleToHa. [ OMOJIoruueckuil psii, HOMEHKJaTypa u
n3omepust keToHoB. Obmias popMynna npeaeabHbIX albIEruI0B U KeToHOB. dusnueckue cBoicTBa
dbopMmanbaeruia, aneraabAeruia, anerona. [lonaTue o KeTo-eHONbHON TayTOMEpHH KapOOHMIIBHBIX
coeuHEeHU. XUMUYECKUE CBOMCTBA MpeIeIbHBIX allbJICTHI0B U KETOHOB. Peakiiuu npucoeanHeHus
BOJIbI, CIIUPTOB, IIMAHOBOIOPOIa U TUApocyb(uTa HaTpus. CpaBHEHHE PEaKIIMOHHOMN CIOCOOHOCTH
QJIbJICTUJIOB U KETOHOB B PEAKIMSIX MPUCOEINHEHUS.

XHUMHYECKHUE CBOMCTBA IMPEICIBbHBIX AJIbJICTHIOB U KETOHOB. Peakiuu 3aMeIlieHHuss aTOMOB
BOJIOPO/IA TIPH O-YITICPOJIHOM aToMe Ha rayioreH. [TonmMepusarus GopMaibaeruiaa u aneraibaeruia.
CHHTE3 CIHUPTOB B3aUMOJICHCTBHEM KapOOHMJIBHBIX COCIMHEHHUH C peakTuBoM [ 'puHBspa.
OxkuciieHne KapOOHWIBHBIX coeMUHEHHH. OCOOCHHOCTH peakIui OKUCIeHus aneroHa. CpaBHEHHE
OKHCJICHHUS aJIbJICTHI0B U KeTOHOB. [ napupoBanue. BoccTaHoBIeHHE KApOOHUIBHBIX COCIUHEHUIN B
cnupThl. KavyecTBEHHBIC peaklMu Ha ajbJCTHIHYI TpyHny (peakuus «cepeOpsHOro 3epkaiay,
B3aumojeiicteue ¢ ruapokcuaom wmenu (II)). OcobGenHoctu Qopmanbaeruga. Ilomydenue
MIpENeNbHBIX allbJIETUIOB: OKWCJICHHE CIHPTOB, THApaTanus aneTwieHa (peakius Kydeposa),
OKHCJICHHEM JTHJIEHA KUCIOPOAOM B mpucyrcTBun xiopuna mamtanus (II). Ilomydenue anerona
OKHCJICHHEM MPOTAaHoNa-2 U Pa3NioKEHHEeM KalbIIMEeBOW MM OapHeBOW CONMM YKCYCHOW KHCIOTHI.
TokcuuHOCTH anblerunoB. BaxHeiine mpeacTaBUTENd albIeTUI0B U KETOHOB: (hopMaibAeru,
YKCYCHBIN aJibJeTH/, alleTOH U UX MPAKTUYECKOE UCIIOIb30BaHUE.

KapGoHoBbie kucnotel. CTpoeHHE TMpeaeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Knaccupukanms, wu3oMepus W HOMEHKIArypa  KapOOHOBBIX  KHCIOT.  OJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIIbHOM Tpynmbl. [oMonoruueckuil psa u odmas gopmyna
NpeAeTbHBIX  OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. Du3nyeckue CBONCTBA INpeNesIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha TIpUMEpe MYpPaBbHUHOM, YKCYCHOM, IPONMOHOBOMH,



NAIBMUTHHOBOM M CTEapWHOBOM KUCIIOT. Bomoponanbie cBs3W, acconuanus KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. KucinoTHbIE cBOiicTBa
(M3MEHEHNE OKpacKHW HMHIUKAaTOpOB, PEaKUUU C AKTUBHBIMH METaJUIaMH, OCHOBHBIMHU OKCHJIaMH,
OCHOBaHMSIMH, COJsIMH). VI3MeHeHue cuiabl KapOOHOBBIX KHCJIOT MpPU BBEICHHHM JIOHOPHBIX
U aKLENTOPHBIX 3amecTuTeneil. B3aumoneiictBue kapOOHOBBIX KHUCIOT CO CIHMpPTaMH (peaxius
STepU(HKALNNN), 00PaTUMOCTh PEAKIWH, MEXaHU3M peakuuu sTepuukanuu. [amoreHupoBaHue
KapOOHOBBIX KHUCJIOT B OOKOBYIO 1erb. OCOOCHHOCTH XUMHUYECKHX CBOMCTB MYpaBbUHOW KHCIIOTHI.
[Tonyuenue npenenbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKUCIEHHUE aJIbJIETUJIOB, OKHCIEHUE
IIEPBUYHBIX CIIUPTOB, OKUCJICHUE aJIKAHOB U AJIKEHOB, THIPOJIN30M I€MUHAIBHBIX TPUTAJIOT€HUIOB.
[TonyyeHne MypaBbMHON M YKCYCHOW KHCJIOT B IIPOMBIIUICHHOCTH. [IpuMeHeHne MypaBbUHOU U
YKCYCHOH KUCIOT. Boiciine npenenbHble KapOOHOBBIE KUCIIOTHI.

OyHKIMOHAIbHBIE IPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

XJIOpaHTUIPUIBI U AHTUJIPHUIBI KapOOHOBBIX KHCJIOT: MOJydeHue, ruaponus. llomyuenue
CIIOXKHBIX 3(UPOB € UCHOIH30BAHUEM XJIOPAHTHAPHUIOB U aHTUAPUIOB KUCIIOT.

Cnoxuble 3¢upsl. CTpoeHre, HOMEHKIATypa U HM30MEepHs CIIOXKHBIX 3¢upoB. CloxHbIE
3¢upbl KaKk HM30Mepbl KapOOHOBBIX KHUCIOT (MeKKjaccoBas u3zomepusi). CpaBHeHHE (DU3HUECKHUX
CBOMCTB U PEaKIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(DUPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT.
Iuaponus cnoxubIX 3QupoB. CriocoObI MOTyYEHHs CIOKHBIX 3(UPOB: ATepupuKaus KapOOHOBBIX
KHUCJIOT, AalMJIMPOBAaHUE CHUPTOB M  AJKOTOJIATOB TallOTEHAHTHPUAAMU U aHTUIpUIAMHU,
ANKUIMPOBAHUE KapOOKCHIAT-HOHOB. [IpuMeHeHne CIoKHBIX 3(pUpOB B MUIIEBON U apPproMepHOi
IPOMBIIIJICHHOCTH.

Amuzpl KapOOHOBBIX KHCIIOT: MTOJIy4€HHE U CBOWCTBA Ha MpUMEpE aleTaMuaa.

Conu kapOOHOBBIX KUCIIOT, UX TEPMUYECKOE Pa3IOKEHHE B MPUCYTCTBUU Iienoun. CuHTE3
KapOOHWJIbHBIX COEIMHEHUHN Pa3lIo’KEHUEM KaJIbLIUEBBIX COJIeH KapOOHOBBIX KUCIIOT.

MHuoroo6pasue kapOOHOBBIX KHCIIOT.

HenpenenbHble U apoMaTHUeCKHE KHUCJIOTBI: OCOOGHHOCTHM HMX CTPOCHHMS M CBOMCTB.
[Ipumenenne 6eH301HOM KUCIOTHI. Briciiue HenpenenbHble KApOOHOBBIE KUCIOTHI.

HBYXOCHOBHBIC Kap6OHOBBIe KHCJIOTBI: 06H_[I/Ie CIIOCOOBI IIOJIYUCHMUA, 0COOEHHOCTH
XUMHUYECKUX CBOMCTB. HlaBeneBa;I H MAJIOHOBAs KHUCJIOTA KaK IIPCACTAaBUTCIU ,Z[I/IKap6OHOBLIX
KHCJIIOT.

Apomarnueckue JTUKapOOHOBBIC KHUCIOTHI ((ranmeBas, uszodraseBas u TepedTaneBas
KHCJIOTBI).

[TonsiTHe O TUAPOKCUKAPOOHOBBIX KUCIOTaX M UX MPEACTABUTENSAX MOJOYHOW, TUMOHHOM,
sI0JIOYHOM ¥ BUHHOM KUCJIOTaX. 3HaYeHUE U MPUMEHEHUE KapOOHOBBIX KHCIIOT.
Pasnen 4. A30T1- u cepo-coaepikamme coeUHEHMS.

Hutpocoenunenus. DIeKTpOHHOE CTpOEHHE HUTpOorpynmsl. [lonydyenne HUTpOCOEqMHEHHH.
BoccraHoBieHHE HUTPOAapeHOB B aMUHBL. ApOMAarHMYeCcKUe HUTPOCOEAMHEHUs. B3pbiBuaThie
BELIECTBA.

Amunbl. Knaccudukanuss 1o THUMY YIVIEBOJOPOJHOIO paJuKaia M YHCIY aMHHOTPYII
B MOJIEKYJIE, HOMEHKIIATypa, M30Mepusi aMUHOB. llepBHuHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.



DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MPEENbHBIX aMUHOB. PU3NYECKUE CBOWCTBA AMHHOB.
AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: peakuuu ¢ BOjaOH, kuciaoramu. Conu aJKUIaMMOHHSL.
Peakuust ropeHus aMMHOB. AJIKUIMPOBAaHUE U alJIMPOBAaHUE aMUHOB. Peakiuu aMuHOB € a30TUCTON
KHUCJIOTOU. [losydeHrne aMUHOB QJIKWIMPOBAaHUEM aMMHUAKA U BOCCTAHOBIICHUEM HUTPOIIPOU3BOHBIX
YIJIEBOAOPOAOB, U3 cnuptoB. [IpumeHeHre aMuHOB B (hapMalleBTUUECKOI MPOMBIIIJIEHHOCTH.

ApOMaTI/I‘-IeCKI/IG aMUHBI. AHUINH Kak NpeACTABUTCIIb ApOMATHYCCKUX aMHUHOB. CTpOCHI/Ie
agnnrHa. B3amMmHoe BimsHHE I'pyrnmn aTtoOMOB B MOJICKYJIC aAHMWJIMHA. Bmusane 3amecturenci
B ApOMAarTu4€CKOM SAp€ Ha KUCIIOTHBIC M OCHOBHBIC CBOMCTBA ApuJIaMHUHOB. HpI/I‘-II/IHBI ocra0neHus
OCHOBHBEIX CBOMCTB aHHMJIMHA B CpaBHCHHMU C aMHWHaMHU HPCACIIbHOTO psAaa. XUMHYECKHE CBOMCTBA
aHWIMHA: OCHOBHBIE CBOICTBa (B3aUMOJEICTBME C KHUCIOTaMM); pEaKLUHUU 3aMELIEHUs B
apoMaTu4eckoe sapo (rajoreHupoBaHUE (B3aUMOJEUCTBHE € OpPOMHOW BOJIOM), HUTPOBAHHE
(B3auMoO/E€HCTBUE C QA30THOM KHUCJIOTOM), Cylb(UPOBAaHUE); OKUCICHHE; aIKWINPOBAHUE U
alUIMpOBaHKE N0 aTroMy a3ota). [lonydyeHue anunuHa (peakuus 3UHMHA). AHWINH KaK ChIPbE IS
MIPOM3BO/ICTBA aHUJIMHOBBIX KpacuTesiel. CHHTE3bl Ha OCHOBE aHUJIMHA.

Cepooprannyeckue coenuHeHus. [IpencraBieHne O CEpOOPraHUYECKUX COECTUHEHHSX.
Oco0OeHHOCTH UX CTPOCHUS U CBOMCTB. 3HAYEHHE CEPOOPTraHNUYECKUX COSTUHEHUI.

I'ereponnknsl. @ypaH U TUPPOI KakK MPEACTABUTENM MATUWICHHBIX reTepourkioB. [Ipupona
apOMaTUYHOCTH MATUWICHHBIX TIETEPOLMKIIOB. OJIEKTPOHHOE CTPOEHUE MOJIEKYIbl NUppoIa,
apOMaTUYECKHUI XapakTep MOieKynbl. KHCIIOTHBIE CBOWCTBA MUPPOJIA.

[MupuavH Kak NpPeACTaBUTENb MIECTUWIEHHBIX T'€TEPOLMKIOB. DJIEKTPOHHOE CTPOCHUE
MOJIEKY/Ibl MHPUIMHA, apOMaTUYeCKui XapakTep MoJieKylibl. OCHOBHBIE CBOICTBa NUpPUIUHA.
Paznuume B mpOSBICHHMM OCHOBHBIX CBOMCTB MUppojia M NUpHAMHA. Peaknuu mnupuauHa:
ANMEKTPOQHUIIbHOE 3aMellleHHe, THAPUPOBAaHUE, 3aMEIIeHHEe aTOMOB BOJIOPOJa B O-MOJIOKEHUH
Ha ruapokcorpynny.  Ilukommael M ux  okucieHue.  Kero-eHonpHass  Tayromepus
o-ruapokcunupuauHa. IlpencraBnenue o0 umHIazone, MUNEPUIMHE, MUPUMUINHE, HUKOTHHE,
aTponuHe, MypruHe, MyPUHOBBIX U MUPUMHUINHOBBIX OCHOBAHUSX.

Pa3znea 5. Buosiornyeckn akTUBHBIE BellleCTBA.

Yrnesoapl. O6miast dopmyna yrmieBomoB. Kitaccudukarmus yrieBomoB. MoHO-, OHro-
u nonucaxapuiel. [IpuMenenue u Ouonoruueckas poiib yrieBoAoB. OKHCIEHHE YITIEBOJIOB —
WCTOYHHK HEPTHH KUBBIX OPraHU3MOB.

dusnueckue CBOMCTBA M HAXOXAECHUE YIVIEBOAOB B IMpupojae (Ha mpuMepe IIHOKO3bI
u Gpykro3sl). JIuHelHas U LUKINYeckas GOpMbl INIOKO3bl M QpykTo3bl. [IMpaHo3bl U QypaHO3BIL.
®opmynel Gumepa u Xeyopca. [lonarue o TayroMepun Kak BUAE U30MEPUM MEXKAY LIMKIMYECKON U
nuHelHoM popmamu. DpyKkTo3a Kak n3oMep IIoKo3bl. Pubosa u nezokcuproosa.

XUMUYECKHE CBOWCTBA IIIOKO3bI: OKHCIIEHUE XJIOPHON WM OpOMHON BOJOH, OKHCIICHHE
A30THOM KHUCIIOTOW, BOCCTAHOBJICHHE B IIECTHATOMHBIM CHOUPT, alMIMPOBaHUE, AIKUIMPOBAHUE,
M30MepH3aInsl, KaueCTBEHHBIE PEaKIlMy Ha TITI0KO3Y (IKCIIepUMEHTalbHbIC JOKa3aTeIbCTBA HATHUHS
aNbJIETUIHON M CHUPTOBBIX TPYII B TIIOKO3€), CIOHPTOBOE M MOJOYHOKHCIOE OpoKEeHHE.
Imuko3uaHpli TUApPOKCHI, ero crneuuduueckue cpoiictBa. [loHsTne o ruko3umax. llonsThe
0 MIIIOKO3UAAX, UX HAX0XKJAEHUH B Ipupoje. [lonydeHne niroKo3bl.

I[I/Icaxapm[bl. Caxap03a KaK TMpEACTAaBUTCIIb HCBOCCTAHABJIIMBAIOIIHUX AOHUCAXAPUIOB.
CTpOCHI/IC, (I)I/I3I/I‘-ICCI(I/IC U XHMHUYECKHE CBOICTBA caxapo3bl. FI/II[pOJ'II/IS AUCaxapuaoB. HOHY‘-ICHI/IG



caxapa u3 caxapHoil cBekibl. [I[puMeHenne caxapossl.

[Tonucaxapuapl. Kpaxman, NIMKOTEH U LEIUTI0103a Kak OMosornueckue noaumepsl. Kpaxmana
KaK CMECh aMHJIO3bI M aMHJIOTIEKTUHA, €T0 (PM3NUECKUe CBOMCTBAa. XMMHUYECKHE CBOMCTBA Kpaxmara:
TUAPOJIN3, KAYECTBEHHAs] peaklMs C MOJOM M e MPUMEHEHHUE I OOHApYKEHHsI Kpaxmasia B
npoaykrax nutanus. Llemmonos3a: cTpoeHne W (QU3MUECKHE CBOICTBa. XUMHUYECKHE CBOWMCTBA
LEJUTIONO3BI: THAPOIN3, 00pa3oBaHuE CIOXKHBIX 3¢upoB. [IpuMeHeHHe Kpaxmanga M LENIIOI03HL.
IIpakTHueckoe 3Ha4eHUE MOIMCAXAPUIOB.

Kupsl Kak ciokHBIE d(DUPHl TIUIEPUHA W BBICIINX KapOOHOBBIX KHCIOT. PacThrenbHBIC
Y )KMBOTHBIE JKHUPBI, X cOCTaB. DU3NYECKUE CBOMCTBA KUPOB. XHUMHUYECKHE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKHUCICHHE. [WIpPOIW3 MM OMBUICHHE >XHUPOB Kak CIOCO0 MPOMBIIUICHHOTO
MOJTYYEeHHS COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. ['maporeHusanus >kupoB. [IpumeHeHue *KUPOB.
MBp114 KaK coJiu BBICIIMX KapOOHOBBIX KUCIIOT. Motoliiue CBOMCTBa MbLia.

AmuHoxkucnotsl. CocTaB, CTpO€HHE U HOMEHKIJIATypa aMHUHOKHUCIIOT. [oMonoruuecku psj
MpEeNbHBIX AaMUHOKHUCIOT. M3omepus mpenenbHbIX aMUHOKUCIOT. Onrudeckas H30MepHs.
dusndecKue CBONCTBA MPEIETHbHBIX aMUHOKHUCIOT. OCHOBHBIC aMUHOKHCIIOTHI, 00pa3yromre OeIKku.
CriocoObl TOTy4eHHs] aMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaKk aM(OoTepHble OpraHnyecKue CoeMHeHus,
PaBHOBECHS B paCTBOPaxX AMUHOKHUCIOT. CBOMCTBa aMMHOKHUCIIOT: KHCIIOTHBIE M OCHOBHBIE CBOMCTBA;
alMUIMPOBAHUE AMHUHOTPYIIBI; 3TepUPHUKAIUSA; PEeaKIUH ¢ a30TUCTOM kucinotoil. KauecTBeHHbIE
peakuuy Ha aMUHOKHUCIOTHI ¢ ruapokcuiom menu (II), auaruapunom, 2,4-muHUTPOGTOPOESH30IOM.
Crnenuduueckue KayeCTBEHHbIE PEAKIIMKA HA ApOMAaTUYECKHE U TeTePOLUKINYECKIE AMUHOKHCIIOTHI
C KOHIICHTPUPOBAHHOW a30THOW KHCJIOTOW, Ha IucTenH c amerarom cBuHna (II). buonormueckoe
3HauY€HHUE 0-aMMHOKHUCIOT. O0NacTH MpUMEHEHHsI aMUHOKUCIIOT.

[Tentuael, ux crpoenue. [lentuanas cBA3b. AMUIHBIA XapakTep MENTUIHOW CBsI3U. CUHTE3
MenTUI0B. [ uaponu3 menTuaos.

benku xak mpuponnsie 6uononmmepbl. CocTaB u cTpoeHHe OenkoB. [lepBudHas cTpykTypa
0eKOB. XMMHUYECKUE METOJIbI YCTAHOBJICHUS aMHHOKHCIIOTHOTO COCTaBa M TOCJIEOBATEILHOCTH.
depMeHTAaTUBHBIN TUAPOIN3 OelkoB. BTopuyHas cTpykTypa OCNKOB: O-CIIUpalib, [B-CTPYKTypa.
Tpernynas u deTBepTHUYHAS CTPYKTypa OeikoB. Jucyiab(uaHbie MOCTUKM W HOHHBIC M BaH-JEp-
BaalbCOBBl  (TUAPO(OOHBIC) B3aUMOACUCTBUSA. XHMHUYECCKHE CBOWCTBA OCJIKOB: THJIPOJIHU3,
JICHaTypalusi, Ka4eCTBEHHbIC (LIBETHBIC) peakinuy Ha Oenku. bruonornyeckre GyHKIMU OEIKOB.

Hyxneunosbie xkucnotel. Hykneosuabl. Hyxneorunel. HykienHoOBbIE KHCIOTBI KAk
npupojHeie monumepsl. CoctaB u crpoenne HykiaenHoBbiX kucioT (JHK u PHK). T'umponus
HYKJIEMHOBBIX KHCIIOT.

Posib HyKJIEMHOBBIX KHUCIOT B ku3HeaearenabHoctu opranuzmoB. @ynknuu JITHK u PHK.
KommnemenrapHocts. ['eHETHUECKHI KOLI.
Pa3gen 6. BeicokomoJIeKy/IsIpHBIE COeIUHEHHUS.

OCHOBHBIE IOHATHE BBICOKOMOJICKYIIAPHBIX COCIUHEHUN: MOHOMECED, NMOJUMEP, CTPYKTYPHOC
3BCHO, CTCIICHL MOJIMMCPU3AINU. OCHOBHBIE  CITOCOOBI MOJIYUCHUSA BBICOKOMOJICKYIISAPHBIX
COCIUHEHMI: pCakiuu MOJIMMEPHU3AlUNA U TIOJUKOHICHCAIIUH. COHOJII/IMCpI/ISaI_II/ISI. CTpOCHI/IC n
CTPYKTYpa NOJIUMCPOB. 3aBUCHMOCTh CBOMCTB NOJIMMEPOB OT CTPOCHUSA MOJICKYIIL.

Knaccudukarus monumepoB: MmiacTMacchl (TUIACTHKHU), AMAacTOMEphl (KaydyKH), BOJOKHA,



KOMIIO3UTHI.

CoBpemeHHblEe IIacTMAcChl (IUIACTUKM) (HMOAMATUIIEH, MOJUIPONMWIEH, IOJIHUCTUPOIL,
MOJUBUHWIXJIOPH, (PTOPOIUIACT, MONMATUIICHTEpedTaNaT, akprii-OyTaueH-CTUPOIbHbIN IIACTHUK,
nonuKapOoHarel). TepMOIIaCTUYHBIE M TePMOpPEaKTHBHBIE NoJuMepsl. deHonpopmanbaeruiHbe
cmonpl. KommnosutHeie marepuansl. [lepcniekTHBBI MCIIOJIB30BaHUS KOMIIO3MTHBIX MaTEpUajoB.
VYrnemnacTuku.

Bonokna, ux knaccudukanus. Ilpupoanble M XUMHYECKHE BOJIOKHA. VICKycCTBEHHbIE
U CUHTeTHUYecKue BoJiokHa. [loHsTne o BuUCKO3e M aneTaTHOM BosiokHe. [lonuagupHbie
Y NTOJIMAMUIHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [[pakTdeckoe UCIoap30BaHUE BOJIOKOH.

Onacromepsl. [lpuponHblii U cuHTeTHMUeCKM Kayuyk. Pesuna u 30onHut. Ilpumenenue
nonumepoB.  Cunrermueckue 1iI€HkU. MemOpanbl. HoBble  TexXHOJOrMM — JanbHeIIero
COBEPIICHCTBOBAHUS MOJUMEPHBIX MAaTEPUAIIOB.

Pasnen 7. Xumuss W 3ammra okpyxkawouieid cpeabl. be3omacHoe oOpamenue
C OpraHn4€CKMMH BE€IIECTBaAMMU.

TeMmbl npakTHYecKUX padoT:

N3roTtoBiieHne Mozaenel MOJIEKYSl OpPraHNYECKUX BEIECTB
[Tony4yenue 3THIIEHAa U U3y4EHHUE €TO0 CBOMCTB.
[Tonyuenue 6pomaTaHa.

[Tonydenue aneroHa.

[Tonydyenune yKCyCHOM KHCIIOTBHI.

CuHre3 sTunanerara.

I'uaponus kpaxmaiia.

Wnentuduxanusi opraHn4ecKux BEIeCTB.

. Pacnio3naBanue miactmacc.

©ooN A WNE

10. Pacrio3HaBaHue BOJIOKOH.

TemaTrnuyeckoe NJIAHUPOBAHUE Y4eOHOI0 MpeaIMeTa

KoJj-Bo
Pasgen / tema Pexomenayembiii JOP
aK. 4acoB
Pa3gen 1. OcHOBHBbIE MOHSITHS OPTrAaHNMYeCKON XUMHUH 22
Tema 1.1. Tlbeer i 5815 obraHIIecKoii ) https://lesson.academy-
. MET U YU OpraHMYECKON XUMHUHU
pen A P content.myschool.edu.ru/04/10
Tema 1.2. PemeHne pacdeTHBIX 3aqad Ha YCTAHOBIICHUE ) https://lesson.academy-
(dhopMyn yriIeBomopomoB content.myschool.edu.ru/04/10

Tema 1.3. DIIeKTpOHHOE CTPOCHNE U XUMUUECKUE CBSI3U aTOMa
https://lesson.academy-

content.myschool.edu.ru/04/10

yriepona. IIpocTpaHCTBEHHOE CTPOGHHE OpraHWYecKHx | 2

COEIMHEHUN

Tema 1.4. OCHOBHBIC TONOKEHHUS TEOPUH XUMHUYECKOTO ) https://lesson.academy-

CTpOEHHUA OpraHudeckux coenqunennit A.M. bytneposa content.myschool.edu.ru/04/10
https://lesson.academy-

Tema 1.5. M3omepus 2 b Y

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

Tema 1.6. B3aumHoe BIUSHHME aTOMOB M TPYII aTOMOB.

https://lesson.academy-

4
DreKkTpoHHbIE (P PEKTHI content.myschool.edu.ru/04/10
https://lesson.academy-
T 1.7. Kn 2
eMa accu(UKaIMs OPraHUIeCKUX BEIIECTB content.myschool.edu.rw/04/10
https://lesson.academy-
T 1.8. I 2
ema OMOTOTHA content.myschool.edu.ru/04/10
Tema 1.9. HoMenkiatypa opraHi4eCcKAX BEIIECTB 2 hitps://lesson.academy-
o ypa op H content.myschool.edu.ru/04/10
Tema 1.10. Knaccupukanms u 0COOCHHOCTH OPTaHHUYECKUX ) https://lesson.academy-
peaxIuii content.myschool.edu.ru/04/10
Pasnea 2. YiieBogoponsl 30
https://lesson.academy-
T 2.1. An 4
ema KaHpt content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.2. 4
ema Huxcoamcast content.myschool.edu.ru/04/10
https://lesson.academy-
T 2.3. A 4
ema JIKCHBT content.myschool.edu.ru/04/10
https://lesson.academy-
T 24. A .K 2
ema TIKANHICHRL. BaydyKH content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 2.5. Amarl 2 content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 2.6. Apen: 4 content.myschool.edu.ru/04/10
Tema 2.7. ['eHeTHuecKas CBA3b MKy Pa3IMUHBIMU KJIacCaMU 4 https://lesson.academy-
YIIIEBONOPO/IOB content.myschool.edu.ru/04/10
Tema 2.8. IIpupoaHsie HICTOYHUKH YIIIEBOAOPOIOB 2 https://lesson.academy-
9. LIPHPOIL YHICBOTOPOL content.myschool.edu.ru/04/10
Tema 2.9. ["'aroreHONIPON3BO, € €BOIOPOIO 2 https://lesson.academy-
. FCHOMPOHMSBOMHBIC YIIICBONOPOZIOB content.myschool.edu.ru/04/10
https://1 .academy-
Tema 2.10. MarauiiopraHmdecKre coeInHEHNs 2 cor?tsent.iliilzr:;;jl.:zf w/04/10
Paznen 3. Kuciopoa-conep:xkanme  opraHuuecKue 24
coeMHEeHHs
https://lesson.academy-
Tema 3.1. Crimptsr. [IpocTteie r3¢upsr 6 content.myschool.edu.rw/04/10
https://lesson.academy-
Tema 3.2. MHOTOaTOMHBIE CITUPTHI 2 content.myschool.edu.rw/04/10
https://lesson.academy-
T 33.0 2
ema CHOTBI content.myschool.edu.ru/04/10
https://lesson.academy-
T 3.4. Kap6 4
ema APOOHITIBHBIC COCAMHCHIA content.myschool.edu.ru/04/10
https://1 . -
Tema 3.5. KapOoHOBBIE KHCITOTHI 4 P fossonavadeny

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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Tema 3.6. DyHKIMOHANBHBIE TPOU3BOJAHBIE KapOOHOBBIX

https://lesson.academy-

4
KUCJIOT content.myschool.edu.ru/04/10
https://lesson.academy-
T 3.7.M S & 2
ema HOTOODPAsHE KAPOOHOBRIX KHEIOT content.myschool.edu.ru/04/10
Pasnen 4. A30T- 1 cepo-coaepkanye coeJUuHEHUsI 12
https://lesson.academy-
T 4.1.H 2
ema HTPOCOCHIHEHIA content.myschool.edu.ru/04/10
https://lesson.academy-
T 4.2. Am 4
ema HHBT content.myschool.edu.ru/04/10
Tema 4.3. Cepooprannueckue CoOeIuHEHHUS 2 https://lesson.academy-
- LEPOOp A content.myschool.edu.ru/04/10
https://lesson.academy-
T 4.4, T 4
ema CTEPOLHIUIET content.myschool.edu.ru/04/10
Paznen 5. buonornyeckn akTUBHBIE BEIECTBA 14
https://lesson.academy-
T . .M 2
ema 5.1. Yruiesozs1. MoHocaxapu/te! content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 5.2. 2
ema Jlucaxapuipt content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 5.3. Homcaxaput 2 content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 5.4. Kupr1. Moionwe cpencrsa 2 content.myschool.edu.ru/04/10
https://lesson.academy-
T 5.5. Am 2
ema HHOKHCIIOTE! content.myschool.edu.ru/04/10
https://lesson.academy-
T 5.6. IT .b 2
ema CIITHABL HETKH content.myschool.edu.ru/04/10
Tema 5.7. HykneuHoBble  KHCIOTBL.  HyKJI€o3uIbL https://lesson.academy-
2
Hyxneorums content.myschool.edu.ru/04/10
Pa3znesn 6. BoicokomoseKyIsipHbIe COeIMHEHUST 8
Tema 6.1. OCHOBHBIE TIOHSATHSI XHMHH BBHICOKOMOJIEKYIISIPHBIX ) https://lesson.academy-
coenuHenuit. [TomuMepu3aiys U MOTUKOHICHCAIHS content.myschool.edu.ru/04/10
https://lesson.academy-
T 6.2.B i 2
ema KHCHIIIE TUTACTMACCHT content.myschool.edu.ru/04/10
https://lesson.academy-
Tema 6.3. BonokHa, ux kinaccupuxarus 2 content.myschool.edu.ru/04/10
https://lesson.academy-
T 6.4.D 2
ema TTACTOMCPET content.myschool.edu.ru/04/10
Pazgen 7. Xumus U 3ammTa OKpY:XKawlIeid cpeabl. 5 https://lesson.academy-
Be3onacHoe o0paiieHue ¢ OpraHUYeCKUMH BellleCTBaMU content.myschool.edu.ru/04/10
IToBTOpEHUE U 00001IEHHE 3HAHUI 24
BCET'O 136
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