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MOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUU Ha ypOBHE CpPEIHEro 00Iero oopa3oBaHMs
paspaborana Ha ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®@enepauun», TpeOOBAHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMBbl CPEIHETo o011ero
oOpazosanusi(POII COO), npencrapieHHbix B denepaibHOM rocy1apCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzaunusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE MNPOrpPaMMBbIL, U
OCHOBHBIX IToNoKeHUM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
@epnepanuun Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YpPOBHE YIUIYOJIEHHOIO H3Y4Y€HHS 3aHMMAaEeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi yuammuxcs 10-11  kmaccos.
W3ydyenne mpeamera, peanuzyeMoe B YCIOBHIX Ju((depeHIHPOBAHHOTO,
npoduibHOrO 00yYeHHs, TPU3BAHO OOECHEUYUTh O00I1Ie00pa30BaTENbHYIO U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTalky uX K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJDKEHUsT 00y4YeHHUs] B OpraHu3auusax NpodecCHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPHUOPUTETHBIX JUCITUTUIHAH.

B nporpamme mno XWMHM Ha3HauY€HHE TMpeaMeTa «XHUMHUS TOTydaeT
NOJPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM €  OCHOBOIOJIAralolMMU
noynoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJed, CoJepKaHus,
pe3ynbTaToB OOydeHHs M TPeOOBAaHMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBINOJIHSAEMBIE TPOrpaMMoOil 10
XUMUHU QYHKIIAH:

e HH(QOPMALIMOHHO-METOJAMYECKAs, peaau3alus KOTOpod obecrneynuBaer
NOJIyYeHHE NPEACTaBICHUS O IeNsIX, COAEep>KaHWU, OOIIe CTpaTreruu
oOyueHus, BOCIIUTAHUS U PA3BUTHS 00YUYAIOUINXCS CPEACTBAMHU MPEAMETA,
U3y4aeMOro B paMKaX KOHKPETHOIO pouiis;

e OpraHHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHIMIOB CTPYKTYPUPOBAHUSA U IOCJIEI0BATEIbHOCTH
U3y4YeHUs y4yeOHOro MaTepuayia, KOJIMYECTBEHHbIX M KAYECTBEHHBIX €ro
XapaKTePUCTHK; TMOAXOA0B K (DOPMUPOBAHMIO COAEPIKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKUM 00pa30oBaTeNIbHbIX JOCTHKEHHM OO0y4aroumxcs B
paMKax HWTOTOBOM arrecTtad B (GOpME €IMHOI0 TOCYJapCTBEHHOTO
’K3aMeHa N0 XMMHUHU.

[Tporpamma a1 yriryOJE€HHOTO U3YUYEHUS XUMUU:



e YCTaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTeNbHOE
JUIST W3Y4YeHUsT B paMKaX OTICNbHBIX MNpoduiei, mnpemxycMaTpuBaeT
pacnpeneieHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienaM Kypca;

e JA€T NpUMEPHOE pacHpeliesieHue yueOHOro BpPEMEHH, PEKOMEHIYEMOIO
JUISL UBYUYEHUSI OTJICTbHBIX TEM;

e IpenaraeT IMPUMEPHYIO IOCJIEI0BAaTEIIbHOCTh H3Y4YEHHs] y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH 1 3a/1ay U3y4YeHHs MpeaMera
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CHCTEME
cpemHero oOmero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOW 00pa3oBaTesbHON
MPOrpPaMMBbI CpeaHero o011ero oOpazoBaHuUsI (JIMTUHOCTHBIX,
METaIpPEeAMETHBIX, MPEIAMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYaromerocs 10 OCBOCHHIO
coJiep KaHus IpeIMETa.

[To Bcem Ha3BaHHBIM MO3ULMUSAM B MpoOrpamMme MO XUMHUHU MPEeIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOIO OOUIEro
oOpazoBaHusl. 3a TmpeleJaMd YCTAaHOBJIEHHOM MporpaMModM MO  XUMHUU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABIISIONICH CONEpKaHUsl YYEOHOTO TMpenMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA OMNPENENSThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduist 00yyeHHs.

B cootBerctBHM ¢ KoHuentyaibHbiMH TosiokeHusmMu DPI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriyOJEHHOro YpOBHEH B cHCTEME
nuddepeHupoBaHHOTO OO0yYEeHHUsT Ha YPOBHE CpeAHEro ooOIero obpa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUsI HalpaBieH Ha pealn3alulio
IPEEMCTBEHHOCTH C  IOCJIEAYIOIIMM  3TaloM  MOJYyYEHHUS  XUMHUYECKOIO
oOpa3oBaHMsl B paMKax M3yueHHUS CIEHUAIbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHUYECKUX JIMCUUIUIMH B By3aX M OpPraHMU3aAIUsAX CPEIHEro MpodecCHOHATIBHOIO
oOpa3zoBanus. B 53Toil CBA3M u3ydeHHe MpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHue U  yIIyOJieHHe TeOpeTHUYEeCKOW U
IPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BBIOPABIIMX ONpPENEIEHHBIN TpodHiIb
oOydeHus1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOLIEro MOJyUYeHUsI XUMHUUECKOTO
o0pa3oBaHus B OpraHU3alUsAX MpoQecCuoHaIbHOrO o0pa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K mnnaHUpyeMbIM pe3yJIbTaTaM OCBOEHUS
dbenepanbHOit  00pa3oBaTEbHON MPOrpaMMbl CpeaHEro o00I1ero oOpa3oBaHuUs
U3y4YEHUE IMpeameTa «XUMHUS» OPUEHTHUPOBAHO TAaKXE HA pelIeHue 3aaad



BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydaroumxcs, Ha (GOpMHUpPOBAHUE Yy HHX
OOIIEMHTEIUICKTYalIbHBIX YMEHHUH, YMEHUN palMoHAIM3aIMK Y4eOHOro TpyJa U
0000OIIEHHBIX  CIMOCOOOB  JIEATETBHOCTH, MMEIONIMX  MEXKIUCHUITMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocraBnstoliuMu npeamMeTa « XUMHs» Ha YPOBHE YIIIyOJIEHHOrO M3y4EHHUs
SBISIIOTCSL  yIIyOnéHHble Kypchl — «Opranuwdeckas xumus» U «OOmas wu
Heopranuueckas xumus». [lpu onpeaenennu noaxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHHu3allM COJIEPKAHUS ITUX KYypCOB B IMpPOrpaMMe IO XUMHHM 3a OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOPraHU4YecKass XUMHUS» COCTAaBISE€T COBOKYIHOCTb MPEIMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTeMa
3HAHMM MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJISIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonbpmuii 00BEM  (HAKTOIOTHUECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yYeHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUMTEJIbHOTO YBEJIMYEHUS OObEMA 3HAHMM O XHUMHUYECKHX
3JIeMEHTaxX M CBOMCTBaxX MX COEJIMHEHHUH HAa OCHOBE PACIIMpPEHUs U yriayOjeHus
IPEACTABICHUH O CTPOEHUHM BEIECTBA, XMMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUSI XUMUYECKOW KUHETHKU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBI XUMUYECKUX AJIEMEHTOB 0azupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TPEJCTaBICHUSAX O CTPOEHUHU aroMa. XHMMHUYECKas CBS3b
OOBSACHSIETCSI C TOUKH 3PEHHSI SHEPTETUYECKUX U3MEHEHMI Mpu €€ 00pa30BaHUM U
pa3pylLIeHUH, a TaKKe C TOUYKH 3pEHHUs MEXaHU3MOB e€ oOpa3zoBaHus. M3yueHue
TUIOB  peakuud  JomojHsercs  (GOopMHpOBaHHEM  IpeACTaBIeHUM 00
AIEKTPOXUMHUYECKHUX MPOLIECCaX U JIEKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckod XMMHUU MPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTU
COEIMHEHHH yzelseTcss 0co00e BHUMAaHHE BOIPOCAM 00 3JEKTPOHHBIX 3 (eKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPEeaKIHil.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJIep)KaHUE KYpCOB XHUMHH
yIIyOJIEHHOTO YPOBHS U3y4YEHHMS JJIs KIACCOB ONpPeAeNEHHOr0 npodus (TJ1aBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [JOMOJHEHUNW K 0OIueil cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJIEp)KaHUM TpEeaMeTa JJIsl KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis 060IbI10e
3HaueHHUE OYyIyT MMETh 3JEMEHThl yueOHOro marepuayia mo oomei xumuu. Ilpu
U3YYEHUU TMpeJMeTa B JAHHOM CJlydae akUEeHT OyneT cleilaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XMMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopus B (U3HUKE), 3aKOHBI COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUSA O
CTPOECHUH BEILECTB U APYIOE€.

B TOo ke BpeMs B cCoAEpKaHMM MpeaMeTa Uil KJIACCOB XHUMHKO-
Oounoyornyeckoro npoduiis OONbIIWNA YAENbHBIA BeC OyleT UMETh OpraHuyeckas
xumuss. B 3TOM chmydae mpeAocTaBiisieTCs  BO3MOXKHOCTh — Ajig  Ooliee
00CTOSAITEILHOIO  PAacCMOTPEHUS] XMMHMYECKOM  OpraHuM3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUJbI, OENKH, YIJIEBOJbI, HYKJICHHOBbBIC
KHUCJIOTBI U apyrue. [Ipy 3ToM 3HaHMA O COCTAaBE M CBOMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKMX BEIIECTB CIY)KAaT OCHOBOM I H3y4EeHUS
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs], MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHMs OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOCHMS
00IIIeHayYHBIX METOJIOB [MO3HAHMS U OTbITA MTPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHUW H3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH IpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE mpenMeTh», «MaTemaTuka u
uHpopmaTrka» u «Pycckuil sI3bIK U TUTEpaTypay.

[Tpn u3ydenuun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHON 3HAYUMOCTHU SIBISETCA (POPMHPOBAHUE OCHOB
HayKM XHMHU KakK o00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelenue
9TOM 3amauv Ha YriayOJEHHOM YpPOBHE H3Y4Y€HHUs IMpeaMeTa Mpeanosaraer
peanu3annio TaKUX LeJIeH, Kak:

e (opMupoBaHHE TPEACTABIECHUI: O MaTepUAJIbHOM €IMHCTBE MHDPAa,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poJii B OOeCreYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  MpoOjemM
AKOJIOTMYECKOM, SHEPreTUYECKOM U MUIIEBON 0e30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUU HOBBIX MAaT€pHaOB, HOBbIX UCTOYHUKOB YHEPIUH, B
o0ecIieyeHnr PalUOHAIBHOTO MPUPOJIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKa, a TaKXKe IKOJIOTMYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOHOI cpene;

e OCBOCHHME CHUCTEMbl 3HAHMHM, JIEXKANMX B OCHOBE XHWMHUYECKOUN
COCTABJISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIBHBIX
MOHSATHUM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMUYECKHUX PEaKIUH, O



XMMHYECKOM PaBHOBECHHU, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00mux
Hay4YHBIX IIPUHIUIIAX XUMUYECKOIO IIPOU3BOCTBA;

(dbopMupoBaHue y oOyuaromxcs OCO3HAHHOI'O IIOHUMAaHU
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KJIFOUEBBIX M€ U MpoOJEeM COBPEMEHHOM XUMUHU, A OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPaMOTHOTI'O pellieHus: MPo0seM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHMUS,
aHaJIM3a U OLEHKHU C MO3ULHUI 3KOJOrn4ecKoi 6€301acCHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON [EATEIbHOCTU YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  IPOU3BOACTBOM, HCIIOJIB30BAHHEM H  IepepabOTKON
BEILIECTB;

yrayOieHue  OpelCcTaBiIeHMM O  HaydHbIX  METoJax  IO3HaHUS,
HEOOXOUMBIX I NPUOOPETEHHUS YMEHUM OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBICHHUI, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKOU NEATENBHOCTH U TOBCEIHEBHOM KU3HH.

B mnnane peanu3anuu MEPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAKOLIUX
GyHKUMNA 1EJTOCTHOM CHUCTEMBbI CPEIHEro oOHIero o0pa3oBaHUs NpPU U3YYECHUU
npeaMera «XuUMHUsS» Ha  yrayOJ€HHOM  YpPOBHE OCOOYI0 — aKTyallbHOCTh
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUH TPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MIPUKIIAJIHBIX HUCCIEIOBAaHUM B XUMHUHU, (POpMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHUIO UM [IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWUIO  Ha  OCHOBE  YCBOCHHUS
00II[eYEeI0BEUECKUX [IEHHOCTEM;

pPa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTeM oOyuaronuxcs, (GopMHpOBaHME Yy HHUX CO3HATEIHHOTO
OTHONICHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHENTHON MpodhecCHOHAIBHON U OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHUE yYMEHUH M HABBIKOB Pa3yMHOT'O IPHUPOIOTIOIB30BAHMS,
Pa3BUTHE DKOJIOTHUECCKON KYJIBTYPhI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JAESITETbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS] XUMHUH Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero oOpaszoBaHusi, coctasisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HeZel0).



COJEPXAHME OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUH.

IIpenmer W 3HAYEeHHWE  OPraHUYECKOM  XMMHUH, IIPEICTABICHUE O
MHOT000pa3iH OPraHNYEeCKUX COCTUHEHHI.

OJNEeKTPOHHOE CTPOEHUE aToMa yIJepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOXXHOCTM aroMa yriepona. XHUMHUYECKas CBsA3b B
OpraHUYeCKUX COEAMHEHMUSX. Tumbl ruOpUAM3aIUMU aTOMHBIX OpOUTaliel
yriepoaa. Mexanu3mbl 00pa3oBaHus KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBAHHMS AaTOMHBIX OpOUTaNe, G- M T-CBS3M.
OpunHapHasi, BOIHAasE W TporHas cBsi3b. CroOCOObI pa3phiBa CBSA3EH B MOJICKYJIax
opranuveckux BemiectB. [loHaTne o cBOOOAHOM paaukane, HyKJIeopuie u
anexTpodue.

Teopus cTpoeHuss opranudeckux coeauHennii A.M. byrtmepoBa wu
COBPEMEHHBIE IIPEICTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OpraHMYECKUX COCAMHEHHUH. MONeKyaspHble U CTPYKTYpHbIE  (OPMYJIBL
CrpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabsl H30Mepuu: CTPyKTypHas, IPOCTPAaHCTBEHHAS.
DnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPraHUYECKUX COCIWHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN P PEeKThI).

[IpencraBienue o KiIaccupUKALMK OpraHuyeckux BemiecTB. [loHarue o
¢byHkuroHanbHoOM rpymnmne. ['omomnorus. I'omonoruueckue psiapl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHnaibHBIE Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcobeHHocTH U KiaccU(PUKAUS OpraHUYecKuX peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIBHBIC PEAKLIMU B OPraHUUECKOU XUMUMU.

OKCIEpUMEHTANIbHBIE METOJbl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUI:
O3HAaKOMJIEHHWE C O0pa3luaMy OpPraHMYECKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, OMNBITHI II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHME W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJIEKYJ
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Anxansl. ['omonorndeckuit psa ankaHoB, oOmas (GopMyina, HOMEHKIATypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, o-cBsizb. Du3MUECKUE CBOMCTBA
AJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKaHOB: PEAKUMHU 3aMEUICHHS, W30MEpPU3aLINH,
JNETUIPUPOBaHMS, LIUKIN3ALMH, IUPOJIN3a, KpEeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUi PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOIyYeHUs: U TPUMEHEHUE AIKAHOB.

[Muknoankanel. OOuias popmMmyina, HOMEHKIAaTypa U uzoMepus. Oco0eHHOCTH
CTPOCHHSI ¥ XHUMHYECKHX CBOMCTB MajibiXx (IMKJIONPOINAH, IUKIOOyTaH) W
OOBIYHBIX (IIMKJIOTICHTAH, IUKJIOTeKCcaH) IMUKIoankaHoB. CrocoObl MONydeHUs U
IIPUMEHEHUE IUKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuil psiji ajakeHoB, oOmias (GopMyra, HOMEHKIIATYpa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ — AIKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepona, 6- U m-cBsizu. CTpyKTypHas U
reoMerpuyeckas (muc-TpaHc-) uzoMepuss. @DU3NYECKHE CBOMCTBA  AJKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU IMPUCOCAUHEHHMS, 3aMEIICHUS B O-TIOJIOKEHUE
IIpY JBOMHOM CBsA3M, IOJUMEpHU3aUMU U okucieHus. IlpaBuno MapkoBHUKOBa.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIIOCOOBI MOJYYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaneHoB (CONpsuKEHHbIE, 30JIUPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  aueHoB, 1,2- wu 1, 4-mpucoenunenue. Ilonumepusanus
CONPsKEHHBIX TMeHOB. CrocoObl OMy4YeHHs U IPUMEHEHHE aJIKaIUEHOB.

Anxunbl. 'oMoi0rHuecKkuil psii alkMHOB, 001ast popmysia, HOMEHKIATYpa U
U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anms aTOMHbIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA aJKHUHOB.
XWMUYECKHE  CBOMCTBA:  pEaKUUMHW  INPUCOCOUHEHHMs, JUMEPU3ALMU U
TPUMEPHU3ALMHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKHHOB, HUMEIOIINX KOHLEBYIO
TpOIiHYIO CBs3b. KauecTBEHHBbIE peaKInu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoaopoasl (apeHsl). ['omonoruuyeckuii psijy apeHoB,
oOmrast popmyra, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OcH30ma. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHusI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd HNPUCOECIAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIBIIE HA TMpHUMEpe aJKWIbHBIX pPAJUKaIoB, KapOOKCHUIHHOH,
TUJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajioreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus ctupona. CrnocoObl MOTydYeHUs U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusriit ra3. Ilomytaeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KamMeHHbIi yroiap u npoayKThl ero nepepadorku. Crnoco0sl nepepadboTku HedTu:



NEPEeroHKa, KPEKUHT (TePMHUYECKHH, KaTaTUTHYECKHH), PU(POPMUHT, MHUPOIIU3.
[TpomykTel mepepaboTku HEPTH, X TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEXY PA3IMUYHBIMU KJIACCAMU YTIEBOIOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOAOB. Peakumu
3aMEUICHMs] TajoreHa Ha TUIPOKCOTPYMIy, HUTPOTPYIIY, IHAHOTPYIIY,
amuHOrpynmy. JleiicTBe Ha TrajloOreHNPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pacTtBopa mEnoun. B3anMopelicTBue AUraloreHaJkaHOB C MarHueéM M IIUHKOM.
[Tonsitue 0 METaNIOOPTraHUYECKUX COCIMHEHMUSIX. Ucnonb3oBanue
TaJIOTEHITPOM3BOJHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE UM TPH CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEeHHs] BEIIECTB M HUX IpEeBpallleHui:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii yrieBoJOpPOIOB Pa3IMYHBIX KiIaccoB (oOeciBeuyMBaHHEe OpOMHON WM
MOJTHOW BOJBI, pacTBOpa MEpMaHraHaTa Kalvs, B3aUMOJCHCTBHE aleTUJieHa C
aMMUa4YHbIM pacTBopoM okcujaa cepedpa(l)), kauecTBeHHOe OOHapyXeHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIECTBAX, IOJyYCHHE OSTUICHA W
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoJuiekuusimMu «Hedptb» u «Yromby, ¢
oOpa3naMu  TUTaCTMAcC, KaydyyKOB U PE3WHBI, MOJEIHPOBAHUE MOJEKYII
YTIEBOIOPOIOB U TaJOTEHIPOU3BOAHBIX YIIIEBOJAOPOIOB.

Kucsiopoaconep:xkamue opranndeckue coeMHeHH .

[Ipenenbuble oxHOaTOMHBIE CcHUpPTh.. CTpoeHHEe MoJeKysn (Ha MpuMepe
METaHOJIa W JTaHo’da). ['oMosorudeckuit psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U Kkiaccuuxamus. Dusnueckue CBONCTBAa  MpeAeTbHBIX
OJTHOATOMHBIX CHHPTOB. BoJoponmHbie CBA3M MEXIy MOJIEKYJIaMH CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEaKUWU 3aMELIEHUs, JerujapaTaluu, OKHUCICHHUS,
B3aMMOJEHCTBHE C  OpPraHMYECKMMH M  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauecTBeHHas peakiids Ha OHOATOMHBIE CIIUPTHI. [leficTBHE 3TaHONA U METaHoJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUSs W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepusi. OcOOEHHOCTH (PU3UYCCKUX H
XUMHUYECKUX CBOMCTB.

MHoOroaroMHbie CHOUPTHl — OSTUJICHIJIHNKOIb W TinlepuH. Dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHHsI, B3aUMOJICHCTBUE C OPTaHMYECKUMHU
U HEOPraHWYECKMMHU KHCIOTaMM, KAauyeCTBEHHAas pEaKius Ha MHOT0aTOMHbBIE
cnuptel. [IpencraBieHne o MexaHuU3Me peakiuil HyKJICO(PHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJyYeHUS U MPUMEHEHHUE
MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHue MOJEKYNbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIIBI U
OeH3osibHOro sigpa. dusuueckue cBorcTBa (PeHosa. OCOOEHHOCTH XMMHUYECKHX



cBoiictB (enona. KauectBennsie peakumu Ha (¢(eHosl. TOKCHYHOCTH (heHoma.
CriocoObl monyuenust u npumenenue penona. Genondopmanpaeruanas cMoma.

KapOoHuiibHbIE COETMHEHUS] — aTbJAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruuyeckue psabpl ajlbJerujoB U KETOHOB, o0Ias
dbopmyna, uzoMmepusi U HomeHkiarypa. Dusnyueckue CBOMCTBA albACTHAOB U
KETOHOB. XMMHWYECKHME CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUuu
npucoeauHeHnsa. OKHUCIEHNE albJIeTrn0B, KAYECTBEHHBIE PEAKIIMH HA aJIbJIETUIBI.
CriocoObl OJTy4YEeHHs M IPUMEHEHUE abJETHI0OB U KETOHOB.

OAHOOCHOBHBIE MIpeieSibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMEHKIIaTypa. PU3HUECKUE CBOMCTBA
OJIHOOCHOBHBIX IMpe/eIbHbIX KapOOHOBBIX KHUCIOT. BOIOpOAHbBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIC CBOMCTBA,
peakuusi STepUPUKALMKM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOE€HHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHOroo6pasmue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMICTB HENpeAeNbHbIX W apOMaTHYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpencraButenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJbMUTHUHOBAsA, OJICUHOBAdA, JUHOJEBAS,
NuHONeH08as KUCIO0Thl. COCOOBI MOTYYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie 3¢upsl. ['omonoruueckuii psia, oOmas (opmymna, u3oMepus u
HOMeHKJIarypa. Duznyeckne M XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIONM U
LIEIIOYHOM Cpefie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCIION U 11esiouHor cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKALIUX OCTATKU
HENpPENENbHbIX )KUPHBIX KUCIOT. JKUpBI B pUpoIE.

MBpL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBUE.

O61mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
u nosnucaxapuiabl). MoHOcaxapuIbl: TIIIOKO3a, (PYyKTO3a, rajakrosza, pudosa,
ne3okcupudo3za. duznyueckrue CBOWCTBA M HaxoXJeHHe B mpuponae. dorocunres.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
Ipyni, CIUPTOBOE W MOJOYHOKUCTOEe OpoxkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3ZHEAECATEIBHOCTH OpranusmMa. /[ucaxapuapl: caxaposa, MaiabTO3a U
JakTo3a. BoccraHaBnMBaromye U HEBOCCTAHABIIMBAIOIINE Aucaxapuisl. [ uaponus
nucaxapunoB. Haxoxxnenne B npupone n npumenenue. [lonmcaxapuasl: kpaxmann,
[JIMKOTEH W Leiunono3a. CTpoeHue MakKpoOMOJIEKYJl Kpaxmaja, IJIMKOIe€Ha U
HeJUI0I03bl.  DU3MUECKHE CBOWMCTBA Kpaxmana M UEJUI0JI03bl. XHUMHUYECKHE
CBOWCTBA Kpaxmaja: TMAPOJIN3, KaYyeCTBEHHAs peakuus ¢ HOAOM. XUMHUUYECKHUE
CBOMCTBA IEJUIIOJIO3bI: THAPOIU3, MolydeHne 3¢upoB nemunono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).



OKCIIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
PAacCTBOPUMOCTD PA3JUYHBIX CIIMPTOB B BOJE, B3aUMOJACHCTBHUE 3TAHOJIA C HATPUEM,
OKMCJIEHHE STWJIOBOTO CIUPTa B aJIbJCTU] HA PacKajlEHHOW MEIHOM IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTa JUXpPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJbJCTUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruppoxcuaom  memu(Il)), peaknus raunepuHa  C
rugpokcugom Mmeau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(ll), B3aumonenicTeue
Kpaxmajia C MOJIOM, PELICHUE IKCIEPUMEHTAJbHBIX 3a4a4 1o temMaM «CoupTel
denoms», «Kapbonossie kucnoTbl. ClI0XKHBIE YPHUPHD.

A30Tcoaep:Kale OpranHnvyecKue coeIuHeHusl.

AMMHBI — OpraHUYECKHE MPOU3BOJHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anudaTuiyecKue W apoMaTHYECKHe; TEPBUYHBIC, BTOPUYHBIE M TPETHYHBIC.
Ctpoenue moJiekyi, obmas gopmysia, U30oMepusi, HOMEHKIATypa U (uznueckue
CBOMCTBa. XMMHUYECKOE CBOWCTBA ann(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
aJKUJIMPOBAHUE, B3aMMOJCUCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCJIOTOM.
Comnu aKuIaMMOHUSL.

AHWIMH — TPEICTaBUTENbL AMHHOB apoMaTudyeckoro psana. CrpoeHue
aHuiIuHa. B3anMmHOe BiMsHUE TPYIN aTOMOB B MOJIeKyJsie aHWiInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIEe peakuuu Ha aHWIMH. CrocoObl
MOJIy4YeHHUs] M TPUMEHECHHE anudaTHuecKux aMuHOB. l[lolydeHue aHmIMHA U3
HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u nuzomepus. OTaenbHbIe IPEACTABUTENN Ol
AMUHOKHUCIIOT:  TJIMOWH, aJaHuH. DOHU3WYECKHEe CBOMCTBA  AMHUHOKHCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEPHBIX  OPraHUYCCKHX
COCAMHEHUM, pEaKUusl IOJUMKOHJCHCAIIMN, OOpa30BaHKWE ICNTHIHOW CBS3H.
buonornueckoe 3HaueHE aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETUIOB.

benku kak mnpupoaHbie nonuMepbl. llepBudHas, BTOpUYHAsT U TpETUYHAA
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THIPOIU3, IACHATYpaIlus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKU.

DKCNEPUMEHTAIbHbIE METO/bl HM3YyUYE€HUS BEHIECTB M HUX IPEBpAICHUM:
pacTtBopeHue O€JKOB B BOJie, JeHaTypalus OEIKOB MpU HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKH, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaMm
«A3oTcoaepkaiiue OpraHnuYecKue COCIMHCHU S u «Pacmo3naBanue
OPraHUYECKUX COCIUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHMUS.

OCHOBHBIE TOHSTHUS XUMHUH BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUN, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

[Tonumepubie Mmatepuansl. [lmacTmaccel  (MONMATUIIEH, TMOJUIPOIUTIEH,
MOJIMBUHWIXJIOPU/, TOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noJIMATHWICHTEpeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypajabHbII KayuyK, CUHTETUYECKHUE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbie (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HAYEHUS (TedutoH, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHS BEUIECTB M HX IIPEBpAlCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyyKOB, pEIICHUE JKCIePUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnenue wmomnekyasipHOi ¢GOpMysibl OpPraHMYECKOro COEAMHEHUS 110
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJMSIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHOM  (OpMYJIbI OpPraHUYECKOr0 COEIUMHEHHS Mo Macce (00bEMYy)
IPOIYKTOB CrOpaHusi, IO KOJWYECTBY BellecTBa (Macce, 00bEMY) HPOIYyKTOB
peaKkuy W/MIW WCXOAHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYeCKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB MJIM CIIOCOOOB
MOJIyYeHHUsI, OMpeJeieHUuEe JO0JM BBIXOJA MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EU IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaONIOACHUE, H3MEPEHHUE,
SKCIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

dusuka: Marepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3UYECKUE BEIWYUHBI, €JIMHUIIBI U3MEPEHUS, CKOPOCTh, IHEPrus,
Macca.

buonorus: kierka, opraHu3M, 3KocucTema, Ouocdepa, MeTadOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TETEPOTPO(PHBIA THUII MHUTAHUS, OPOKEHUE,



doTocuHTE3, JbIXaHWE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
bepMeHTHI.

['eorpadus: mose3Hbie UCKOMAEMbIE, TOTUTURO.

TexHOJIOTHs: MHIIEBbIC MPOJYKThI, OCHOBBI PAIMOHAIBHOIO IUTAHMUS,
MOJOIIIAE CPEJICTBA, MATEPHAIIBI M3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckne 0CHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siaep. XUMHUYecKUil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTHUUECKHE YPOBHU U
noaypoBHU. ATOMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (s-, p-,
d-, f-omements). PacmpeneneHue SNEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISAM.
ONeKTpoHHbIE KOHPUTYPALUA aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, DJIEKTPOHHBbIE KOH(PUTYypalyl HOHOB.
DJIEKTPOOTPULIATENBHOCTbD.

Ilepuonnueckuit 3akoH U Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBs3p NEPUOAMYECKOTO 3akoHa M [lepumonnueckon cucTemel
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEM CTPOECHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IOepuojaMm. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4YecKasi CBSI3b. BuUIbl XMMHYECKOM CBS3U: KOBAJICHTHAs, HWOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. DHEPIUs U JIMHA CBs3H. [10JIsIpHOCTD, HANIPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBs3u. BongopoaHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOIEUCTBUS.

BajleHTHOCTP W BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHHEM (Ha MpUMepe COeTUHEHUN
AJIIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMIUIEKCHOIO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIMIAaHJbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHHUM.
[ToHsITHE O KOOPAUHALMOHHOW XUMUH.

BemecTtBa  MOJNEKYISIPHOTO M HEMOJEKYJISIPHOTO  CTpO€HHUs.  TuIibl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOWCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctuanable pactBopsl. [lpencraBinenue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPAXEHHUS KOHIIGHTPAIIMM PAcTBOPOB:
MaccoBas J0JIs1 BELIECTBA B PaCTBOPE, MOJIIpHAs KOHLEHTpanusa. HaceleHnsie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraminoruaparsl.



Krnaccudukarus n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpuBHATLHbBIE
HAa3BAaHUS OTJEJIBHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMHUUECKMX PEaKIMid B HEOPraHUYECKOW M OpraHuYecKOn
XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIHA.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OO6paTtumble U1 HeoOpaTUMbIC peaklui. XUMHUeckoe paBHoBecue. KoHncranrta
XMMHUYECKOTO paBHOBecUsA. DakTOpbl, BIMSIONIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPALMH BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [punun Jle [larense.

Dnektponutuyeckas gucconuanus. CuiibHble W claOble DJIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasbHas,
mieniouHas. Bopopoansiii nokasarens (pH) pactBopa. ['maponus coneit. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OxkucnuTenb M BOCCTAHOBUTENb. IIpomecchl OKHUCIEHHMST W BOCCTAHOBJIEHUS.
BaxxHelilme OKHMCIWTEIM W BOCCTAHOBUTENU. MeTon 3JeKTpOHHOro OaaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS BEUIECTB M HX IIPEBpALCHUN:
pa3lioKEHHE TEPOKCHIA BOJOPOJAa B MPUCYTCTBUM KaTalu3aropa, MOJIENH
KPUCTANIMYECKUX PEHIETOK, IPOBEICHUE PEeaKI[Mii MOHHOTO 0OMEHa, OIpe/iesieHre
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEAKIMU | TMOJOXKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranunuyeckass XuMus.

[Tosmoxxenne HemetaiuioB B llepuoanyeckor cuUCTEME  XMUMHUYECKUX
anemeHToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOeHUsl UX aToMoB. Du3nueckue
CBOWCTBA HEMETAJNIOB. AJUIOTPONUSI HEMETANIOB (Ha MPUMEpPE KUCIOpPOAa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢guznueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJlaMd M  HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. | MAPUIBL.
TonnuBHBIE SIEMEHTHI.

["amorensl. Haxoxkaenwe B mpupoje, crocoObl MoiydeHus, (Gpusudeckue u
XUMUYECKUE CBOMCTBA. ['amoreHoBoaopoabl. BaxkHelmme KUCIOpOACOoAepKalue
coeiMHEHUsI rajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJyYEHUs
rajgoreHoB. [[pumeHeHune rajJjoreHoB U X COCIUHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJICHHBIE CIIOCOOBI MOYYCHUS
Kuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUJIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PUIHUECKUE U
xumuueckue cBoiictBa. CepoBogopond, cyiabduasl. Oxcua cepwi(IV), oxcua
cepoi(VI). Cepuucrass u cepHas KHUCJIOTBI U uX coiu. OCOOEHHOCTH CBOICTB
CcepHOM KuCIOTHL. [IpuMeHeHue cepol U €€ COCTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdyudeHus, (Qunyeckue u
XMMHUYECKUE CBOMCTBA. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHUCIIOTHI U uX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [Ipumenenue azora
U €T0 COeTMHEHHUI. A30THBIE yI00pEHHUS.

dochop. Haxoxnenue B mpupoje, CrnocoObl MONMydeHHUs, (PU3HMYCCKHUE H
xumuuyeckue cBorictBa. Dochunasl u ¢pochun. Oxcuabsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopHbie
yA0OpeHus.

VYrinepon, HaxoXIeHHWE B TOpUpojAe. AJUIOTPONMHBIE MOAUDUKAIIUU.
®duznyeckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPA30BAHHBIX
yriepoaom. Oxcup yriepona(ll), oxcun yrnepona(IV), yronpHast kuciora u eé
coyii. AKTUBUPOBAHHBIM yToJb, ancopOuus. DynnepeHsl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJIOM, U €0
COCJIMHEHUU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (GU3HUYEecKue u
xumuyeckue cporictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIMKATHI.
[IpuMenenue kpemMHus U ero coequHeHuil. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamwoB B Ileppoandeckon cUCTEME XMMHUUYECKUX IJIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX O000JOYEK aTroMoB MeTauioB. OOmue
¢dbusnueckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBbl METAJIOB.

ONEKTPOXUMHUYECKU psAJ HamnpsokeHud MeTtawioB. OOmme  crnocoOsl

ITOJTy4YEHUS METAJUIOB: TUAPOMETAITYPIHS, IIAPOMETAJLTYPIHsl,
anektpoMeramutyprus. [lonstue o koppo3un MeramioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MmetamioB [A-rpynnsl I[lepuonnueckoit cucTembl
XUMUYECKAX OJJIEeMEHTOB. Hatpmii w kanmuii: momydeHue, (U3NUYECKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCINHEHUM.

Ob6mas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajgblUi: TMOJydeHue, (U3UYecKue u
XUMHAYECKUE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M WX COCOUHEHHM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHUIN: TTOTy4YeHHe, (U3NUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AM@oTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMILIIEKCHI aJIFOMUHUS.

OOmass xapakTepucTHKa METaUIoB Mo004yHbIX mnoarpynn  (b-rpymm)
[Tepnoarueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

@u3nyecKue U XMMHYECKHE CBOMCTBA XpOMa U €ro coenuHeHnil. OKCUIbI U
rugpokcuasl xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel u auxpomartbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHre u npuMeHEeHne Xpoma.

POU3UYECKUE U XHUMUYECKUME CBOMCTBA MapraHlla M €ro COECIUHEHUM.
Baxwneiimue coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznueckue W XMMHUYECKHE CBOMCTBA JKeJie3a M ero coeauHeHuil. OKCHUIbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Kee3a
Y €r0 CILJIaBOB.

®u3nyecKrue 1 XMMHYECKHE CBOMCTBA MelH U €€ coenquHenui. [lomyyenue n
IIPUMEHEHHUE MEJIU U €€ COCIUHECHU.

[Muuk: monydyeHue, (U3MYECKHE U XHUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOWMCTBA OKCHJIAa ¥ TUJPOKCUAA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMenenune
[IUHKA U €r0 COCIUHEHUM.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢docdopa, Kene3a, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOoJUIeKUMu «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJL30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMHM KHUCIOT U
HIEJI0Y€EH, KAYECTBCHHBIE PEAKIIMY HA HEOPraHMYECKUE AHMOHBI, KATUOH BOJIOpOAA
M KaTHOHbl METAJUIOB, B3aWMOJCHCTBUE THUAPOKCUIOB AIIOMUHHUS WU LUHKA C
pacTBOpaMM KHCJIOT M IIENOYEH, PELICHHE YKCIEPUMEHTAIbHBIX 33/1a4 MO TEMaM
«l"anorens», «Cepa u e€ coenuHeHUs», «A30T U pochop M UX COCAUHEHUS,
«MeTaJuibl TJIaBHBIX MOArPYIID», «MeTamibl TOOOYHBIX TOATPYIII.

XuMHUSA U KU3Hb.

Ponp xumuu B o0ecrieueHnn yCTOMUYMBOTO pa3BuTHs denoBeyecTBa. [lonsarue
O HAay4HbIX METOJAaX IMO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHHUS.
HayuHble TpUHIIMITBI OpraHu3aly XUMUYECKOTO NPOU3BOACTBA. [IpoMbIlIEHHbIE
CIOCOOBI MOJTYYEHUS BOXKHEUIIINX BEIMISCTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpoMbIlIuIeHHBIE CTIOCOOBI MOTYUYEHUsI METAIIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKpY Kalolled Cpelbl M €ro IOCJIEICTBUS.
Ponp xumuu B o0ecrieueHnn YHEPreTuueckoil 6€30MacHOCTH.

XuMusi © 340poBbe uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
VCIIOJIB30BAHMS JICKAPCTBEHHBIX IpenapaToB. Posib XumMun B pa3BUTUHN MEIULIUHBI.



XuMUsl UMY OCHOBHBIE KOMIIOHEHTBI, MUILEBbIC J00aBKU. Poiib xuMuu B
obecrieueHn MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mnapdromepHbie cpeicTBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCHOJIb30BaHUSl MpenaparoB OBITOBOM XHWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMUsL B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OETOH).

XuMusl B CeJIbCKOM X03siicTBe. OpraHudyeckrue 1 MUHEpaJIbHbIE Y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl ajis anekTponrkd. HaHorexHomoruu.

Pacuérnbie 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU OJHO U3
BELIECTB HMMEET IMpUMecH, Macchbl (00BEMA, KOJIMYECTBA BELIECTBA) IPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MacCOBOM JOJIEW pPACTBOPEHHOTO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEILIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXNOpenIMETHBIX  CBsi3ed TMpU  HM3YyYCHHH  OOImed U
HEOPraHU4ecKori XMuMHM B 11 Kilacce OoCyIEeCTBISIETCS Yyepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITUH, TPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAIM3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEJINPOBAHHE.

dusuka: Marepus, MHUKPOMHP, MaKpOMHUp, aTOM, OIJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HWACAIbHBIA a3,
¢dbu3rUecKue BEeIMUYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPI'Hsl, Macca.

buosnorus: kieTka, opraHusm, dKocucTeMa, ouocdepa, MmeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBO/IbI, HYKJICMHOBBIC KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U TOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOoJIOTUs: XUMHUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTypPIusi, CTPOUTEIIbHBIC
MaTepualibl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIIIJIEHHOCTD,
dbapmaneBTHUYECKAS IPOMBIIIJIEHHOCTb, IPOU3BOJICTBO KOCMETHUYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKOHOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.



I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHSI» Ha yYpPOBHE CPEIHEro
obOmero oOpa3oBaHUS BBIICICHBI CIACAYIOIIME COCTABIISIIONINE: OCO3HAHUE
00yJalOMIMMUCA POCCUHCKOM TPAXKIAHCKOH HMJACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEIEIICHUIO; HAJTUYME MOTHBALIUU K
00y4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOyYaroUIMXcsi pPyKOBOACTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJEHUS; HaJIU4YWe
MPaBOCO3HAHMS, IKOJIOTHUECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTH L[E€JIU U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHHS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M TMPAKTUUECKON JesTeIbHOCTH
00yyaroImuxcs B MPoIecce peaan3aiui o0pa3oBaTeIbHON AESTEIbHOCTH.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W MPAKTUYECKON JACSATEIBHOCTU
oOyyaronuxcsi B MpoIecce peanu3aiu 00pa30BaTeIbHON AESITENbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COLMAIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH MPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUs, JIOTUKY H
apryMeHTbI IPYTUX IIPU aHAIU3€ PA3IMYHbIX BUJIOB YUYEOHOU €S TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

LEHHOCTHOI'O OTHOLICHUS K HCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OTEYECTBEHHOW XUMHH;

YBOKEHHS K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU U MPAKTUUYECKOTO
NPUIOKEHUS XUMHH, OCO3HAaHMUSI TOTO, YTO JAHHbICE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U NPAKTUKOB;



MHTEpECa M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHHHM MU MOCIEIYIOLIEM
aHain3e MHQOpPMAIMKU O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOW OTE€YeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAILIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJIEHUE M MOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUN
IIOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOr0 U  Oe30macHoro oopasza >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (pU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil O€30MacHOro OOpalleHusi ¢ BEHIECTBAaMU B OBITY,
MOBCEAHEBHOM KU3HU, B TPYAOBOM IEATEILHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPaBWJI HMHIUBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCJIEACTBUA W HENPUATUS BPEOHBIX NPHUBBIUEK (yNOTpeOrIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeJOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHMM NPAKTUYECKUX 3ajad
COILIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUHM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYyAJIbHOW TPAEKTOPUU
oOpaszoBaHusi, Oyaymied npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
norpedHoCTel 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1EJIECO00Pa3HOTO OTHOILIEHUS K NPUPOAEC KaK HCTOYHUKY
CYyIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKHX NpPOOJEM, BIIHMSHUS
HDKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLMAIIBHON CPEABL;



OCO3HAHUSI HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHHA XUMHUHU IS
pelIeHus] BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOIH30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NPUHOCAIIUMX BpEJ OKPYKAIOIIEH
OPUPOAHON Ccpelie, YMEHHUS IMPOrHO3UMPOBATh HEOJArONpPUATHBIE HKOJIOTHYECKUE
MIOCJICJICTBUS MPEANPUHUMACMBIX ACHCTBUIN U TIPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO YKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIBTYPHI,
OTIbITa JeSITENHHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAILHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJIOTHH
xemodoOuu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU U OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CIeIU(PUKA XWMHUM KaK HayKH, OCO3HaHHS €€ pold B
dbopMUpOBaHNN PAIMOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU MpoOJIeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
MUBUJIM3ANMKA: B €€ TyMaHUCTUYCCKON HAMPaBICHHOCTH ¥ BaXXHOW pOIH B
CO37IlaHUU HOBOW 0a3bl MaTepUATbHONW KyJNbTYPhl, B PEHICHUH TI00aIbHBIX
npo0ieM yCTOMYMBOIO PA3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOH,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHUH MEIUILIMHBI, 00ECIeUEeHUN
YCIIOBUH YCHEIIHOTO TPYAa U SKOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJICHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BATh
NoJly4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SBJICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOIMUXCSA JaHHBIX C 1B TOJTYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpEca K O3HAHUIO, UCCIIEA0BATEIbCKON €ATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pasNUYHbIX cepax mpodecCHoHaIbLHON
JeSITEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS MPOrpPaMMBbl 110 XMMHUU HAa YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble A (QOPMUPOBaHUS ~ MHUPOBO33pPEHUS  OOyYaroOLIUXCs
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSITHS, OTpaXkarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHUPHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBICHUE,
poLecc, CUCTEMa, HAYYHbIM (aKT, MPUHLMII, TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHIE, U3MEPEHHE, SKCTIEPUMEHT U APYTHE);

yHHUBEpCajbHble yueOHbIE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmMupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH M COIUAILHON KOMIIETECHITUN 00yJarOIIXCs;
CIIOCOOHOCTH o0yJaroIIXcs UCIIOJIb30BaTh OCBOCHHBIC

MEXKIUCHUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbIC y4eOHbIC
JICVCTBUA B IMO3HABATEILHOM U COLUAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIE 1CHCTBUSA

1) 6a30Bble Joruvyeckue aeMcTBUsI:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W AKTyaJlU3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LEJH ACATEIbHOCTH, 3aJaBas MNapameTpbl U KPUTEPUU UX
JOCTUKEHUSA, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh IIPU OCBOCHMM 3HAHUM MPUEMBI JIOTMYECKOTI'O MBIIIJICHHUS:
BBIJICIIATh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUA M KpPUTEpPUHM JJs KJIacCUPUKALUM BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh IIPUYMHHO-CIICICTBEHHBIC CBA3M MEXIY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABIICHUAX, (POPMYTHPOBATH BHIBOBI U 3aKIIIOUCHUS;

IIPUMEHATH B IIPOLECCE NTO3HAHUA MCIOJIB3YEMBIE B XUMHWHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30OBHIBATH MOJIETBLHBIE MPEICTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKIIUM.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMpPOBaHHBIE BOIPOCHl B KAa4YECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJIETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U  IPOBEICHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
000011IeHUs ¥ BBIBOIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEA0BaHUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM ©  MPOEKTHOMN
NESTENBbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ naudopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWHMOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3UpoBaTh UHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHMUS, KPUTUYECKU OIICHUBATh e JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMpPOCH U MPUMEHSTh PA3MYHBIE METOJbI MPU TIOUCKE H
oToope wuHbOpMAIIUM, HEOOXOAWMOW ISl  BBIMOJHEHHS Y4YEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA,

npUOOpETaTh OIBIT WCHOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (opMy  MpeACTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mOpu padboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUueOHbIe 1eliCTBUSA:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aéMOM TEMBI B XO/I€ 1MajIora u/uin
JUCKYCCHUH, BBICKA3bIBaTh UJieU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOWU JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO HIIM COBMECTHO CO CBEPCTHUKAMM ITPU BBIMOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM PabOThI MO HMCCIIECOBAHUIO CBONCTB
U3Yy4YaeMbIX BEUIECTB, peaau3alui y4eOHOTO MPOoeKTa, U (OPMYIUPOBATH BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS INMO3ULHUN B
x0J1e 00Cy X IeHHS 1 OOMEHA MHEHHUSMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA:

CaMOCTOATENIbHO IIJJAHUPOBAaTh W OCYIIECTBIIATH CBOIO I103HABaTEIbHYIO
NEeATENIbHOCTh, Ompenensas €€ Lend W 3aJauyd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejaraéMblii aJroput™m ACHCTBUN mpu
BBINIOJIHEHUM YYEOHBIX U HUCCJIEAOBATENbCKUX 3a7a4, BbIOMpaTh Hauboliee
3¢ eKTUBHBII CHOCOO HMX pemieHuss ¢ Y4ETOM IMOJyYeHHs HOBBIX 3HAHMHA O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIIATE CAMOKOHTPOJb JESITEIBHOCTH HA OCHOBE CaMOaHaiau3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMUU Ha yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 yaeOHOro npeaMera « XUMHUsD) HayyHble 3HaHUS, YMEHUS U CIIOCOOBI 1eWCTBUN
II0 OCBOEHUIO, MHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEIBHOCTU
[0 TOJYYEHUIO HOBOI'O 3HAHMSI M NPUMEHEHUIO 3HAHUN B PA3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMuen. B
IporpaMMe II0 XUMHUH THPEAMETHBIE PE3YJIbTAaThl IPEACTABICHBI IO ToJaM
WU3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHsI»
OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUN: O MECT€ M 3HAYEHMH OpPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYUBOIO
pPa3BUTHA YEJIOBEUECTBA B PELICHUM MPOOJIEM SKOJOTMYECKOM, SHEPreTUYECKOU U



NUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIruu, B obecrnieueHUU palMOHAIBLHOTO
MPUPOJIONIONIB30BaHUs, B (hOPMUPOBAHWKM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIoBeKa, a TAaKXKe DJKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpEJIE;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIe MOHATHS — XUMUUECKHUI DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAS
oboyouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3aIus AaTOMHBIX oOpOuTalie, WOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAs CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YIIIEpOIHBIN CKelleT, (yHKIIMOHAIbHAS
rpyIma, pajaukaid, CTPYKTypHble (opMyiasl (pa3BEpHYThIE, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpUsl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpHuyYecKas,
ONTHYECKAs), H30MEpPbl, TOMOJIOTUYECKUN psAJl, TOMOJOTH, YTIIEBOJIOPOIHI,
KHCJIOPOJI- U a30TCOAEpPKAINE OPraHUYECKUE COCIUHEHUS], MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCAMHEHMS; TEOPUHU, 3aKOHBI
(mepuonuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHS OPTraHUYECKHUX
BeiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUs OHHEPruu TMpPU XUMUUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMaHUS MTPUUYNHHOCTU U CUCTEMHOCTH XHMHWYECKUX SIBJICHUN; TIPEIACTABICHUS
0 MEXaHM3MaxX XHUMHUYECKUX pEakiui, TEPMOJUHAMUYECKUX W KUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUUA aTOMOB U T'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYyYCHHUHU U 0Oe30macHOM
WCIIOIb30BaHUN BAXKHEHIITUX OPTraHMYECKHUX BEIICCTB B OBITY M IMPaKTHYCCKON
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  IPUHIUMNAX  XHMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, MEPEepadOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSATHUH,
yCTaHaBJIUBATh MX B3aMMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATUS TPHU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUMN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHnYeCKIX
BEIIICCTB;

COCTaBJISITb YPABHEHUS] XMMUUYECKUX PEAKIUN M PACKPBIBATH UX CYIIHOCTb:
OKUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUil  TMOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »dTUX peakIuil, peakuuil HOHHOTO OOMEHa MyTEM
COCTAaBJICHUSI MX TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHCHUM;



M3rOTaBJIUBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEHIECTB ISl WIUTHOCTPALUU
UX XUMUYECKOr0 U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh HU3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne COCIMHEHUM, JaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u npuBOIUTh TPUBHAIbHBIE HA3BAHUS JIA OTACIIBHBIX
MpPEACTABUTENICEH OPraHMYECKUX BELIECTB (3TUJIEH, AlleTUJIEH, TOJYOJ, TIULEPUH,
ATWICHIJIMKONb, (GeHos, (QopManblerujl, aueTaablIeru, aleToH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAS, MaIbMUTHHOBASI KUCIOTHI,
TJIMIMH, aJaHWuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IMPEH, XJIOPOMPEH,
CTUPOII U IPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACNATh BHJ XUMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCIMHEHMSIX (KOBAJICHTHAsT W HWOHHAas CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. BytnepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cOpPMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTb  COCTaB, CTPOCHHE,
dbu3uYecKkre M XMMHUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH PpPa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKJIOATKAHOB, aJIKECHOB, AJIKAJIMCHOB,
QJIKWHOB, AapOMAaTHYECKUX YTIJIEBOJOPOJOB, CIUPTOB, AQJbJETHUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()DUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJEBOJOB (MOHO-, JU- M TOJHUCAXapHUJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIMHd C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPKAAaTh HA KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Celpbsi  (HeTh, NPUPOIHBIA Ta3, Yyrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE MTPOIYKTOB MEepepadoOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaxX TO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(pea’bHOM M MBICICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE omnepanuu
MBICITUTEIBHON JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000lIeHue,



CHUCTEMAaTHU3AINIO, BBISBICHUE MPUUYMHHO-CJICJACTBEHHbBIX CBA3EH — JJIS U3y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIISATH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaIbHOIO €AUMHCTBA MUPA,
WCIIOJIb30BATh CHCTEMHBIC 3HAHUS M0 OPTraHWYECKOW XUMHUU JIsi OOBSICHCHHUS U
IPOTHO3UPOBAHUS ABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUETBl 1O XUMHYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHUM C UCIOIb30BaHUEM (PU3HYECKUX
BEIMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKON
dbopMysIbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XWMHUYECKHX DJIEMEHTOB,
IPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MMPOTHO3UPOBATh, aHAJTU3UPOBATH U OLICHUBATH
C TMO3UIMKA  DKOJIOTMYECKOW  O€30MaCHOCTH  MOCIEACTBUSL  OBITOBOM U
MPOU3BOJCTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM C mepepaboTKoi
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PELIEHUN
po0JieM B CUTYaIlUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKUUU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lay 10 pAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBUII
Oe3omacHOro oOpaimieHusi C BEIIeCTBAMU U JaOOPaTOpPHBIM 000PYAOBAHUEM,
dbopMyIMpoBaTh IIENb HWCCJEAOBAHMS, NPEACTABIATh B pa3nudHoil (opme
pe3yJIbTaThl SKCIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JiroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEACHUS B OBITY U
TPYJOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPY KAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaThb OIACHOCTb TOKCHUYECKOIO JACHCTBHUS HA KUBBIE OpPraHU3MBI
ONPENECTIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHAJIM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHUSI OPraHUYECKHX BEIIECTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBJISATH II€JICHANIPABICHHBIM TTOWCK
XUMHUYECKON MHGOPMAIIMK B Pa3TUYHBIX UCTOUHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cCpeAcTBa MaccoBoi uHpopmanuu, UHTEpHET U Apyrue), KPpUTUIECKU
aHAJIU3UPOBATH XUMUYECKYI0 UH(POpMAIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABIICHHOM y4eOHOM 3a/1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh MPEJICTABICHUN: O MaTEepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECT€ U 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUEeHUU yCTOWYHUBOTO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJOTHUECKOW, DHEPreTUYECKON U MHUIICBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHHH HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUU, B OOECIEUEHHH PAlMOHAILHOTO MPUPOAOIOIL30BaHUA, B
GbopMUPOBAaHUM MHUPOBO33PEHUS U OOHIEH KyJbTYpbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJCHUE  CHCTEMOW  XUMHUYCCKMX  3HAHWW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloNIUe IMOHATUS — XHMHYECKHH DJJEMEHT, aToM, SJIpO aToMa,

M30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHSI aToMa, THOpHAM3alMs aTOMHBIX OpOWTalel, HOH,
MOJICKYJIa, BJICHTHOCThb, JJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKass CBsI3b (KOBaJICHTHas, WOHHAs, MeETaUIMYecKasi, BOJIOPOJIHAs),
KpUCTAJJIMYECKasl peméTka, XHUMHUYECKash peakius, pacTBOpP, JJIEKTPOIUTHI,
HEDIJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAsT JUCCOLMALMS, CTENEeHb JAUCCOIMAIUU,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOK 3 deKT
XUMUYECKOW peaKIluu, CKOPOCTh XUMUUECKON PeaKIui, XMMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJIUTHYECKONU UCCOLMAIUU, MEPUOAUUCCKUIM
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUH MPU XUMHUUYECKHUX PEaKIMAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHHN S3bIK
XUMHH, MHPOBO33PEHYCCKHE 3HAHUS, JIeKaIlue B OCHOBE IMOHUMaHUSA
OPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJEKYJSIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHW3MaX XUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAX;
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIINX HEOPTaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOIO
MIPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIMA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOUIME MOHATHUS HPU
ONMCAaHUN HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;



c(OpPMUPOBAHHOCTh YMEHHS HCIIONB30BATh XUMHYECKYIO CHMBOJIMKY MJIs
coctaBieHus: (GOpMyJl BELIECTB M YpPaBHEHUH XHMHUYECKUX  PpEaKIIUH,
cucremarnueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEJIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSIX, BHJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
VOHHAs, METaJNIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BELIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJA XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBINA MEXaHNU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHUH:  KJIaccu(UUUPOBATh:  HEOPraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU T10 PA3JINYHBIM IIPU3HAKaM (YUCILY
U COCTaBy pearupymollux BeIECTB, TEIUIOBOMY 3()QeKTy peakuuu, U3MEHEHHUIO
CTETICHEW OKHUCIIEHUSI D3JEMEHTOB, OOpaTUMOCTH, YYACTHUIO KarTaju3aTopa H
JpyTHE); CAMOCTOATEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUIs KilacCU(UKALIUU
M3y4aeMbIX BEIECTB U XMMUYECKUX PEaKLU;

c(hOpMHUPOBAHHOCTh YMEHMS PACKPbIBATh CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenaeneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX DJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIOB
[Tepuoguueckont  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YyS  MOHATHUA
«IHEPTreTUYECKHE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU», «S-, pP-, d-aTOMHbBIE
opOuTanmy», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHYECKHX 3JEMEHTOB M MX
COCIMHECHUKA 10 mnepuogam u rpymnmnaM Ilepuoguueckoun cucremsr [, .
MeHneneeBa, BAJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME
XUMHYECKME  CBOMCTBA  BEIIECTB  PAa3jIMUHBIX  KJIACCOB,  IOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMU C
IIOMOIIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuié MOHHOro oOMeHa IMyTEM COCTaBIEHUS UX MOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHHMM;  peakuuyd  TUAPOJIN3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHMsl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);



c(hOPMHUPOBAHHOCTh YMEHHS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUA € y4ETOM HX HHEPreTHUYECKUX XapAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bhakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOT0 PAaBHOBECHS T0]] BIUSHUEM
BHEWIHUX Bo3aeicTBuil (mpunuun Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaThb XHWMHUYECKHE PEaKIUH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUS CEpHOM KHCIIOThI, aMMHUaKa,
oOlue HayyHble NPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€IeCO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUsI COOTHOLICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMK O METOJaX HAYYHOTO
MO3HAHUA SBJICHUM NpUPOABl — HAOIIOIEHNe, HW3MEpPEeHHE, MOJCIMPOBAHNE,
IKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCTIEPUMEHTATILHOM HCCIICI0BAaHUU BEIIECTB
U s OOBSICHEHWS XWMHYECKUX SIBJICHUN, HWMEIONUX MECTO B TPHUPOJIE,
MPAKTUYECKOMN AEATEIbHOCTH YEIOBEKA U B TOBCEITHEBHOM )KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHMSI BBIABIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0OCO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOIO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS TPOBOJAUTH pPACUYETHl: C MCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JI0JIs1 BEUIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPALUD»;
Macchl BEUIECTBA WM 00bEMA ra3za 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOTro 3¢ dexra
peaKiuy; 3HAYECHUS BOAOPOJHOTO MOKAa3aTessl pacTBOPOB KHUCJIOT U IIEJIOYEH C
W3BECTHOM CTENEHBIO JUCCOIMAINK; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTa PEAKLHH, €CIM OAHO U3 MCXOJHBIX BELIECTB JIaHO B BUJAE PAacTBOpPA C
OTIPEICIEHHOM MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE
(uMeeT mpUMecH); AOJIU BbIXOJA MPOAYKTAa peaKIUu; OObEMHBIX OTHOUIEHUUN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIPHO IJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUH  JKCIepUMEHT  (IpOBElIEeHHE  peakiud  HMOHHOTO  OOMeHa,
MOATBEPKACHNE KAYECTBEHHOTO COCTABA HEOPTaHMYECKUX BEILECTB, OMPEACICHUE
cpedbl PacTBOPOB BEIIECTB C IMOMOIIBI0O HMHAMKATOPOB, HM3Y4YEHUE BIUSHUS
pa3iIuuHbIX  (PAKTOPOB Ha  CKOPOCTb XUMHUYECKOM  peakiuu, pelIeHHe
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Merame»y u  «Hemeramis») ¢
coOJII0/IeHHEM MPaBUJI OE30MaCHOTO OOpaIIeHUs! ¢ BEIIECTBAMH U JIa0OPaTOPHBIM
obopynoBaHueM, GOpPMYyJIHpPOBaTh 1€  HUCCJIEAOBAHUS, NPEACTaBISATh B
pa3nuuHOM QopMe pe3yiabTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIATH MPABHUJIA MOJIH30BAHUS XUMUYIECKON
MoCyJIol W J1a0opaTopHBIM O00OpyJOBaHHWEM, OOpalleHHs] C BEIICCTBAMH B
COOTBETCTBUHM C MHCTPYKIIUSMH IO BBITIOJTHEHUIO JIa0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJOTUYECKH 11€71IeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYJIOBOU
JEATEIbHOCTH B LEISX COXPAHEHHUS] CBOETO 3J0POBbS, OKPYXKAIOIIEH TPUPOAHOMN
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOT'O JICMCTBUSI HA >KMBBIC OpPraHW3MBbl ONpPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbich nmoka3zarens [IJ1K;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON MHMOPMAITIHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-HaydHas
JuTepaTypa, CpeacTBa MaccoBoi nHpopManmu, UHTEpHET U ApyTrue), KPUTHICCKH
aHAJIM3MPOBATh XUMUYECKYI0 MH(POpPMAIHIO, TiepepadaTeiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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Hroro no paszneny 41

Pa3nea 4. AzoTcoaepikainiue opraHu4ecKue coeJuHEeHHs

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12
Uroro no pazgeny 12

Pa3znen 5. BbicokoMoJieKyJIsIpHbIE COeTUHEHUSA

5.1 BricokoMoOneKyIIpHbIE COETUHEHUS 6

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPorpamMmsl

Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM

Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX
anemeHToB 1. . Menneneera

12 Crtpoenue BemniecTBa. MHOTOOOpasue
' BEIIIECTB

1.3 XUMHUYECKUE PEAKINH
Hroro no paznemy

Paspnen 2. Heoprannuyeckasi Xumust
2.1 Hemeramibl

2.2 Meranibl
Utoro no pazneny

Pa3nen 3. Xumus u :KU3HL

31 Mertonnl Mo3HaHUA B XUMHUHU. XUMUS U

KHN3Hb

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

11

19
39

31

23
54

102

KonTpoJsbHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
Konn4yectBo yacos DJICKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka KonTpoasnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

[IpenmeT u 3HaUYE€HNE OPraHUYECKON XUMUH,
MpEeACTaBICHUE O MHOTO00Opa3uu 1 0

OpPraHUYECKUX COCAMHEHUN

DEKTPOHHOE CTPOEHUE aTOMa yriiepo/ia

(ocHOBHOE U BO30YXAEHHOE COCTOSIHUSA). 1 0 0
BanenTHble BO3MOKHOCTH aToMa yriepoja
XuMHYeCKas CBI3b B OpTraHU4YCCKUX
COeAMHEHUSX. MexaHu3Mbl 00pa30oBaHuUs

KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3pbiBa 1 0 0
CBA3EH

Teopust cTpoeHUsT OpraHUYECKUX 1 0 0
coequHeHuit A. M. bytieposa

Bunsl nzomepun: CTpyKTypHas,

IPOCTPaHCTBEHHAs!. DIEKTPOHHBIE 3P (EKThI 1 0 0
B MOJIEKYJIaX OPraHUYECKUX COeTMHEHUN

[IpencraBnenue o kmaccupukanuy u

cuctemaruyeckass Homenkinarypa (IUPAC) 1 0 0
OpPraHUYECKUX BEIIECTB

Knaccugukarus peakiuii B opraHn4eckoi 1 0 0

XHUMHHN

Cucremarusanus 1 0000IIeHNE 3HAHUN 110 1 0 0



10

11

12

13

14

15

16
17

TEMC

AJKaHBI: TOMOJIOTUYECKHH psiJl, 001Ias
dbopmysa, HOMEHKIATypa U U30MEpHs,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYTT

dusznueckre U XUMUYECKHE CBOMCTBA
aJIKaHOB

Haxoxnenue ankanos B npupoze. CrocoObt
MOJTyYEHUSI U TPUMEHEHNE aJIKaHOB

[uknoankanel: obmmas Gopmyna,
HOMEHKJIATypa M U30Mepusi, 0COOEHHOCTH
CTPOCHUS U XUMUYECKHX CBOHCTB, CIOCOOBI
MOJIyYCHHUS U IPUMEHEHHE

Pemenuie pacuéTHBIX 3a7a9 Ha ONPEICICHUE
MOJICKYJISIPHOU (DOPMYJTBI OPraHUYECKOTO
BEIIECTBA I10 MACCOBBIM J0JIIM aTOMOB
9JIEMEHTOB, BXOIAIINX B €I0 COCTAaB.
Cucremarusanusg 1 00001IeHNe 3SHAHUN 110
TEME

AJIKEHBI: TOMOJIOTHYECKHUH psiJl, 001as
¢bopMmyra, HOMEHKJIATypa, 3JTEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIL.
CrpyKTypHas ¥ LUC-TpaHC-U30MEpUs
aJIKCHOB

dusnyecKkue 1 XMMUYECKHE CBOMCTBA
ankeHos. [IpaBuiio MapkoBHUKOBa

Crioco0pl MosTy4eHus U IPUMEHEHUE aJIKCHOB

[Tpaktuyeckast padora Ne 1 o Teme



18

19

20

21

22

23
24

25

26

27

28

"[losyyeHne ATUIIEHA U U3YyUEHUE E€TO
CBOMCTB"

Pemenue pacuéTHbIX 3a7a4 Ha ONpeieIeHNe
MOJIEKYJISIPHOM (hOpMYJIBI OPraHNYECKOro
BEIIIECTBA

AnkaaueHsl: conpsKEHHbIE, U30JUPOBAHHBIE,
KyMyJrpoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOI'O CTPOEHUS

XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTUEHOB

Crioco0blI MoNTy4eHus: U IPUMEHEHUE
aJIKaJIMCHOB

AJKWHBI: TOMOJIOTUYECKHUM PsiJl, 001IIas
dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢dbuznueckue cBoicTBa

XUMHUYECKUE CBOMCTBA AJIKUHOB
KauecTBeHHbIE peakli Ha TPOMHYIO CBA3b

Crioco0bl MoNTy4eHus: U IPUMEHEHUE
AJIKUHOB

Pemenue 3agad: pacu€rsl 110 ypaBHEHUIO
XUMHYECKON peaKIuu

Cucremarusanus 1 0000IIeHNE 3HAHUN 110
TEME

ApeHBI: TOMOJIOTHYECKUHN Psifl, 001Iast
¢dopmya, HOMEHKIIATypa. DIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH3071a 1 TOJIyoJa, UX (PU3NUECKUE



29

30

31

32

33

34

35

36

37

38

39

40

41

CBONCTBA
XHUMUYECKUE CBOMCTBA aPEHOB: PEAKIIMHI
3aMEeIeHHS

XUMHYECKUE CBOVMCTBA apEHOB: PEAKLIMHU
MPUCOETUHEHUS, OKHCIEHUE TOMOJIOTOB
OeHzona

OCcoOEHHOCTH XUMUYECKUX CBOMCTB CTHpOIIA

Pemenuie pacuéTHbIX 3a71a4 Ha OINpe/IeTICHUE
MOJIEKYJISIPHOI (POPMYJIBI OpraHUYECKOTr0
BelIeCTBa

Crioco0bl MMoJTy4eHUs U IPUMEHEHUE apeHOB

I'eneTnyeckas CBA3b MCKAY pa3INYHbIMU
KJIacCaMH yTrijieBoaopoa0B

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX
peakmuii. Cuctemaruzaius u 00001eHne
3HAHUH 110 TEME

[Tpuponnstii ra3. [lonyTHble HETAHBIC Ta3bI

KaMeHHBIH yroyib U MPOyKTHI €T0
nepepadboTKu

HedTb u ciocoOb1 €€ epepaboTKH.
[IpuMeHeHue nMpoayKTOB nepepadboTKu HEPTH
['eHeTHueCKas CBSI3b MEXTY pa3IMYHBIMHU
KJIaCCaMH YTJIEBOJIOPOJIOB

raJ'IOFCHOHpOI/ISBOI[HBIe YIJIIeBOAOPOAOB:
SJICKTPOHHOC CTPOCHUEC; PCAKINU 3aMCIICHUA
rajJorcHa

JeicTBue menoyueit Ha
rajoreHnpou3BoHbIE. B3aumoneiictBue



42

43

44

45

46

47

48

49

50

51
52

53

JAUTaJIOIr€HaJIKaHOB C MarHu€M U IMHKOM

CucreMaruzanys 1 0000IIeHEe 3HAHNUH 110
paszeny "YrieBonopoasl"

Konrponsnas pabora o Teme
"YrneBopoposs"

[IpenenbHble OTHOATOMHBIE CIIUPTHI:
rOMOJIOTHUYECKUH psij, o0mias popmyia,
CTPOEHHUE MOJIEKYJI, H30MEpPHUS,
HOMEHKJIATypa, KIIacCUPHUKAIH, GPU3NICCKHIES
CBOMCTBA

XUMHUYECKUE CBOMCTBA MpeIeIbHBIX
OJIHOATOMHBIX CITUPTOB
Crioco0bl MoNTy4eHus: U IPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB

[TpocTeie 3¢upsl: HOMEHKIIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKNX CBOMCTB

MHOroaroMHble CIUPTHI: STUICHIIUKOJIb U
FJII/IL[epI/IH, ux (bmnqecxne U XUMHYCCKUC
CBOMCTBA

Crioco05b1 MOJIYUYCHHUA U IPUMCHCHUC
MHOT'0aTOMHBIX CIITMPTOB

®deHoIT: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
cBoiicTBa. TOKCHYHOCTH (peHOIIa

XuMu4eckue cBoiicTBa (heHoa
CriocoObl TosTydeHus1 U IpuMeHeHue GeHona

[TpakTuyeckas pabora Ne 2. Pemenue
SKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TEME



54

55

56

57

58

59

60

61

62

63

64

"Cruptsl 1 peHoTBI"

CucreMaruzanys 1 0000IIeHEe 3HAHNUH 110
TEME

AJII:,IIGI‘I/IIILI " KCTOHBI: 3JICKTPOHHOC
CTpOEHHE KapOOHUIIbHOW IPyIIIBL;
rOMOJIOTHYECKHE PS/bl, 001as popmyia,
M30MEpHs U HOMEHKJIaTypa

Anbaerupl U KETOHBI: (PU3NIECKUE
CBOWCTBA; PEAKIUU MPUCOCTUHEHUS

Peakumu okuciaeHus U KaueCTBEHHBIC
peakuuu aJIbACTUI0B U KETOHOB

Crioco0bl ToTydeHUs albJACTUIOB U KETOHOB

OnHOOCHOBHBIE Ipe/ieNIbHbIE KAPOOHOBBIE
KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS HX
MOJIEKYJI

N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBoicTBa

XUMHYECKHE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue kapOOHOBBIX
KHCJIOT

OcoO6eHHOCTH CBOMCTB: HEMPEIEIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

ITonstue o MMPOU3BOAHBIX Kap6OHOBbIX



65

66

67

68

69

70

71

72

73

74

75

KHCIIOT

CriocoObI oTyueHus 1 IPUMEHEHUE
KapOOHOBBIX KUCIIOT

CroxxHbIe 3(DUPBL: TOMOJIOTUYECKHUI P,
oburast popmyIia, n30MepHst 1 HOMEHKIIATypa
dusnueckre U XUMUYECKHUE CBOWCTBA
3¢upoB

Pemenue pacu€THBIX 3a1a4: 110 YpaBHEHHIO
XUMHYECKOU peaKIiy, Ha ONpe/eICHIe
MOJICKYJISIPHOU (pOPMYJIbI OPraHUUECKOTO
BEI[ECTBA

[Tpaktudeckas padora Ne 3. Pemenue

AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe

n n
KapOonosie kuciaotel. CioxxHbIe d3UPHI

Kupsr: crpoenue, puszudeckue u
XUMHUYECKHUE CBOUCTBA (TUAPOITHU3)

OcoOEeHHOCTH CBOMCTB KUPOB, COEPKAIINX
OCTaTKH HEMPEJeNIbHBIX )KUPHBIX KUCIIOT.
2Kupsl B mpupone

MBbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX Motolee neiictaue. [lonstue o
CHUHTeTHUYecKuX Moromux cpeacrsax (CMC)

I'eneTnyeckas CBA3b yIriIeBOJOPOAOB H
KHCIIOPOJCOAEPKAIUX OPraHUIECKUX
BEIICCTB
Pacuérbl 0 ypaBHEHUSIM XUMHUYECKUX
peakuui

Cucremarusanus 1 0000IIeHNE 3HAHUN 110



76

77

78

79

80

81

82

83

84

85

86

TEMC

OO01mmas XxapakTeprCcTHKA YTIIEBOIOB U
KJIacCu(pUKaIusl yriieBo10B (MOHO-, U- U
MOJTCAaXapH/Ibl )

Mounocaxapuabl: GU3HIECKHE CBOMCTBA U
HaXO0XJIECHUE B IPUPOJIE

IIpuMeHeHue II0KO3bl, €€ 3HaUYEHUE B
KU3HENEATEIIBHOCTU OpraHu3Ma

Jlucaxapuipl: caxapo3a, MaJIbT03a U JIAKTO3a.
Haxoxpaenue B mpupo/ie U NpUMeHEHHe
JcaxapuioB

[Tonmcaxapuapl: CTpOSHHE MAaKPOMOJIEKYT,
¢buznyeckre u XUMHUYECKUE CBOMCTBA,
MIpUMEHEHHE

[TonsiTrie 006 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 33724 Ha ONpeIeTICHUE
JIOJIY BBIXOJIA TIPOAYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOKHOTO
CucreMmaruzanys 1 0000IIeHEe 3HAHNUH 110
pazneny

Konrponsnas pabora o teme
"Kucnopoacoaepkaiue opraHu4ecKkre
coeqrHeHna"

AMUHBI: K1accuuKams, CTpoeHnue
MOJIEKYJ, o0mast popmyia, usomepus,
HOMEHKJIaTypa U GU3NIECKUE CBOMCTBA

XUMHYECKHE CBOMCTBA amr(paTHIECKUX
aMUHOB



87

88

89

90

91

92

93

94

95

96

97

AHWINH: CTPOEHUE aHWJINHA, 0COOCHHOCTH
XMUMHUYECKHX CBOMCTB aHWJIMHA

CriocoObl MoJTy4eHus U IPUMEHEHUE
anudaTuyecKux aMUHOB

AMMHOKHCIIOTBI: HOMEHKJIATypa U U30Mepus,
¢dusnueckue cBorcTBa. OTHEIBHBIC
MIPEACTABUTENH 0.-AMHUHOKHUCIIOT

XHUMHUYECKHE CBONCTBAa aMUHOKUCIIOT, UX
OMOJIOTMYECKOE 3HAUCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJIN3 TIENTHIOB

benku xak IpupoIHBIE TOTMMEPHI;
CTPYKTYPBI O€JIKOB

XUMHYECKHE CBOMCTBA OEIKOB

A30Tco,uep>i<amne TCTCPONUKIINICCKHUC
COCOIUHCHNA. HyKHeI/IHOBHe KHUCJIOTHI:
COCTaB, CTPOCHUC U OuoJoruyeckas POJIb

ITpakTruyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTANBHBIX 33/1a4 110 TeEME
"A30TCcoeprKale OpraHndecKue
COEeIMHEHUS"

ITpakTruyeckas pabora Ne 5. Pemenue
AKCNEPUMEHTAJIbHBIX 33724 110 TEME
"Pacnio3HaBaHne OpraHMyeCcKUX coequHEeHUN"
Kontponbnas paboTa mo Teme
"A3zoTconepKaiimue OpraHn4ecKue
coenuHeHus"

OCHOBHBIC TOHATHS XUMUN
BBICOKOMOJIEKYJIIPHBIX COSIUHEHUN U



98

99

100

101

102

MCTOABI UX CUHTC3a —IIOJIMMCPU3alUd U
IIOJIMKOHACHCAI A

[TnacTtmaccel. YTunuzamus u nepepadoTka
MIacTUKa

DnacToMepbl: HaTypaJIbHbIN CHHTETUYECKHE
Kayuykd. Pe3una

BonokHa: HaTypaJIbHbIE, UCKYCCTBEHHBIE,
cuHTeTndeckue. Ilonumepsl crienuaabHOTro
Ha3HA4YCHUS

ITpakTruyeckas pabora Ne 6. Pemenue
HKCHEPUMEHTANBHBIX 337124 110 TeME
"PacniozHaBaHue macTMacc 1 BOJIOKOH"

O06001eHre U cucTeMaTru3aIus N3y4eHHOTO

Marepuaia no teme "'BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102



11 KITACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX s€p. XUMUYECKUI
aneMeHT. M3oTomsl

CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHUCIIA

Knaccudukanus XuMA4ECKHX JIEMEHTOB (S-,
p-, d-, f-amemenTsr)

Pacnipenenenue 3n€KTpOHOB O ATOMHBIM
opOuTaIsIM

DJeKTpOHHBIE KOH(PHUTYpaIMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUM

DJEeKTPOHHBIE KOH(PUTYpaIlMi HOHOB.
DIEeKTPOOTPULIATETBLHOCTD

[Iepnoanueckuit 3akoH u [lepnoanueckas
CHCTEeMa XUMHYECKuX saeMeHToB Jl. 1.
MeHnneneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTHIX U CJI0KHBIX BEIIECTB MO IPYIIAM U
nepuoiaM

CucreMarusanus U 00001eHUE 3HAHUM 10

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl



10

11

12

13

14

15

16

17

18

19

TEMEC

Buner xumMudeckou cBs3u. MexaHu3MEl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b. MexMOIeKyIsapHbIe
B3aMMOIECHCTBHS

BaieHTHOCTE M BaJIEHTHEIE BO3MOKHOCTU
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI
MOJIEKYJ C UX TEOMETPHUUECKUM CTPOECHUEM

[IpencraBneHnst 0 KOMIIEKCHBIX
COEJIMHEHUSX: COCTaB U HOMEHKJIATypa

BemectBa MoseKyIsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHuUs. THIbl
KPUCTAIUIMYECKUX PELIETOK U CBOICTBA
BEILIECTB

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

WctunHble pacTBOPHI: HACBILIEHHBIE U
HEHACBILLCHHBIE, PACTBOPUMOCTb.
Kpucramnoruapatst

CriocoObI BhIpaXeHUsI KOHIIEHTPAITH
pacTBOpPOB

Pemtenue 3a1a4 ¢ UCNOJIb30BaHUEM OHATHIH
""MaccoBast 10J11 pacCTBOPEHHOIO BenlecTna',
"MoJIsIipHasi KOHLIEHTpaus'"

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIICCTB
Cucremarusamnus 1 0000IIeHNe 3HAHUH 110
TeMe



20

21

22

23

24

25

26

27

28

29

KontponsHas padora no Temam "Crpoenue
aroMma. [lepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMHUYECKUX
snemenToB JI. . Menneneesa", "Crtpoenue
BemecTsa. MHOrooOpasue BemniecTn"

Knaccudukanus XuMHuecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHUS YHEPTUU IIPU
XMMHYECKHUX PEaKIMAX

TennoBble 3¢ (HeKThl XUMUYECKUX PEaKIUii.
TepMoxuMHUYECKHE YpaBHEHHS

Brrancnenus no YPAaBHCHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPAaBHCHUAM

CKopoCTh XMMHUECKON peakiui, eé
3aBHCUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanuzaTopsl

I'oMoreHHbIe U reTepOoreHHbIE PEAKIUU
[Ipaktrueckas padorta Ne 1 mo treme "Bnusaue
pa3auuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU peakuuu"

OObpatumMbie 1 HEOOpaTUMBIEC PEAKIINH.
XUMHUYECKOE paBHOBECHUE

[IpaxTuyeckas padota Ne 2 o reme "Bnusiaue
pa3MyHbIX (PaKTOPOB HA MOJOKECHUE
XMMHYECKOTo paBHOBecHA"

OnexrponauTtnueckas quccounanus. CunbHbIe
U cnalbie 1eKTpouThl. CTeneHb



30

31

32

33

34

35
36
37

38

39

40

41

42

JUcCCconranuu

HNounHoe npoussenenne Boasl. Cpeaa BOAHBIX
pactBopoB. Bogopoausiit mokasarens (pH)
pacTBopa

I'mpponus coseld. Peakiuu, nporexkaromue B
pacTBopax 3JIEKTPOJIUTOB

[IpakTuyeckas padota Ne 3 o reme
"XuMH4ecKre peakliuy B pacTBOpax
3JIEKTPOJIUTOR"

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pcCaKknuu.
Baxxneiime oKMCIUTEIN U BOCCTAHOBUTEIIH

MeTo/1 371IEKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

9H€KTp0HI/I3 pacTBOPOB U pacCIljiaBOB BCUICCTB
Pemenne 3aaa4 pa3jIMdHbIX TUIIOB
Pemenne 3ala4 Pa3JINYHbIX TUIIOB

CucreMaruzanys 1 0000IeHrEe 3HAHNUI 10
TeMe "XuMuueckue peakuuu'

KonTponbHas pabora no teme "Xumudeckue
peakuun"

[Tonoxenue Hemeramios B [lepuoanueckoit
CHCTEME XUMHYECKUX 3aemMeHToB /. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckne CBONCTBA HEMETAIIIOB

ANOTpONUsS HEMETAIUIOB (Ha TIpUMepe
KHUCIIOpOJIa, cephl, hocdopa u yrieposaa)
Bonmopon: nonydenue, pusnueckue u
XMMHYECKHE CBOMCTBA. [ 'Uipuibl



43

44

45

46

47

48
49

50

51

52

53

54

lanmoreHsl: HAXOXKICHHE B IPUPOJIE, CIIOCOOBI
NOJy4YeHHUsI, PU3NIECKUE U XUMUYECKHE
CBOWCTBA

l'anorenoBonopoasl. Baxuenmne
KHCIIOPOJCOIEPKAIINE COSTUHEHNUS
rajorcHoB

JlaGopaTopHbIe U IPOMBIIIICHHBIE CITOCOOBI
NIOJTyYCeHHUS TajoreHoB. [IpuMenenue
raJIOTCHOB U UX COCIMHCHUN

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAIBHBIX 3314 110 TeEMe
"I"a;morensr”

Kucnopoa: nabopaTopHbie U IPOMBIIIICHHBIE
CHOCOOBI OTYYEeHHUs, PU3NIECKUE U
xumMuyeckue cpoiictBa. O30H. [Ipumenenue
KHCJIOPO/a U 030Ha

Oxcuapl ¥ NEPOKCUIBI

Pemienue 3aa4 pa3inyHbIX THUIIOB

Cepa: HaXOXJCHHUE B IIPUPOJIE, CTIOCOOBI
NOJy4YeHHUs, PU3NIECKUE U XUMUYECKHE
CBOMCTBA

CepoBonopo, cynbhuabt
Kucnopoacoaep:xaiiiue coeJUHEHHS! CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI
[IpakTuyeckas padora Ne 5. Perenue
IKCIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

A3oT: HaXO0KIACHUC B IpUPOAC, CII0COOBI
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NOJy4YeHHUsI, PU3NIECKUE U XUMUYECKHE
cBOIcTBa. AMMHUAK, HUTPU/IBI

Kucnopojiconepkaniiue CoeIMHCHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KUCIIOTHI

[IpumeHeHne a30Ta ¥ €r0 COCAMHEHUI.
A3OTHBIE yAOOpEHHS

docdop: HaxXOXKAEHUE B IPUPOJE, CIOCOOBI
NOJy4YeHHUs, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast n pochun

Oxcunsl pocdopa, pochopconepxane
kucnoTsl. Conu pochopHOt KUCTOTHI
[Tpumenenne dpocdopa u ero coeMHEHUIA.
®dochopHbie y100peHHS

[IpakTuyeckas padora Ne 6. Perenue
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe "A30T U
docdop u ux coenuHeHU"

VYraepon: HaXxoXAEHUE B IPUPOJIE,
AIJIOTPONHbIE MOAN(DUKALUY; PU3HUECKUE U
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHUE

Oxkcua yriepoaa(Il), okeun yranepona(IV),
yroJjibHasi KUCJI0Ta U €€ coln

Pemenne 3aa4 pa3IM4YHbIX TUIIOB

KpeMmuuii: Haxox1eHue B IpUpoJe, CrioCOOBI
MONy4eHusl, PU3NIECKUE U XUMUUECKHE
CBOMCTBA

Oxkcua kpemaus(IV), kpeMHHEBasE KHCIIOTA,
CHITUKATHI

[IprMeHeHne KpeMHUS U €r0 COCTMHEHUM.



67

68

69

70

71

72

73
74

75

76

77

CTGK.HO, C€TO MOJIYYCHHUC, BUJbI CTCKJIIA
Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

CucreMarusanuys U 0000ILeHYE 3HAHUI 10
teme "Hemeramisr"

KonTponsnas pabora o teme "Hemerammsr'

AHanu3 pe3yabTaToB KOHTPOJIBHOMN padoThI,
KOppEeKIIHs OIHO0K

[Tonmoxenune metamios B [lepuoauueckoit
CHUCTEME XMMHUUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEeK aTOMOB METAJIJIOB

O6mue ¢puznyeckre CBOMCTBa METaIOB.
[IpumeHeHre MeTaIoOB B OBITY U TEXHUKE

CmuaBel MeTaiioB. Koppo3ust meTamioB
Pemmenue 3ala4 Pa3JINYHbIX TUIIOB

DNIEKTPOXUMHUYECKUH P HATPSIKEHUI
MeTauioB. OOIIMe CIOCOOBI MOTYYEHUS
METaJIJIOB

OO61as xapakTepucTuka MeTauioB [A-rpynimsl
[leproauueckoi CUCTEMBI XUMUYECKUX
37eMeHTOB. HaTpuii u Kanuii: noay4yeHue,
buznyeckrue 1 XuMUYEeCKUE CBOWCTBA,
MPUMEHEHUE TIPOCTHIX BEIIECTB U UX
COEeIMHEHUN

O6mas xapakrepuctruka meTauioB [1A-
rpynnsl [lepuoandeckoi cucTeMbl
XUMHYECKHUX JIEMEHTOB. MarHui U KajablIUii:
nojryuyeHue, PU3NIecKue 1 XUMUIECKHe
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CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COEIMHEHUN

JKécTtkoCcTh BOJIBI M CTIOCOOBI €€ yCTPaHECHHUS

ANIOMMHU: TTONTy4eHue, Gu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

AMoTepHbIe cBOWCTBA OKCHIA U TUAPOKCHA
AITIOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHHUS,
UX MPUMCHECHHE

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

[IpaxTuyeckas padora Ne 7. Perenue
HKCIEPUMEHTAIBHBIX 33134 110 TeMe
"MeTaJibl TIaBHBIX HOoArpynn”

OO1m1ast XxapakTepHUCTHKA METAJIJIOB TOOOYHBIX
noarpymn (b-rpynmn) [Teprnoanueckoit
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB
dusnyeckue 1 XMMUYECKHE CBOMCTBA XpOMa U
€ro COEUHEHM, UX IPUMEHEHHE

Baxueiire coeIMHEHNs] MapTraHla.
[lepmaHraHaT Kanus, €ro OKUCIUTEIbHBIE
CBOMCTBA

dusnueckue U XUMUYECKHUE CBOMCTBA XKelie3a
u ero coenuHeHun. [lomydenne u npuMeHeHue
CILIABOB JKeJie3a

dusnueckue U XMMUYECKHEe CBOWCTBA MEU U
€€ COCIMHEHMM, UX IIPUMEHEHUE

dusnueckre U XUMUYECKHIE CBOMCTBA [IUHKA U
€ro COeAMHEHUH, X IPUMEHEHHE.
M1 IpOKCOKOMITIEKCHI IMHKA
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[Ipaktuyeckas padora Ne 8. Perenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeEMe
"MeTasutel MOOOYHBIX MOArpyTIT”

Pemenue 3a1au pa3nu4yHbIX TUIIOB
O06o00mIeHre M CUCTEMATH3AIMS H3YYEHHOTO
Marepuana mno teme "Mertanibr"
KonrtponbHas padora no teme "Metaibr"
AHanmm3 pe3yJbTaToB KOHTPOJIbHON PabOTHI,
KOPPEKITUS OIIMO0K

Ponb xumun B 00ecrieueHuu yCTOMIHUBOTO
pa3BuTHs yenoBeyecTBa. [loHsATHE O HayYHBIX
METOAX UCCIEAOBaHUS BELIECTB

Hayunble npuHUUIIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOICTBA.
[TpoMbITIeHHBIE CTIOCOOBI TOTYUYEHUS
BaXXKHEUIIINX BEIIECTB

XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
Cpeabl ¥ €ro MoCJIeICTBUS

XuMUA 1 370pOBbE YesoBeKa. JIekapcTBEeHHbIE
CpeacTBa

Xumus rimuy. Poab xuMuu B o0ecrieueHnu
MHIICBOM 0€30IMacHOCTH

KocMmernueckue u napdromMepHbie cpeacTBa.
briToBas xumus

XuMus B CTPOUTENBLCTBE. BaxkHeime
CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE
MaTepUalIbl

XuMHS B CEIBCKOM X03siicTBE. OpraHndecKue



¥ MUHEpaJbHbIE y100peHUs

102 CucreMmaruzanys 1 0000IeHrEe 3HAHNUI 10 !
TEME

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH

A.H., Akiiuonepnoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

POIII

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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