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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpEIHEr0 OOLIEro 00pa3oBaHUs
pa3zpaborana Ha ocHoBe DemepanbHOTO 3aKoHA OT 29.12.2012 N2 273-03 «O6
obOpazoBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yjabTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONM MNPOrpaMMbl CPETHEro oO0IIero 00pa3oBaHMS
(®OIT  COO), mpencraBieHHbIXx B  DenepalbHOM  TOCYIApCTBEHHOM
obOpazoBatenmbHOM ctaggapre COO, ¢ yuérom Konmenmuu mnpenomgaBaHus
ydeOHOro mpenMera «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanny, peadu3yOMUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, H
OCHOBHBIX TmojoxeHnn «Crparermu pas3Butus BocnuTaHus B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue [lpaButensctBa PD ot

29.05. 2015 N2 996 - p.).

OcHOBY MOJIXOIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEIEICHUIO
oOwiel cTpareruy o0y4yeHusl, BOCIUTAHUS U Pa3BUTHS O0OyYarOUIMXCA CPEICTBAMHU
yueOHoro npeamera «Xumusp» i 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHIentyanpHble monoxenus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
coliepXKaHUsl, pe3yJlbTaroB OOyueHUss U TpeOOBaHMH K YPOBHIO IOITOTOBKH
BBIITy CKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITY CKHUKAMH
o01eo0pa3oBaTeNbHOW  OpPraHU3alld, SBISETCS HEOThEMIIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM OSTaloM pealu3aluu  Ha
COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYIINUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro O00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTHYECKH 0OOCHOBAHHOTO OTHOILLIEHUSI K CBOEMY 3/10POBBIO
U npuponHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHMe OOydYaroIIMXCsl Ha
YPOBHE CpeaHero oOImero oOpa3oBaHUsS CpPEACTBAMU yd4eOHOTrO IpeaMera
«XuMHs», COAEpkKAHUE U MOCTPOCHUE KOTOPOIrO OMPENEIIEHbl B MPOrpamMme IO
XUMUH € YYETOM criequ(UKN HAyKH XMMUU, €€ 3HAYEHUs B O3HAHUH TPUPOJIBI U B
MaTepuanbHOM JKU3HHU OOILECTBA, a TaKXKe C YUETOM OOIIMX LIeNeil U MPUHIIMIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMbl CpPEIHEero  OOIIero
oOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocolOyro poib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepuajbHOU KYJIBTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBIILICHUS,
B CO3JaHUE LIEJIOCTHOTO MPEJCTAaBICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
IPUPOBI U YEJOBeKa, KOTopoe (OpPMHUPYETCS] B XMMUU Ha OCHOBE MOHUMAHMS



BELIECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBONCTBAMH U BO3MOXKHBIMU 0071aCTIMU MTPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JIPYTUMH €CTECTBEHHBIMU HAyKaMU, XMMHUS CTaja
HEOTHEMJIEMOI YacCTbI0 MUPOBOMN KYJIBTYpbl, HEOOXOAMMBIM YCIOBUEM YCIEIIHOIO
TpyZla U >KM3HM KaXJI0oro uieHa ooOmectBa. COBpeMEHHas XHMMs Kak Hayka
co3uareiibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pEIICHHE
I00aMbHBIX MPOOJTEeM YCTOWYMBOTO pPa3BUTHS YEJIOBEUYECTBA — CHIPHEBOMA,
HHEPreTUYECKON, TUILIEBOM, SKOJIOTHYECKON O€30IIaCHOCTH U OXPAaHbI 310POBbS.

B coorBerctBMM € OOmMMMM LEISIMH WU NPUHIOUIAMH CPEJHETO OOIIETo
oOpaszoBaHus cojepxkanue npeamera «Xumus» (10-11 knaccel, 6a30BbIi ypoOBEHBb
U3YYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IOATOTOBKY
oOydJarommxcsi, HEOOXOAMMYI0O WM s BBIPA0OTKH  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA, IPOAOJDKCHMS
00pa30BaHus B pa3IMUHbIX O0JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBmsOmMMHA  peaMeTa  «XUMUsS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannveckasd xumuss» U «OOWAss W HEOPraHWYecKas XUMHSD), OCHOBHBIM
KOMIIOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAyKH: CHCTEMaA
3HAHUU MO0 HEOPTraHMYECKON XMMHUU (C BKJIIOUEHHEM 3HAHUHM U3 0oOIIell XUMHUHU) U
OpraHu4eckod xumMuu. POpMUPOBAHME JAHHOW CHUCTEMbl 3HAHWW IPU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCEro MHOro0Opa3ust
BELIECTB HA OCHOBE OOILIUX MOHATUM, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cQOpMHpOBaHa B MporpaMMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXoJa K M3YYEHHI0 YydyeOHOro marepuaiga u oOycJOBIIE€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKOW XHWMHUU BEIIECTBA
paccMaTpHUBAaIOTC HAa YPOBHE KIIACCHYECKOM TEOPUHM CTPOEHUS OPraHUYECKHX
COCIMHEHHWH, a TakK€ Ha YpPOBHE CTEPEOXMMHMYECKMX M  IJIEKTPOHHBIX
NpEeICTaBIeHUd O CTpoeHHH BemecTB. CBeneHHs 00 U3y4YaeMblx B Kypce
BELIECTBAX JAIOTCA B PA3BUTUU — OT YIIIEBOAOPOJOB IO CIOXKHBIX OHOJOrMYECKU
aKTHBHBIX COEAWHEHWH. B Kypce OpraHMyecKod XHMMHUHU TOJYy4YarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs IMEpBOHAYAILHBIC
IPEICTaBICHUS O XUMUYECKOW CBSI3U, KIacCU(PUKAIIMOHHBIX MpU3HAKaX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMUSI, O XMMHUUECKON PEaKLIUH.

[lon HOBBIM yIIOM 3peHUs B TmpeaMmere «Xumus» 0a30BOr0 ypOBHS
paccMarpuBaeTCsl W3yYEHHBI Ha YPOBHE OCHOBHOTO o0OmIero o0pa3oBaHus
TEOPETUYECKUI Marepual M (PAKTOIOrMYECKHE CBEACHHMS O BEIIEeCTBaX U
XUMHUeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUS» O00yHaroUIMMCsl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUCHUE
NEPUOAUYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOJOJIOTMYECKUX TO3UIUH,



IyO)ke TOHATH HCTOPUYECKOE U3MEHEHHE (YHKUHUHA OTOro 3akoHa — OT
o0oOm1arorie 10 00BSICHSIONIEH U TPOrHOZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaXKHEMIIUMX BEHIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUH, a TAKKE O XMMHYECKUX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHusi jomnonHsercs B Kypcax 10 u 11 xkiaccos
AIIEMEHTAMH COJICPKAHUS, HUMEIOIINMU KYJIbTYPOJOTHUYECKUM U TPUKIIAHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aMMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATENBHON U TNPAKTUYECKOU
JESATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBaXKEHHS K IMPOIIECCY
TBOpUYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHIOKEHUN XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBAThCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOieMax, CBS3aHHBIX C XUMHEH, KPUTUYCCKH OCMBICIUBATh MHGOPMAIUIO U
OpUMEHATh €€ JJIg TONOJIHEHUS 3HAHWM, pEeHIeHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTAIBHBIX HMCCIIEI0BATEIbCKUX 3a/iad. B 1ieiaoM copepxanue y4eOHOTO
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  WU3YUYEHHMS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0OOyYarolMXCs MHUPOBO33PEHUECKOM OCHOBBI JIsl MOHUMAHUS
dbunocodckux ule, TaKUX KaK: MaTepualibHO€ E€IUHCTBO HEOPTraHUYECKOTOo U
OpraHMYEeCKOro MHupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJIHBIX SBICHUNA MMyTEM OJKCHEPUMEHTa W
pEeIIeHUs] TMPOTUBOPEUMHA MEXKAY HOBBIMH (akKTaMH U TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU HKOJIOTMYECKUX MPOoOJeM, a
TaKke MpoliemM cOepeKeHHUs] IHEPIrEeTHUECKUX PECYPCOB, ChIPbsI, CO3/JaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCHUTAHUWSA, Pa3BUTHS U COLMATU3AINH
OoOy4Jarouuxcsi MPUHATBIE MPOrpaMMON MO XHUMHUM TMOAXOIbl K OMNPEIEICHUI0
COJlepaHUS M TIOCTPOCHUS TMpeaMeTa MpeaycMaTpuBalOT  (HOpMHUPOBAHHUE
YHUBEPCAJIbHBIX yUeOHBIX JEHCTBUN, UMEIOINUX 0a30BOE 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICSITEILHOCTU: peIIeHus] MpoOieM, TMOUCKa, aHaimu3a H 00pabOTKu
uH(poOpMalK, HEOOXOAMMBIX MJIi TPUOOPETEHHsS OIbITa MPAKTHYECKOW U
UCCIIEIOBATEILCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpemnomaBaHUS XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, P OMPEICICHUH
COJIEpKATEIPHON XapaKTEPUCTUKKU IIeJel W3yueHUsl MpeaMeTa HalpaBlIeHUEM
MEePBOCTENIEHHON 3HAYMMOCTU TPATULIMOHHO TPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMUYECKOW HAayKW KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAUYECKOM TOYKH 3PEHUS TAKOW MOIXOJ K OINPENCIICHUIO LEJIEN HU3y4YeHUs
MpeMeTa SBIISICTCS BIIOJIHE ONPaBIaHHBIM.

CoryacHO JaHHOW TOUYKE 3PEHUsSI TJIIaBHBIMU IEISIMU HW3Y4Y€HUs TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sBasIIOTCSA:



« (opmupoBaHHEe CUCTEMBI XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTAaBJIOLIEH €CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, B OCHOBE KOTOPOH
JIeKaT KIFOYEBBIE TIOHATHS, (PyHIaMEHTaJbHbIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M NMOHUMAHHE CYLIHOCTHU TOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

+ (opmupoBaHme U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAX MMO3HAHMS
BEUIECTB M XHUMHUYECKUX PEaKIHi, HEe0OXOIUMBIX ISl NPUOOpeTeHUs
YMEHHUM OPUEHTHUPOBATbCA B MHUPE BEUIECTB M XHUMHUYECKUX SIBICHUU,
MMEIOIIMX MECTO B MIPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

+ pa3BUTHE YMEHUH U CIIOCOOOB JACSITEIbHOCTH, CBA3aHHBIX C HAOMIONCHUEM U
OOBSICHEHHEM XWMHUYECKOTO OKCIIEPUMEHTa, COOJIONEHHUEM  MpaBUII
0€301acHOro 0OpaIeHHS C BEIECTBAMU.

Hapsany ¢ atum, comepxarenbHas XapaKTepUCTHKA LIeJIeW U 3a1a4 U3YUYEHUS
npeaMeTa B MporpamMMme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMHU B CHCTEME CpenHero oduiero oodpasoBanus. CerogHs B
MpEenoiaBaHuy XUMUU B OOJIbIIIEH CTETIEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COjiep>KaHusi OOydYeHHs, OpPUEHTHPOBAHHOW HA  IMOATOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeibHON OpraHU3alllK, BIIAJCIONIETO HE Ha0oOpoM
3HaHUM, a (PYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHSIMU
AKTUBHOTO TMOJIyYEHHUS 3HAaHUUN U IPUMEHEHUS UX B PEATbHOM XU3HU JJIS PEILICHUS
MPAKTUYECKUX 3a/1a4.

B cBi3u ¢ 3TUM Tpu HU3yYEHHHM TMpeamera «XUMHUsS» JTOMUHHPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKUE TEJH U 33/1a49H, KaK:

ajantanus oOy4aroumxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMupoBaHUE  MHTEJUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSITHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX KM3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEUIECTBAMU U HUX
MIPUMEHECHUEM;

dbopmupoBaHue 'y OOydYarONIUMXCS  KJIFOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINM), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE [JIsi PA3IUYHBIX BHUJIOB
JESATEILHOCTH: peIIeHusl MpoobeM, MorcKa, aHaiau3a U 00paboTKu MH(pOpMAIIUH,
HEOOXOMUMBIX [JISi TPUOOPETEHUS ONBITa JEATEIBLHOCTH, KOTOpas 3aHWMaeT
BAXHOE€ MECTO B TIO3HAHMM XUMHUH, a TaKXKe IS OIEHKU C TO3UIUN
HKOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, MHTEIJIEKTyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIFHO MMPUOOpPETaTh HOBBIC
3HAHUS MO0 XUMUHU B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTIMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKAa U aHalIu3a y4yeOHOU U
HAYYHO-TIONYJISIPHON MH(DOPMAITIN XUMHUYECKOTO COJIEPKaHMUS;



dbopMHupOBaHUE U PA3BUTHE y 00YUYAIOIIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOMIOMATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUW W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y OOydyaromuxcss YOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HAIPABJIICHHOCTH XWMHUH, €€ BaXHOW POJIM B PEIICHUU TIOOATBHBIX MPOOIEM
PaIMOHAIBHOTO MPUPOOIIOIH30BAHMS, TTOMOJIHEHUS YHEPTETHUCCKUX PECYPCOB U
COXPAHEHMsSI TIPHUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO
OTHOIICHUS K TPHUPOJIEC U CBOEMY 30POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUUYECKUMU SBJICHUSIMU.

B yueOHOM mmaHe cpemHero oOIero oOpa3oBaHUA TMPEAMET «XUMUSD»
0a30BOr0 ypOBHSI BXOAHUT B COCTaB MpEAMETHONU 00sacTu «EcTecTBEeHHO-HAyYHbIE
IPEIMETHD.

OO11ee Yncno 4acoB, OTBEAEHHBIX JJIsl U3YUEHUS! XUMUHU, Ha 0a30BOM YPOBHE
cpenHero obmiero odpazoBaHusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Heento), B 11 kimacce — 34 gaca (1 gac B Heenio).

COAEPKAHUE OBYYEHUA
10 KIIACC
OPTAHNYECKAA XUMUA

Teoperuyeckue 0CHOBBI OPraHM4YeCKONH XUMHH

[Ipeamer opraHnYeCcKOr XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B
IIOJIyYEHUHU HOBBIX BEIIECTB M MaTepUANIOB. Te€OpHs CTPOCHHUS OPraHUYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE MON0KEeHUS. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYeCcKuX BelecTB. lomomorus, wuszoMepuss. XuMHYECKas CBA3b B
OPraHUYECKUX COCTUHEHUSIX — OAUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupuUKalMM OpraHuyeckux BemecTB. HomeHkiarypa
OpPTraHUYECKUX COEOUHEHHN (CUCTEMaTuyeckas) W TpPUBUAIBHBIE Ha3BaHMS
BAKHEHIINX MPEICTABUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIIEPUMEHTAJIbHBIE METOJbl M3YYEHHsS BEIIECTB W HUX NPEBPAIICHUN:
O3HAaKOMJIEHHWE C oOpa3liaMH OpPraHUYEeCKUMX BELIECTB M MaTephallaMd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKUX BEUIECTB, HAOIIONEHUE W
ONMCAHUE JIEMOHCTPAILMOHHBIX OIBITOB IO MPEBPALICHUIO OPTaHUYECKUX BELIECTB
IIpY HarpeBaHuu (TutaBiieHre, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJOTHYECKHM psAA. MeraH W d3TaH —
MPOCTEUINNE TPEICTABUTEIN AaJIKAaHOB: (PU3MUECKUE M XUMHYECKHE CBOMCTBA



(peakuuu 3aMelIEHUs] M TOpPEHHUsA), HAXOXKIAEHUE B MPUPOAE, IOIYYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKUNA psAsl. DTHIEH U NPOINUJIEH —
IpOCTEHIINE TPEACTABUTENN AJIKEHOB: (PU3NYECKME WU XHMUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHMS, TUApPATAllUM, OKUCICHUS W
MOJIMMEPU3ALINH ), TOTyYEHHE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 um merunOyragueH-1,3: cTpoeHue, BakHeWIIne
XMMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBL: COCTaB U 0COOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH Psifl. ALETUIIEH
— MPOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMU TMAPUPOBAHUS, FaJOr€HUPOBAHMS, TUApPATALUH,
TOpEHNs), MOIyYEHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu rajJoreHupOBaHMs U HUTPOBAHHUS), MOJYyUYECHUE U NMPUMEHEHUe. 1o1yon:
cocmas, cmpoenue,  uauueckue U  XumMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NoTyYyeHue u npumeneHue. TOKCHUHOCTb
apeHoB. [eHeTnyeckass CBA3b MEXKAY YNIECBOAOPOJAMH, MPUHALICKALUMU K
Pa3IMYHBIM KJ1accam.

[IpuponHbIE HMCTOYHHUKHM YNDIEBOAOPOoAOB. IIpupomHblii ra3 M NOIMYTHBIE
Hedranble ra3pl. Hedts n e€ mpoucxoxaenue. CriocoObl nepepadOTKu HEPTH:
NEPETOHKA, KPEKUHI (TePMHUYECKHH, KaraauTuueckuil), nuponus. I[IpogykTsl
nepepadoTku HeTH, UX MPUMEHEHHUE B MPOMBIIINICHHOCTH U B ObITYy. KaMeHHbII
yTOJIb ¥ POJYKTHI €0 MepepadOoTKH.

DKCHEepUMEHTAIbHbBIE METOAbl HM3yY€HHs BEUIECTB M HUX MpEeBpallCHUI:
O3HAKOMJIEHHE C 00pa3aMu IJIaCTMACC, KayYyKOB M pe3uHbI, KosueKuu «Hed by
U «Yroyib», MOAEIUPOBAHUE MOJIEKYN YIJIEBOJAOPOAOB M TajOr€HONPOU3BOAHBIX,
IPOBEACHHUE IPAKTUUECKON paOOThI: MOIyY€HHUE ATHIIEHA U U3YyYEHHE €r0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncnenuss mo ypaBHEHMIO XHMMHUYECKOW peakuumu (macchl, 00bEMa,

KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIMHU MO M3BECTHBIM MAaccCe,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaepxauniue opranuyeckue coeIMHEeHUs

[IpenenbHblE OJHOATOMHBIE CHHUPTHI. METaHOI U ATAHON: CTPOEHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (peakiMd C AaKTUBHBIMH METaJlIaMH,
rajoreHoBOIOPOJIaMH, TOpPEHHE), MPUMEHEHUE. BOAOpOIHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAHOJIA U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKa.

MHOroaroMHble  CHOUPTH. OJTWICHIIUKOIbL W  DIHIEPUH:  CTPOCHHUE,
dbuznyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJECUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMM, KaueCTBEHHAs pEakilus Ha MHOTOAaTOMHbIe CIHpThI). JleiicTBue Ha
Opra’usM uenoBeka. [I[puMenenre nmnepruHa u 3TUIEHITIAKOJISL.



deHon: cTpoeHHE MOJEKYJbl, (U3MUECKHEe M XUMHYECKHE CBOWCTBA.
Toxcuunocts peHona. [Ipumenenne Gpenomna.

Anpnerusibl U Kemowusl. DopmanbAeruil, aueTalbJIeTU]: CTPOCHHUE,
bu3nuecKkue U XMMHUYECKHUE CBOWMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHBIE PEAKIUH), IOTYyYECHUE U MPUMEHEHHE.

OnHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAS U
YKCYCHasi KUCJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMUYECKHUE CBOMCTBa (CBOMCTBA,
oO1ue s Kjacca KHUCIOT, peakius dTepuduKaium), MoxydyeHue U MprUMEHEHUE.
CreapuHoBasi U OJICMHOBAsI KUCJIOTHI KAaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblj1a KaK COJIM BBICIINX KApOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHble »pUpPbl Kak MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. [wapomu3
CIOXHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYreBoabl:  cocTaB, KilaccupuKkauus ~— ymieBoAoB  (MOHO-, JOU- H
nosrcaxapuibl). [7roko3a — mpocTenimii MOHOCaxapua: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (PHU3NYECKHME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuaom Meau(ll), okucnenme ammuauHbiM pactBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE INIIOKO3bl), HAXOXJECHHWE B MpPHUpOJE, NMPUMEHEHUE,
ouonornyeckas poib. Porocunte3. pykTo3a Kak U30Mep IIIOKO3BIL.

Kpaxman u nemnono3a kKak npupoaHsie noauMepsl. CTpoeHue Kpaxmalia H
HeuoNno3bl.  PU3NYECKHEe W XHMMHYECKHE CBOMCTBAa Kpaxmajia (TUAPOJIH3,
KaueCTBEHHAsl PEAKLIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHUs BEIIECTB M UX IPEBPAILECHHIA:
npoBeAieHHe, HaOJIIOEHUE U ONHMCAHHWE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHbBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJa
okcugoM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aUMOJICUCTBUE TIUIIEPUHA C
ruspokcuoM Meau(ll)), anpaernoB (OKUCIeHHEe aMMUAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u rugpoxkcumom wmemu(Il), B3aumMomeiicTBHe Kpaxmana € HOAOM),
IIPOBEJIEHUE MTPAKTUYECKON pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KUCIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOAYKTa PEaKLUU MO0 U3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

A3zoTconepxalire OpraHnueckue COeIMHEHUS.

AMMHOKHCIIOTHl KaK aM(OTepHble OpraHu4ecKue coenuHeHus. Puznueckue
YU XUMUYECKHE CBOICTBA aMHHOKHCIIOT (Ha IpUMepe NIMLIMHA). buosornuyeckoe
3HAYEHUE aMUHOKHUCIOT. [lenTuaepl.

benkn kak NpUPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, IEHATypalusl, KaueCTBEHHbIE pEeaKIMu Ha OEJIKU.



OKCNIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILCHHIA:
HAOJIONEHNE U OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OeNKOB MpU
HarpeBaHUM, IBETHHIE PEaKIIUU OEITKOB.

BricoKOMO/IEeKYISIPHBIE COCAUHECHUSA

OCHOBHbBIE TIOHATUSA XMUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb NMOJUMEPHU3ALNH, CPEAHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUNA —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAITHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHs BEIIECTB W HX IPEBPALICHUN:
O3HAKOMJICHHE C Oo0pa3liaMHi MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeameTHble CBA3H.

Peanuzanust MeXNpeIMETHBIX CBSA3EH MPHU M3YUYEHUH OPraHMYE€CKOW XUMHUH B
10 kyacce OCYILIECTBISETCS YEpe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHSATUM, TaK M TOHATHUM, SBISIONIMXCS CUCTEMHBIMH JISl OTACJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TIOHSATHS: SIBICHUE, HAYYHbII (akT, THIOTE3a,
3aKOH, TE€OpHs, aHAJU3, CUHTE3, KJacCU(pUKaLUs, NEPUOIUIHOCTb, HAOIIONEHNUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE.

®duznka: Marepus, OSHEprus, macca, aroM, D3JEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TENO, OObEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYUHBI U STUHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OWOJIIOTMUECKHM AaKTUBHBIE BemiecTBa (OCJIKH, YITIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPOJbI, MOJE3HbIE UCKOMAEMbI€, TOILJIUBO,
pecypcsl.

TexHonorus: TMHILEBbIE MPOAYKTHbl, OCHOBBI PAlMOHAIBLHOIO MUTaHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN dleMEHT. AToM. Sapo aroma, H30TONBIL. DJIEKTPOHHAS
000J104Ka. DHEPreTUUYeCKHe YPOBHHU, MOMYyPOBHH. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DINEKTPOHHAS KOH(PUTYpaLHs aTOMOB.



[leprognueckuin 3akoH U Ileproguueckas CUCTEMAa XMMHUYECKUX JIEMEHTOB
. Y. MenneneeBa. CBa3p nepuoguveckoro 3akoHa u Ilepuonuyeckoil crucTemsl
xuMHauecKkux dneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKHUX DJJEMEHTOB U
o0pa3yeMbIX HMMU MPOCTHIX M CIOXKHBIX BEUIECTB MO TPYINIaM U MEepHoJaM.
3HayeHue NEPUOANYECKOrO 3aKOHA B PA3BUTUH HAYKH.

CrpoeHue BeliecTBa. XHUMHYECKas CBs3b. Buabl XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJIApHAs W TOJIApHAs, MOHHAs, MeTauinyeckas). MexaHu3MbI
o0pa30BaHUsl KOBAJICHTHOM XHUMHUYECKOW CBS3W (OOMEHHBII U JIOHOPHO-
akuentopHoiil). BomoponHast cBsi3b. BaneHTHOCTh. NEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJIIDHOTO W HEMOJEKYJISPHOTO  CTPOEHHA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUINYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.

[loHATHE O NHMCHEPCHBIX CHCTEMAaX. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10715 BEleCTBa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BellecTB. [eHeTnueckas CBA3b HEOPraHWYECKHUX BEILECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJlaccaMm.

Xumuyeckass  peakiusa. Krnaccudukanuss XMMHUYECKHUX — peakiuid B
HEOPraHWYE€CKOM W OPraHUYE€CKOM XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U IIPEBPALLECHUS SHEPTUU IIPU XUMUUECKUX PEAKIUAX.

CKkopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iuyuHbIX (akTopoB. OOpaTnMbie
peakiuu. XuMHUeCcKoe paBHOBecHe. DakTOpbl, BIMAKOIIKAE HAa COCTOSHUE
xumMuueckoro pasHoBecus. [Ipuniun Jle [larense.

DnekTponuTuyeckas auccounanus. CuiabHble U cinalble anekTponuthl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIasi, HEUTPaIbHas, EJI0YHAas.

OKHCIUTETbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHs BEIIECTB M HX IPEBPALICHUN:
neMoHcTpanus tabnun «llepuonnueckas cucremMa xumuyeckux snementon /1. .
MenzeneeBa», U3ydyeHUE MOAENEH KPHUCTALIMYECKHX PEHIETOK, HAOMIOACHUE U
OIKCaHuE IEMOHCTPAIMOHHBIX U Ja00paTOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIa
BOZOPOJA B IIPUCYTCTBUM KaTaJIU3aropa, ONPENEIICHUE CPEAbl PAaCTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpPA, pPEaKIMd HOHHOTO OOMEHa),
MPOBEJICHNE NPAKTUYECKOU padoThl «BausHue pa3inyHbiX (GAaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLIUN.

Pacuérnbie 3anaun.

Pacuérel 1o ypaBHEHMSAM XUMHYECKHX peEakUMi, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus



Hemerambl. Ilonoxkenue HemeraiuioB B llepuonnueckor  cucreme
xumudecknx snemeHToB [[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3znyeckrue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALUIOB (Ha MpUMEpe
KHCJI0poJia, cephl, pocdopa u yreposa).

XUMHYECKHE CBOWCTBA BXXHEHIIMX HEMETAIIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, ymrepoma W KpeMHHS) M WX  COCINUHECHHMHA  (OKCHIOB,
KHCJIOPOCOAECPKAIIMX KUCIIOT, BOJOPOIHBIX COEIUHEHUN ).

[IpuMeHeHNE BaKHEUIIINX HEMETAJIOB U UX COCIUHEHHUI.

Mertamnsl. lonoxenune metamioB B llepuoanueckoli cUCTEME XUMHYECKHUX
anementoB JI. . MenneneeBa. OCOOGHHOCTH CTPOEHHUS ANIEKTPOHHBIX 000JI0YEK
aroMoB MeTayuioB. O0mue ¢uzndeckrne cBoicTBa MeTawioB. CIlaBbl METAJLIOB.
ONEeKTPOXUMUYECKHUN sl HAPSHKEHUA METAJIIOB.

XHUMHUYECKHE CBOMCTBA Ba)KHEHIUX META/UIOB (HATPHH, KaJUi, KaJlbIIHM,
Mar"ui, aJfOMUHUHI, [IMHK, XPOM, KEJI€30, ME/Ib) U KX COCTMHEHUM.

OOmue cnocoObl MonyyeHuss MeTauioB. IIpuMeHeHne MeTamioB B ObITY H
TEXHUKE.

DKCIIEpUMEHTAIbHbIE METOAbl HW3YUYEHHUs BEIIECTB U MX IPEBpaAIICHUN:
U3y4YCHHE KOJUIEKIMU «MeTamibpl W CIUIaBbl», OOpa3IlOB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3ajla4, HaONIOIEHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJECUCTBUE THAPOKCHAA aJTIOMUHHS C pacTBOpaMu
KHUCJIOT U IIeJ04YeH, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnble 3agaumn.

PacuéTtsl mMacchl BemiecTBa WU 00BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00bEMaA, KOIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIUU, €CIH OJHO
13 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumMun B 00OecrieUeHHHM SKOJOTHYSCKOM, SHEPIreTUUYSCKON M IHILECBOM
0€30MacHOCTH, Pa3BUTHUM MeIULUHBIL. [IOHSATHE O HAayuyHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBpnenuss 00 OOHMIMX HAYYHBIX MNPUHIUIAX [POMBIILICHHOTO
MOJIYYEHHUSI BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB M MATEpPUANIOB: BaXKHEWIIHNE CTPOUTEIbHBIE
MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpackH, CTEKJIO, KepaMHKa,
MaTepuaibl Uil 3JEKTPOHUKH, HaHOMATepHalibl, OPraHMYECKHUEe U MHUHEpPaJIbHbIC
yaoOpeHusl.

Xumusi U 370pOBbE YEJIOBEKA: IMPaBHJIa HUCIOIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MaCHOTO MCIOJIb30BAHMS TIPEMapaToB OBITOBOM XUMHUU B
MOBCEIHECBHOM KU3HU.

MexnpenmeTHble CBA3H.



Peanuzamusi  MeXNpenIMETHBIX  CBsI3ed MNpu  u3ydyeHHH oOmeil u
HEOPraHUYEeCKOM XUMHH B 11 Knacce OCylecTBISIETCSA Yepe3 MCIOIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYyUHBIX TMOHSATHH, TaK W TOHATUH, SBISIONINXCS
CUCTEMHBIMH ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [MKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IMOHATHS: HAy4YHBIM (DaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCH(PHUKAIMUA, TMEePUOAUUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: marepus, SHEpPIHsl, Macca, aTroM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOII, paJINOaKTUBHOCTb, MOJIEKYJIA, JHEPIreTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEITUUYMHBI U €IUHMIIBI UX
U3MEPEHUS, CKOPOCTD.

buonorus: kimerka, opraHu3M, S3KOcHUCTeMa, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHTbI, BATAMHHBI, OOMEH BELLIECTB B OpraHU3Me.

['eorpadusi: MuHEpasnbl, TOPHbIE MOPO/BI, MOJE3HBIE UCKOMAEMBbIE, TOILIMBO,
peCypCHI.

TexXHONOornA: XUMHYECKasl MPOMBIIUICHHOCTh, METAJULYyprus, MPOU3BOACTBO
CTPOMTENBHBIX MAaTEPHUANIOB, CEJIbCKOXO3IMCTBEHHOE IIPOU3BOACTBO, IMHILEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  IPOMBILUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHX IIPEernaparoB, IPOU3BOACTBO KOHCTPYKLIIMOHHBIX MAaTEpHUAJIOB,
DIIEKTPOHHAS ITPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.

[IJTAHAPYEMBIE PE3VIJIBTATBI OCBOEHNM A [TPOI'PAMMEBI 110 XUMKWHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPASOBAHHMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBauBaeT TpeOOBaHMUS K pe3yJibraTaM OCBOCHHUS
OOyJaloImuUMHCS TPOTrpaMM  CpeaHero o0miero o00pa3oBaHusi (JTMYHOCTHBIM,
METaNnpeIMETHbIM M  TpeAMEeTHbIM). HayuHo-MeToandeckoil OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHUs ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B COOTBETCTBUM C CUCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTaTOB OCBOCHUS MNpeaMera «XuUMHs» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHUsl BBIICICHBI CISAYIONTNE COCTABIISIIOIINE:

OCO3HaHHME OOYYAIOUIUMHCS POCCHUUCKONW Tpa)KJaHCKONW WIEHTHUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaAMOOIIPEAEIICHUIO;

HaJMYME MOTUBAIIMU K 00y4YCHHIO;

LeJIeHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOECKICHUM JTMYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEN U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKH XUMUU;



TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuxcsi PYKOBOJICTBOBAaThCS B CBOEH
JEATEIIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIMUMU IIEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJM4Ke MPABOCO3HAHMS IKOJIOTHUYECKOM KYJIBTYphl U CHOCOOHOCTH CTaBUTh
1IN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHHUSI MpeaMeTa «XUMHUs JIOCTUTaloTCs B
CIMHCTBE YyYEOHOW M BOCHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBHUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU
U HJeaJlaMd POCCHUICKOTO TPa)KJAHCKOTO OOIEeCcTBa, MPUHATHIMH B OOIIECTBE
HOPMaMM W  MpaBWJIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOIIO3HAHUS, CaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUSI JIMYHOCTH
o0y4Jarouuxcsi.

JIM4HOCTHBIE pE3yabTaTbl OCBOEHHUSA TMpeaMeTa «XUMHUS»  OTPAXKaIoT
c(hOPMHUPOBAHHOCTh OMbBITa I[TO3HABATEIBHOM M TMPAKTHUUECKON JCSITEIBHOCTH
OoOy4Jarouuxcs Mo peain3allii MPUHITHIX B OOIIECTBE [IEHHOCTEN, B TOM YHCIE B
YaCTHU:

1) rpamaIaHCKOr0 BOCIIUTAHUSA:

OCO3HAHUS 00yYaIOIMMHUCA CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMax U TMpaBWiIaX MEXKIUNYHOCTHBIX
OTHOIIICHUM B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOM MAESATEIBHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENBHBIX 3aJ1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMATh M TPUHUMATh MOTHUBBI, HaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ PA3JIMYHBIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTO BOCIIMTAHUA:

LEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HAaCIIEIUIO
OTE€YECCTBEHHOU XMMMUU;

YBOKEHUSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHHMS HAyKH €CTh pPe3yJibTar
JUIMTENIbHBIX ~ HAOMIOACHWI, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSIHHOTO TPy/la YUYEHBIX U MPAKTUKOB,;

WHTEpeca W TI03HABATCIIbHBIX MOTHBOB B IMOJYYEHHUH U TMOCIEAYIOLIEM
aHajgu3e MHQPOPMAIMKU O MEPEIOBBIX JOCTHUKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIE C XUMUUECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U TICHHOCTH;



TOTOBHOCTH OIIEHWBATh CBOE TOBEACHHE W TIOCTYIKH CBOWX TOBAPHINEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBHA 3THUX
MOCTYTIKOB;

4) popMuUpOBaHNSs KYJIbTYPHI 310POBbS:

MOHMUMAaHUSl LEHHOCTEH 3I0poBOro W Oe3omacHoro oOpa3za >KU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (pu3mueckomMy u
TICUXUYECKOMY 37I0POBBIO;

coONIofleHns TMpaBuil 0e30MacHOro oOpalieHusi C BeleCTBaMH B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYJOBOM JIEATEILHOCTH;

NOHUMAaHUSl 1[IEHHOCTU TMPaBWJI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MmacHOTO MOBEACHUS B CUTYAIIUAX, YTPOXKAIONTUX 3M0POBBIO U )KU3HU JIIONCH;

OCO3HAHUS TOCJICICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KypEeHHs);

5) Tpy10BOI0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOW  KOMIIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NEeATeTLHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHICHUM MPAKTUYSCKUX 3ajad
COILIMAJIbHON HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHUECKOMY M3YUEHHUIO0 MPOdEeCcCHil pa3InyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MIPUMEHEHUS MIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXECHUS K TPYY, JIOASM TPyZla U pe3ysIbraraM TPYAOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYyIbHOW TPACKTOPHUH
oOpaszoBanus, Oymaymed mpodeccur W pealn3alui COOCTBEHHBIX IKU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN O0IIECTRA;

6) 3K0J10rM4eCKOro BOCIIMTAHUS

HKOJIOTUYECKH I1€JIeCO00PA3HOT0 OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBaHMs )KM3HH HA 3€MIIE;

MOHUMAaHUS TI00ATLHOTO XapaKTepa SKOJOTHUECKUX TPOOJIeM, BIUSHUS
HYKOHOMHUYECKHX MTPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBLHOMN CPEIbI;

OCO3HAHUSI HEOOXOIWMOCTH UCIOJBb30BAHMS JOCTHKCHUN XUMHUU  JUISI
pEIIeHHs BOMPOCOB PAIIMOHATIEHOTO IPUPOIOTIONE30BAHMS;

AKTUBHOTO HENPUATUSA JCHUCTBUM, TMPUHOCIAIIUX BpPEI OKpYKaKOLIEH
MIPUPOTHON Cpeie, YMEHHUS IMPOTHO3MPOBATH HEOIArONMPHUSATHBIE SKOJIOTHUYCCKUE
MOCJIE/ICTBYSI MPEANPUHIMACMBIX JCUCTBUHN U MPEIOTBPAIATh UX;

HAJMYMsI PA3BUTOTO HKOJOTUYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYpHI,
OTIBITA JESTETHHOCTH IKOJIOTUYECKOM HAIPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCS MMM B ITO3HABaTEIbHOW, KOMMYHUKATHBHON W COIMAIBHON
NpPaKTUKe, CIHOCOOHOCTH M YMEHHS aKTHBHO IPOTHBOCTOSTH HJICOJIOTHHU
xemodoounu;



7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

NOHUMaHUSl CHeUUMPUKA XUMHM KaK HayKd, OCO3HaHUs €€ poJlid B
GbOopMHUpPOBAaHUHU PALMOHATFHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEJIOCTHOTO
NPECTaBICHUs 00 OKpYKarolleM MHUpPE KaKk O €IUHCTBE MPUPOIBI M YEJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHWH MpoOIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHHM IS COBPEMEHHOM
IUMBUJIM3AIMK: B €€ T'yYMaHUCTHYECKOW HAMpaBIEHHOCTH W BAXKHOW pOJIM B
CO3/IaHUU HOBOM 0a3bl MaTepuajIbHOU KYJIBTYpBI, PEUICHUH T00aJbHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, JHEPreTUYECKOM, NMUIIEBON U
HKOJIOTMUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, OOCCIEUEHUU YCIIOBUI
YCHELIHOTO TPY/la ¥ 3KOJIOTUYECKHU KOM(OPTHOM KU3HU Ka)KAO0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METO/IOB
MO3HAHMS, MCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BaTh
MOJTy4yaeMble 3HAHUA IS aHAJIN3a M OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpPa U
IPOUCXOISAIIMX B HEM U3MEHEHUH, YMEHUS J1e1aTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAyyHBIX (AKTOB M HUMEIOUIMXCS JaHHBIX C LEJIbI0 MOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCTOJB30BaTh XUMHYECKHE 3HAHUS IS
pelieHus mpooieM B pealibHbIX )KU3HEHHBIX CUTYalLUsX;

MHTepeca K MO3HAHUIO U MCCIIEA0BATENIbCKON eI TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHUIO, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XHWMHUU B
COOTBETCTBHH C KHU3HEHHBIMU TOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM TpyZla B pa3IMUHbIX cdepax npodeccruoHaIbHOMU

JESATEIBHOCTH.
METAINPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHS YU4E€OHOro npeamera «XUMHUsS» Ha
YPOBHE CpPEIHET0 00IIero 00pa30BaHUs BKIIOUAOT:

3HauuMble a8 (OPMHUPOBAaHUS  MHPOBO33PEHUS  OOydaroIUXCs
MEXIUCHUIUTMHAPHBIE (MEXIpEIMETHbIE) OOILIeHayUYHbIE MOHSATHS, OTPa’KaIOIIUe
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M cHelu(pUKy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIECTBO, SHEPIHs, SBICHUE,
IpoLECcC, CUCTEMA, HayYHbIM (haKT, MPUHIUI, TUIIOTEe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, UCCIIeI0BaHUE, HAOIOACHNE, U3MEPEHUE, IKCIIEPUMEHT U IPyTHE);

yHHUBEpCaJbHbIE yueOHbIE NEHCTBUS (IMO3HABaTeNbHbIE, KOMMYHHUKATHUBHEIE,
PETYISITUBHBIE), obecrneunBaroiye dbopMHpoBaHue (GyHKIIMOHAIBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMITETEHIIMN 00yYaroInXCs;



CIIOCOOHOCTh 00yJaroIuXxCs MCMOJIb30BATh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHHBEPCAJIbHBIE y4eOHBIE
JEWCTBUS B II03HABATEILHON U COLIMAJILHOM ITPAKTHKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABaTEIbHBIMHA, KOMMYHHKAaTUBHBIMM U  PETYJISSTUBHBIMU
JICCTBUSIMH.

OBaanenne YHHBeEpPCAJIbLHbIMU y4eOHbIMH NMO3HABATEJIbHBIMU
NEeUCTBUSAMMU:

1) 6a3oBbI€e JJOTHYECKHE IEHCTBUSI:

CaMOCTOSITeNIbHO  (OpPMYyJUpOBaTh M aKTyaJIM3UpOBaTh  Ipobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEeNsATh eI MAESITEIbHOCTH, 3ajlaBasl MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YNbTAThI AEATEIbHOCTH C MIOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI MNPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHSITHUH M YCTaHABIMBATh UX B3aMMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIONINE MOHATUS JIJIsI OObSICHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIACCU(PUKAIIMK BEIIECTB M
XUMHYECKUX PEAKIU;

YCTaHABJIMBATh MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykAeHUs (MHIAYKTUBHBIC, AEHYKTHUBHBIC, IIO
aHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B pPacCMaTpPHUBaEMbIX
SIBIICHUSX, (POPMYITHMPOBATh BHIBOJIBI M 3aKJIFOUCHHS;

MPUMEHSIThH B MpOLIeCCe MO3HAHUs, UCTIOIb3YEMbIe B XUMUU CUMBOJIMUECKUE
(3HaKOBBIC) MOIEH, TPEOOPA30BLIBATH MOJICIIHHBIC TIPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOII) DJIEMEHTAa, XUMUYecKast popmysa, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PEIICHUH yYeOHBIX IMO3HABATEIbHBIX M TMPAKTHYCCKHUX 3aJad, MPUMEHSTH
Ha3BaHHbBIC MOJIEIbHBIC MPECTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIIEN0BATEIbCKUE e CTBUA:

BJIAJ€Th OCHOBAMHM METOJOB HAyYHOI'O MO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKLHnii;

dbopMyIMpOBaTh 1IETU U 314U UCCIICIOBAHUSI, UCIIOIh30BaTh MOCTABJICHHbBIC
U CaMOCTOATENIBHO C(OpPMYIMpPOBaHHBIC BOMPOCHl B KaueCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JUIsl (JOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIQJICTh HAaBBIKAMH CAMOCTOSITCJIPHOTO IIJIAHUPOBAHUS U  IPOBEACHUSA
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOJIONATh 32 XOJAO0M
MpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh



0000IIeHHS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMS,
COCTAaBJISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON padoTe;

npuoOpeTarb ONBIT YYEHUYECKOW HMCCIEAOBATEIBLCKOM UM MPOEKTHOM
JESATEIIbHOCTH, MPOSABIATh CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB PEIICHHUs NPAKTUYECKUX 34134, NPUMEHECHHUIO pPa3IMYHbIX
METOJI0B O3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATbCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4dHO-
HOMyJIsIpHasl JIMTeparypa XUMHUYECKOTO COAEpXkaHMs, CIpPaBOYHbIE MOCOOuS,
pecypcel MHTEpHETa), aHANU3UpOBaTh MH(OPMALIMIO Pa3IUYHBIX BUJIOB U (HopM
IPEICTABIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD U
HEIIPOTUBOPEUNBOCTb;

(GopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOMBI MPHU TOUCKE U
orbope uH(popManuu, HEOOXOOAUMOW JJisi BBINOJHEHUS Y4YEOHbIX 3ajay
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTarb OMNBIT HMCHOJb30BAHMUS HH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUHM U PA3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPaTh  ONTUMalbHYIO  (OpMy  MpPEACTABICHUS
uHpopMaIu (CXxeMbl, rpauKu, JuarpaMmbl, TaOIULIbI, PUCYHKH U JPYTHE);

UCITIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPU PAOOTE C XUMUYECKON
uH(pOpMaLMe: MPUMEHATh MEXNpeaMeTHble ((PU3MUYecKhe M MaTeMaTHYECKHUE)
3HAaKU U CUMBOJIBI, (POpMYJIbl, aO00OpEeBUATYpbI, HOMEHKIATYPY;

UCIOJb30BaTh M  MpPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEACTBA
HaITISIAHOCTH.

OBiageHne yHuBepCcaJbHbIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

3aJ1aBaTh BOMPOCHI MO CYUIECTBY OOCYX AaeMOi TEMbI B XOJ€ Auaiora u/uiu
JTUCKYyCCUM,  BBICKa3blBaTh  HJEH, (POPMYIUPOBATH  CBOM  IPEIJIOKEHHUS
OTHOCHTEJILHO BBIITOJHEHUS NPEI0KEHHON 3a/1a4H;

BBICTYIIaTh C MPE3E€HTAaUUEld pe3yJbTaToB MO3HABATEIBHON NEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATENILHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJTHEHUH
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUYECKOM pabdOThl MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peai3alui y4eOHOro MpoekTa u (HOpMyIupoBaTh BHIBOIbBI
[0 pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COIVIACOBAHMS IO3MIIMI B
xo7ie 00CyXIeHUSI 1 0OMEHA MHCHUSIMU.

OgyaileHNe YHUBEPCAJbHBIMM PeryJISTUBHBIMHU AeHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYLIECTBIATh CBOIO IO3HABATEJIbHYIO
NEeATEIbHOCTD, OINpeAessas €€ LeNMd M 33Jadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOMUMOCTH KOPPEKTUPOBATh TMpEUIaraéMblii  ajlrOpUTM JEHCTBUN TPHU
BBINIOJIHEHUM Y4YeOHBIX M MCCIENOBATeNIbCKUX 3ajad, BbIOMparb Hambosee
3¢ (dEeKTUBHBIN cnoco0 HMX pemeHuss ¢ Y4YETOM MOJy4YeHHsS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKLUSAX;



OCYIICCTBIIATL CAMOKOHTPOJIb CBOEH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a
Hn CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3ynapTaTbl OCBOEHUs Kypca «OpraHuyeckas XUMUS»
OTPaXKaroT:

c(hOPMHPOBAHHOCTh  MPEACTABICHHH O XHMMHYECKOW  COCTaBIAIONICH
€CTECTBCHHO-HAyYHOM KapTUHbI MHpA, POJM XUMHUHM B TIO3HAHHM SIBICHUI
Opupoabl, B  (QOPMUPOBAHMM MBINUIEHHS W KYJBTYpPhl JUYHOCTH, €€
(GyHKIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM I PEIICHUs MPAKTUYECKUX 3a71ad
U 3KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3JIOPOBBIO U NPUPOAHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMUYECKHM JJIEMEHT, aToM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JEKTPOOTPHUIATEILHOCTh, XUMHUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEépHyTas M COKpaliéHHas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIN 00bEM, YITIEpOIHBIN CKeNeT, PyHKIIMOHAIbHAS TPYIa, pauKall,
U30MEPHUS], U30MEPBI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YTIIIEBOAOPOIbI, KUCIOPO U
a30TCOJEP)KAILUE COCAUHEHUs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMsI); TEOPUHM U 3aKOHbI (TE€OpUs CTPOEHUS
opraHudeckux BeniecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUS! MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE TMOHMMAHMS MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (DAKTOJOTMYECKHE CBEACHUS O CBOICTBaxX, COCTaBe, MOIYYEHUU U
0e30I1acHOM HCHOJIb30BAHUM BaKHEWIIUX OPraHMYECKHX BEIIECTB B OBITY H
IPaKTUYECKON NEATEIbHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHMI BBISBISATH XAPAKTEPHbIE MPU3HAKUA TOHITHH,
yCTaHABJIMBaTh MX B3aWMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPHU
OMKMCAaHUM COCTaBa, CTPOEHUS U NMPEBPALLEHUN OPraHUYECKUX COETMHEHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
COCTAaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILEHHON)
bopMyll  OpraHMYeCKMX BEIIECTB MW YpPAaBHEHHM XHMHYECKUX pEaKIuH,
W3rOTaBIIMBATH MOJEIHU MOJIEKYJl OPTaHMYECKUX BEUIECTB JJIsi WILTIOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAIJIC)KHOCTh H3yUYEHHBIX
OpraHMYEeCKHX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJlaccy/rpynne coeauHeHud (YIIeBOAOPOIbl, KHUCIOPOA M  a30TCOAEp Kalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEAUMHEHUs), JaBaTb MM Ha3BaHUS I10



cuctemarnuecko HoMmeHknarype (IUPAC), a Takke NpPUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTNIENbHBIX OPTraHUYECKHX BEHIECTB (ITUJIEH, MPOMWIECH, AlleTUJICH,
STWICHIJIUKOJIb, TIUIEPUH, (GeHos, (popmanbaeruy, areTaabIeThul, MypaBbHHAS
KHCIIOTa, YKCYCHasl KUCI0Ta, OJIEMHOBAs KHCIIOTa, CTEApUHOBAsI KUCIIOTA, TIIOKO034,
bpyKTO3a, Kpaxmal, HeJUTI0JI03a, TIIUIUH);

c(OPMHPOBAHHOCTh yMEHHS OMNPEACHISITh BHUABI XUMHUYCCKOW CBSI3H B
OpPTraHUYECKUX COEANHEHUX (OJIMHAPHBIC U KPATHHIE);

c(hOPMHPOBAHHOCTh YMEHUSI TPUMEHATHh TOJOKEHUSI TEOPUH CTPOCHHUS
opranndeckux BemiecTB A. M. Bytieposa ajisi 00bsICHEHUsI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

chOPMHPOBAaHHOCTh  YMEHHM  XapakTepHW30BaTh  COCTaB, CTPOCHHUE,
bu3NYecKne M XMMHUYECKHUE CBOMCTBA TUIHMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIWUJIEH, alleTUJICH,
oyraguen-1,3, metunOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], STHJICHITIHKOIb,
JIMLEPUH, (PEeHOJI, aleTanbAeTu, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, UEeJUII0JI03a, aMUHOYKCYCHAsl KUCJI0Ta), HILTIOCTPUPOBATh TEHETHUECKYIO
CBS3b MEXKJY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUN C
UCITIOJIb30BAHUEM CTPYKTYPHBIX (PopmyT;

c(hOPMHPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTh MCTOYHUKH YTIEBOAOPOTHOTO
ChIpbs (He(pTh, MPUPOAHBINA ra3, yroJib), CHOCOObI UX MEPEPAOOTKU U MPAKTUUECKOE
MPUMEHEHHUE TIPOYKTOB NEpepadboOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYHCICHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM IMPOIyKTa
peakiMu MO H3BECTHBIM Macce, OO0bEMY, KOJMYECTBY OJHOTO W3 HMCXOJTHBIX
BEILIECTB WJIU MIPOyKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIIQJ€Th CUCTEMOW 3HAHUNW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MMO3HAHWS, UCMOJIb3YEMbIX B XUMHUH MPHU U3yUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUH (HAOIIOeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUUYECKUE 3HAHUS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEHIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpPMHPOBAHHOCTh YMEHHUI COOIIONATh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
Nnocylol U JabopaTopHbIM OOOpYJOBaHHEM, a TakXKe MpaBuia OOpaIIeHHs C
BEILIECTBAMHU B COOTBETCTBUHU C UHCTPYKIIUSMH TIO BBITOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHUH IUTAHUPOBATH M BBITIOTHATH XUMUYECKHM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTAaHNYECKUX BEUIECTB MPHU HArPEBAHUU, TOJIyYEHUE
ATUJIEHA W U3YYEHUE €ro CBOMCTB, KAau€CTBEHHBIE pPEAKIMU OPraHHMYEeCKHUX
BEILIECTB, JEHATypalus OCJIKOB NMPU HArpEeBaHWM, I[BETHBIC PEaKIUu OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHMKM O€30MacHOCTH Mpu OOpalieHuu C
BEIIECTBAMH U JTAOOPAaTOPHBIM OOOPYIOBAaHUEM, TMPEACTABIATh PE3YIbTAThI



XUMUYECKOTO JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUH COOTBETCTBYFOIIMX
peaknuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATh XHUMUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanmu, THTEpHET U APYTHUX);

chOPMHPOBAaHHOCTh ~ yMEHUH  cOOMIOmaTh  MpaBWja  DKOJOTHYECKH
LEJIeCO00pPa3HOro MOBEAEHUS B OBITY M TPYAOBOM JAESITEIBHOCTH B LEJAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOIIEH TPHUPOTHOW Cpenbl, O0CO3HABaTh
OMMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIC OPTaHWU3MBI ONPEIACIEHHBIX OPTaHUYECKUX
BEIICCTB, MOHMMAas cMbIch mokazatens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIIICHUS W TIPEIOTBPAIICHUS] WX BPETHOTO BO3ACUCTBUS HA OpPraHU3M
YeJI0BEeKa;

JUIsT 0OyYaromMXCcsi C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX IO3HAHUS BEIIECTB U
XUMUYCCKHX SBIICHU;

JUIL  CIENbIX U CJIA0OBUIAIIUX OOYyYarolIUXCsl: YMEHHE HCMOJIb30BaTh
penbedHO-ToueuHyI0 cuctemy oOo3HaueHuit JI. Bpaiins s 3anucu XUMUYeCKUX

dbopmyIL.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuyeckas
XAMUSD» OTPaXKaroT:

c(hOpPMUPOBAaHHOCTh  MPEJACTABICHHM: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, POJIM XWMHUUA B TO3HAHWMU SIBJICHUMN
npupoabl, B  (GOPMUPOBAHUM  MBINUICHUS W KYJIBTYpPhl  JUYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs MPaKTUYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMMYECKMX  3HAHHWM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIye MOHATHS (XUMUYCCKHI DJIEMEHT, aToM, M30Tom, S-, P-, d-
AIICKTPOHHBIE OpPOUTAIM aroMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUUYECKAsT CBSI3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOAHAS ), KpUCTA/UIMYECKash peiieTka,
TUIIBI  XUMHYECKHX  PEAKIMWA, PacTBOP, DJICKTPOIUTHI, HEDJICKTPOJIHUTHI,
ANEKTPOIUTUYECKAS JTUCCOLMAIINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM pPEakiMi, XUMHUUYECKOE€ pPaBHOBECHE); TCOPUM U 3aKOHBI (Teopus
AIIEKTPOJIMTUYECKON JHcconmranuu, nepuoandeckuii 3akoH JI. M. MeHneneena,
3aKOH COXPAHEHHWSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JISKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH H



CUCTEMHOCTH XMMHUYECKUX SBJICHHUH, ()aKTOJOTHYECKHUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U OE30MMaCHOM UCIOJIb30BAHUM BAXKHEUIINX HEOPTaHUYECKUX
BELIECTB B OBITY U IPAKTUUYECKON EATEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKA IOHATHUH,
YCTaHABIMBaTh MX B3aWMOCBS3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS NPHU
ONMCAaHUH HEOPraHNYECKUX BEUIECTB U UX IPEBPALLCHUM;

c(OpMUPOBAHHOCTh YMEHHM HCIOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJIs
cocraBieHuss (GoOpMyad BEIIECTB M  YPAaBHEHMM XUMHYECKUX peakLui,
cucremarnueckyto HomeHknarypy (IUPAC) u TpuBHasibHbIE Ha3BaHMs OTIEIbHBIX
HEOPraHWYECKUX BeIlecTB (yrapHblil ras, yIIEKHUCIbIA TIa3, aMMHaK, ramiéHas
U3BECTh, HETAIlIEHAs U3BECTh, TIUTHEBASI COAA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUIN OMPEACNATh BaICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSAX DPA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAsi, MOHHAs, METaJUINYECKasi, BOJOPO/IHAsI) B COCAMHEHUSAX, THI
KPUCTAJUIMYECKOM PEHIETKH KOHKPETHOTO BEUIECTBAa (aTOMHAas, MOJEKYJspHas,
VWOHHAs!, METAIUTMYECKas ), XapaKTep CPedbl B BOIAHBIX PACTBOPAX HEOPraHUYECKUX
COCITMHCHMI;

c(OpMUPOBAHHOCTb yMEHUI YCTaHaBJIUBAaTh IPUHAIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HMX COCTaBy K OMNPEACNIEHHOMY Kiaccy/TrpyIne
COEJIMHEHUN (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIbI, OKCUJIbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE THIPOKCUABI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOAMUYECKOrO 3aKoHa /.
N. MenneneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PyHKIUY;

c(hOPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHMYECKMX d3JeMeHTOB |—4 mnepuonoB Ilepmonnueckoil cCuCTEMBI
xumuueckux simementoB [I. M. MenpgeneeBa, HCIIONb3ys MOHATHS «s-, P-, d-
DIIEKTPOHHBIE opourtanu, «3HEPreTHYECKue YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCIMHEHUU
1o nepuoaam u rpynnam llepuonnueckort cucteMbl XuMuIeCcKnx dmeMeHToB 1. .
MeHnpeneena;

cOpMUPOBAHHOCTh ~YMEHHUHM  XapakTepu3oBaTh  (OMHUCHIBATH)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBA3M MEXIY HEOPraHUYECKUMU
BEILIECTBAMH C MIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUUYECKNUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIMPOBATh XUMUYECKUE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIy M COCTaBy pPEArMpyIOIIHUX BEIIECTB, TEILIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTEMeHed OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKInM, y4acTHIO KaTajanu3aropa);



c(hOpPMHPOBAHHOCTh YMEHUW COCTAaBJISATh YPaBHEHHUS DPEAKIUN pPa3THIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPaBHEHUS PEaKIINii HOHHOTO OOMEHa, yIUTHIBas
YCIIOBUSI, IPU KOTOPBIX 3TU PEAKIIUU HIYT 0 KOHIIA,

c(hOPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIUH, MOATBEPKIAIOIIHIE
Ka4eCTBEHHBII COCTaB pa3jUYHbIX HEOPraHMYECKUX BEUIECTB, pacIO3HABATh
OTIBITHBIM TMYTEM HMOHBI, MPUCYTCTBYIONIME B BOAHBIX PACTBOPaX HEOPTAHMUECKUX
BEIIICCTB;

c(OPMHPOBAHHOCTh YMEHHMM  paCKpbhIBaThb CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxiuu OT pa3INYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMMOCTH OT BHemIHero Bo3aencTBus (npuniuin Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHMHUYECKHE TPOIECCHI,
JeKalrie B OCHOBE MPOMBIIIJICHHOTO MOMYyYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEIACTABICHUNH 00 OOIIMX HAyYHBIX MNPUHIHUIAX U
HKOJIOTHYECKHUX MPOoOIeMax XMMHUECKOTO MTPOU3BOCTBA;

c(hOPMHPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYHCICHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJIsl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XUMUYECKUX PEAKIMIX, MacChl BEIIeCTBA WM 00hEMa ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 yYACTBYIOIIUMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHECHUS YHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHUI COOIONATh MIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCyI0M W J1TabopaTopHbIM OOOPYJAOBaHUEM, a TakXKe MpaBuia OOpaIleHHS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBIMOJHEHUIO JTaOOPaTOPHBIX
XUMHUYECKHUX OTIHITOB,;

c(hOPMHPOBAHHOCTh YMEHHUH IUTAHUPOBATh M BBIMOJIHATH XUMHUYECKHIMA
IKCHIEPUMEHT (pa3JioKeHHE MEpPOKCHIa BOIOPOJa B MPHUCYTCTBHH KaTaimu3aropa,
OTIpENENICHHE Cpenbl pAcTBOPOB BEIIECTB C TMOMOIIBIO YHHBEPCATHHOTO
WHINKATOpa, BIMSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEakivy,
peakiMy MOHHOTO OOMEHA, Ka4eCTBEHHBIC pPEaKIMu Ha Cyibdar-, KapOoHaT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIIBHBIX 3a]ad I10
TemaM «Metamie»y U «HemeTamne») B COOTBETCTBHHM C TMpaBUIAMH TEXHUKU
0e30macHOCTH MpU OOpaIIeHUH C BEIIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAaHUEM,
MPENCTABIATh PE3YAbTAaThl XHUMHYECKOTO OJKCIIepUMEHTa B (opMme 3ammucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKIMil ¥ (POpMYyIUPOBaTH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJU3UPOBaTh XHUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTH ~ YMEHHMH  cOOMIOmaTh  MpaBuia  SKOJOTHYECKHU
1enecoo0pa3Horo MoBeNeHUsT B ObITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAHEHHsI CBOETO 310POBbS M OKPYXKAIOIIEH INPUPOIHON CpEeIbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTraHU3MBbI ONPEAEIEHHBIX BELIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, mosicHATh Ha mnpuMepax cHnocoObl yMEHBIICHUS H
IPEIOTBPAILICHHS X BPEAHOTO BO3JCHCTBUS Ha OPraHU3M Y€JI0BEKa;

JUIsl 0OyYarOIIMXCs C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEHIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIIETIBIX W CIa0OBUIAIIUX OOYyYarolIMXCsA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiins mms 3ammcu XuMUYeCKUX

dbopmyL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koun4yecTBo yacos DJIEKTPOHHbIE

HaumenoBaHue

Ne (m¢poBbIe)
pa3aenoB U TeM Kontpoabnsie IIpakTnuyeckue

n/n Bcero o0pa3oBare/ibHbIE
NPOrpamMMbl padoThI padoTbI

pecypcsl

Paznea 1. Teopernyeckue 0CHOBbI OPraHM4€eCcKOM XUMHU

[Ipenmer
OPraHUYeCKON

xumun. Teopus

1.1 | crpoenus 3
OpraHUYEeCKHUX
coequHEHUN A.

M. bytneposa

Hroro no paznery 3

Paznen 2. YuieBonoponasl

IIpenenbHble

2.1 YIJIEBOJIOPOJIBI 2
— aJIKaHbI
HenpenenbHusbie
YTJIEBOJIOPO/IBI:

2.2 aJIKCHBI, 6 1
aJIKaJIMEHBI,
AJIKMHBI

Apomarnueckue
YIJIEBOZIOPO/IbI
IIpuponnsie

2.3

2.4 UCTOYHUKU 3 1
YIJIEBOJIOPOJIOB




1 ux
nepepaboTka

Wroro mo paznemy 13
Paznen 3. Kuciopoaconep:xamnue opranndeckue coeJuHeHnst
3.1 | Couptel. @enon 3
AJbIeTHIBL.
Kap6onoBbie
3.2 KHCJIOTBI. 7 1
CioxHblie
3¢hupsI
3.3 YrieBompsl 3 1
Wroro mo paznemy 13
Pasnen 4. A3oTrcoaep:kaniue opranHnyecKue coeTuHeHust
AMUHEL
4.1 AMUHOKHUCIIOTHI. 3
benku
Hroro no pazneny 3
Pa3zaea S. BeicokoMoJieKy/IsIpHBIE COeIMHEHHU S
[Lmactmaccsl.
5.1 Kayuyku. 2
Bosnokna
Wroro mo paznemy 2
OBIIEE
KOJIMYECTBO
4
YACOB IT1O0 3 2 2
[TPOI'PAMME
11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBanue
N2 (uudposbie)
pa3aeinoB U TeM Kontpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE
NPOrpamMmbl padoThI padoTbI
pecypcsl

Pasnen 1. Teoperudyeckue 0OCHOBbI XUMHMH

Crpoenue
aTOMOB.
[Tepuognueckuit
11 3aKOH U
[Tepuognueckas
cucrema

XHUMHUYCCKHUX

anemeHToB /JI. H.




MenneneeBa
Crpoenue
BEIECTBA.
1.2 4
MHmuoroo6pasue
BEIIECTB
13 XUMUYECKHE 6 1 1
peakiuu
Hroro no pazneny 13
Pazjen 2. Heopranuveckast Xumust
2.1 Mertamnbl 6 1
2.2 Hewmerans 9 1 1
CBs13b
53 HEOPraHUYeCKUX 5
Y OpPTraHUYECKHUX
BEILECTB
Wroro no pazgeny 17
Paszgen 3. XumMus u :Ku3HbL
3.1 ‘ XUMHS ¥ )KU3Hb 4
Wroro no pazneny 4
OBLIEE
KOJIMYECTBO
4 2
YACOB I1O0 3 3
[TPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne KounyecTBo yacos Jlata DJIeKTPOHHbIE
uudpossie
n/  Tema ypoka Becer Kontpoabn IIpakTtuuec  u3y4YyeHH
oOpa3oBareJib
I 0 ble pa0doTbl  KHe padoThl  #
HbI€ pecypchl
[Ipeamer
OpraHn4eCcKoi
1 L ee 1 0 0 04.09.20
BO3HUKHOBEHUE, 23
pa3BUTHE U
3HaYEHUE
Teopus ctpoeHus
p  OPTAMITICCEEX 1 0 0 11.09.20
coenuHenui A. M. 23
Bytneposna, eé




OCHOBHBEIC
ITOJIOKCHUA

IIpencraBnenue o
KJ1acCuUKaIuu
OpPraHUYECKHUX
BEIIECTB.
Homenknarypa
(cucremarnueckas)
U TPUBHAJIbHBIC
Ha3BaHUS
OpPraHUYECKHUX
BEIIIECTB

AJKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKUI

pAn

18.09.20
23

25.09.20
23

MertaH u 3TaH —
IIPOCTEMNIINE
MPEACTaBUTETN
aJIKaHOB

AJIKEeHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

02.10.20
23

09.10.20
23

DOTUJIEH U IPONUJIEH
— IpocCTeHIne
MIpEeACTaBUTENHN
AJIKEHOB
[TpakTnueckas
pabora N2 1.
«ITomyuenue
STUJIEHA U U3yUYEHUE
€ro CBOMCTBY
AJKaeHsl.
byranuen-1,3 u
MeTminOyTaauen-1,3.
ITonyyenue
CUHTETUYECKOTO
KayuyKa U PEe3UHBI

16.10.20
23

23.10.20
23

30.10.20
23

10

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHI
psan. AuetuineH —
MIPOCTEUILHI
MpeACTaBUTENb

13.11.20
23



AJIKUHOB

11

Breraucnenus mo
YPaBHEHUIO
XUMHYECKOH
peakuuu

20.11.20
23

12

13

Apensbl: 6eH301 1
TOJTYOJI.
TokCHYHOCTB
apeHOB
T'eneTnueckas cBsI3b
YIJIEBOJIOPOJIOB,
MPUHAJYICKAIUX K
pa3IUYHBIM
Kjaccam

27.11.20
23

04.12.20
23

14

[Ipuponnsie
UCTOUYHUKHU
YIJIEBOAOPOIOB:
IIPUPOJHBIN ra3 u
MOITy THEIE
HeTSIHBIE Ta3bl,
HE(PTH U IPOILYKTHI
e€ mepepaboTKu

11.12.20
23

15

[IpuponaHsie
UCTOYHHUKH
YIJIEBOJIOPO/IOB:
MIPUPOJHBIN ra3 u
MOMYTHBIE
He(TsHBIE ra3bl,
He(Th U MPOTYKTHI
e€ mepepaboTKu

18.12.20
23

16

KontponbsHas
pabota mo pazneny
«YrneBogopoas»

25.12.20
23

17

IIpenenbusie
OJTHOaTOMHBIE
CIUPTBI: METAHOI U
3TaHOIL
Bonoponnas cBsizb

15.01.20
24

18

19

MHoroaromMHblie
CIUPTHL:
STUJICHIJIMKOIb U
UL EPUH
DeHOo: CTpOEHUE
MOJIEKYJIBI,
¢buznueckue u

22.01.20
24

29.01.20
24




20

XUMHYECKHE
CBOMCTBA,
MIPUMCHECHUE
AJBIEeTUab!:
dbopmanbrerua u
aleTaIbIETHI.
AneroH

05.02.20
24

21

OIHOOCHOBHEIE
npeaeIbHbIC
KapOOHOBBIE
KHCIIOTHL:
MypaBbUHAS U
YKCyCHast

12.02.20
24

22

IIpakTuueckas
pabora N2 2.
«CBoticTBa
pacTBOpa yKCyCHOM
KHUCJIOTBD)

19.02.20
24

23

24

CreapuHoBas u
OJICMHOBAS
KHCIIOTHI, KaK
MPEICTaBUTENH
BBICIIIUX
KapOOHOBBIX KUCIIOT
Mpbura Kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOLIEe
JICHCTBUE

26.02.20
24

04.03.20
24

25

26

CrnoxxHble 3pUpHI
KakK IIPOU3BOHBIE
KapOOHOBBIX
Kucaot. ['maponus
CJIOXKHBIX 3(UPOB
Kupsr: rugponus,
IIPUMEHEHHE,
Ouonoruueckas
POJIb KHUPOB

11.03.20
24

18.03.20
24

27

VrieBoapl: COCTaB,
KJIaccupuKarus.
Baxwueitmme
MIPEICTABUTEIH:
IJTI0K03a, (PpyKTO3a,
caxaposa

01.04.20
24

28

Kpaxman u




LIEJUTIONIO03a KaK 08.04.20
IIPUPOIHBIE 24
MTOJTUMEPHI

KonTponbHas

pabota mo pazueny

29 «Kucnoponconepxa 1 1 0 15.04.20
[Ue OpraHuIEeCKUe 24
COCIMHEHUS»

AMUHBIL:

30 | MeTuIaMUH U 1 0 0 22.04.20
AHWINH 24
AMHUHOKHUCIIOTHI KaK
amQoTepHbIe

gy oprammecue 1 0 0 29.04.20
COCIMHEHUS, UX

24
OMOJIOTHYECKOE
3HaueHue. [lentuapt
benku xak

3p  [PHPOANMC 1 0 0 06.05.20
BBICOKOMOJICKYJISIPH 24
bIC COCTMHCHUS
I1

3z~ PoMERYTORHAA 1 1 0 13.05.20
arTecTanus

24
OcCHOBHBIE METO/IBI
CHUHTE3a

34 BBICOKOMOHCKyJ}ﬂpH 1 0 0 90.05.20
BIX COCTUHCHHU. 24
IInacT™maccsl,

Kay4yKH, BOJIOKHA
OBIIEE
KOJIMYECTBO HACOB 34 3 2
10 ITPOI'’PAMME
11 KJIACC
Ne KoaundecTBo 4yacoB JJIeKTPOHHbIE
Jara
uudposbie
Tema ypoka Bce Kontponbn IIpakTHyec  u3y4deHH
n/ o0pa3oBareib
ro ble pa0doTbl  KHe padoThl 1
n Hble pecypchl
XUMUYECKUU
AIIEMEHT. ATOM.

1 OneKTpoHHas 1 0 0 04.09.20
KOH(uUrypauus 23
aToOMOB




[lepuognueckuii
3aKOH U
Ileprognueckas
CHUCTEMa XMMUYECKHUX
anemeHToB /. 1.
Menpeneena, nx
CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTHU
W3MEHEHUS CBOKCTB
XUMHUYECKHUX
AJIEMEHTOB U UX
COEIUHEHUHN 10

I'pyniiam 1 nepuoaam.

3HaueHue
MIEPUOUICCKOTO
3aKOHA U CHUCTEMBI
XUMHYECKUX
anemeHToB /[ 1.
MeHnpeneena B
pa3BUTUU HAyKU

11.09.20
23

18.09.20
23

CtpoeHue BelecTna.
XumMuyeckas CBA3b,
€€ BUIBI, MEXaHU3MBI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonoponnas cBs3b
Banenrnocts.
ONeKTpOoOoTpULaTEIbH
octh. CTeneHn
OKHUCJICHHUS.
BemecTtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS

ITonsTHe o
JIMCTIEPCHBIX
cucteMax. VicTuHHBIE
1 KOJIJIOUIHBIC
pacTBOpbl. MaccoBas
JIOJIs BEIECTBA B
pactBope
Knaccudukanus u
HOMEHKJIaTypa

25.09.20
23

02.10.20
23

09.10.20
23

16.10.20




HEOPraHUYECKUX
COCIUHCHMI.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX
KJ1aCcCOB

23

Knaccudukarus
XUMUYECKUX PEaKINi
B HEOPTaHUYECKOH 1
OPraHU4eCKON
XHUMHU. 3aKOH
COXpaHEHUS MacChl
BEILIECTB; 3aKOH
COXpaHEHUS U
MIpEBpaIICHHS
SHEPTHH NPU
XAMHYECKHX
peaKIusIx

CKOpOCTh peaKiyH.
OOpatumble peakiyi.
XHUMHUYECKOE
paBHOBECHE

23.10.20
23

13.11.20
23

10

[IpakTnyeckas
pabora N2 1.
«Bnusiaue
pa3IuYHbIX (PAaKTOPOB
Ha CKOPOCTh
XUMHUYECKON
peaKLm»

20.11.20
23

11

12

DNEeKTPOIUTUYECKAS
JIMCCOLMALIUS.
ITonsiTue o
BOJIOPOTHOM
nokasarene (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.
I'maponus
OpPTaHUYECKHUX U
HEOPraHMYECKUX
BEIIIECTB
OKuCIUTENbHO-
BOCCTaHOBHTEIIbHBIC
peakuuu. [Tonsitue 00
AIIEKTPOIIN3E
pacIIaBoB |

27.11.20
23

04.12.20
23



pacTBOpPOB COJEN

13

Kontponbhas pabota
0 pasaeiry
«Teopernueckue
OCHOBBI XUMUN»

11.12.20
23

14

MeTtamisl, ux
MOJIOKEHNE B
[Tepuognyeckoi
CHCTEME XMMHYECKUX
anemeHToB /. 1.
MeHnpeneena u
0COOCHHOCTH
CTPOCHHUS aTOMOB.
OO6mue ¢puzndeckue
CBOMCTBa METAJIOB

18.12.20
23

15

16

CrnaBbl METaJIOB.
DNEeKTPOXUMHYECKUI
PAX HaPSKCHUI
METaJIIOB
XUMHYECKHE
CBOMCTBA BaKHEUIINX
METaJUIOB (HAaTpHH,
KaJIni, KaJbIIHH,
MarHui, aJIlOMUHUIN)
U UX COCIUHEHUN

25.12.20
23

15.01.20
24

17

18

XUMHYecKue
CBOKCTBA XpOMa,
MEIU U UX
COEeTMHEHUN
XuMHudeckne
CBOMCTBA IIMHKA,
JKenes3a u ux
CO€IUHEHHUI

22.01.20
24

29.01.20
24

19

20

IIpakTnueckas
pabora N2 2.
"Pemienne
HKCIIEPUMEHTAIBHBIX
3a71a4 110 TeMe
«MeTtame»"
Hemetanisl, ux
MOJIOKEHUE B
ITepuognyeckoi
CHCTEME XMMHYIECKUX
anemeHToB /J[. W.
MeHnpeneeBa u

05.02.20
24

12.02.20
24



0COOEHHOCTH
CTPOCHHUS aTOMOB

21

22

®dusnyeckue
CBONCTBA
HEMETAJIOB.
Aunnotponust
HEeMeTaJlIoB (Ha
pUMepe KUCIOpoa,
cepsl, hocdopa u
yriepoa)
XUMHYECKHE
CBOICTBA T'aJIOT€HOB,
Cephbl U UX
COEMHEHUN

19.02.20
24

26.02.20
24

23

24

XUMHYECKHe
CBOMCTBA a30Ta,
docdopa u ux
COCIUHCHHI
XUMHUYECKHE
CBOMCTBA yIIIepoJa,
KPEMHHUSI I UX
COEIUHEHUN

04.03.20
24

11.03.20
24

25

26

27

28

[Ipumenenue
BaKHEHIIIMX
HEMETAJIJIOB U X
CO€IUHEHHUI
0O00011eHNEe U
CHCTEMAaTH3alHs
3HAHUH 110 TEME
«HemeTrannb.
Brruucnenus no
YpaBHEHUSAM

XUMHUYCCKHUX peaKI_II/Iﬁ

Y TEPMOXUMHUYECKUE
pacd€Tel
IIpakTnueckas
pabora N2 3.
«Pemenue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 110 TeMe
"Hemeramsr"»
KontponpsHas pabora
10 TeMaM
«MeTamie» u
«HemeTamnsny

18.03.20
24

01.04.20
24

08.04.20
24

15.04.20
24



Heoprannueckue u
OpraHUYEeCKHE

29  IMOTOTEL 1 0 0 22.04.20
Heoprannueckue u 24
OpraHUYECKHE

OCHOBAaHUA

AmdoTtepHbie
HEOPraHUYECKUE U
OpraHu4ecKHe
COCIMHEHUS.

30 1 0 0 29.04.20

I'eneTnueckasa cBsI3b 24

HEOPraHUYECKUX U
OPraHUYEeCKUX
BEILIECTB

Poap xumun B
obecneyeHnu
JKOJIOTUYECKOH,
31 | oHepreTHyecKoi u 1 0 0 06.05.20
812000 (9:10)7 24
0e30I1aCHOCTH,
Pa3BUTHH MEIUITMHBI

IIpomexyTouHas
arrecranus

32 1 1 0 13.05.20

24

Yenosek B Mupe
33 BEIIECTB U 1 0 0 20.05.20
MarepHuajioB 24

XuMUs U 310pOBbE

34
YeJoBeKa

35 0 0 0 27.05.20
24

36 0 0 0

OBIIEE KOJIMYECTBO
YACOB IIO 34 3 3
[TPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JIS1 YYEHUKA
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METOANYECKHUE MATEPUAJIBI TJIAA YUUTEJIA
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Xumus. JlnarHoctuaeckue pabotel. Mocksa." BAKO"- 11 kiace
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