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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YypOBHE CpeaHEro oO0Iiero oopa3oBaHUA
pa3zpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpaszoBanuu B Poccuiickoii denepannmny, TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENIbHON MPOrpaMMbl CpeAHEro oO0Iero oOpa3oBaHMS
(®OI1  COO), mnpencraBieHHblx B DefepalibHOM  TOCYJapCTBEHHOM
oOpazoBatenbHOM cTanaapte COO, ¢ yuétom Konnenuuu npenoaaBanus yueOHOTo
npeamera «XuMus» B o0pa3oBaTedbHbIX opranuzainusax Poccuiickoit @eneparuuy,
peaIu3yIoKnX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMbBI, 1 OCHOBHBIX MOJOXKEHUN
«Crtpareruu pasutusi Bocnutanus B Poccuiickont deaepannn Ha nepuon n1o 2025
rona» (Pacnopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEACICHUIO
oO1iei crpaTeruu oOy4eHusl, BOCIIUTAHUS U Pa3BUTUSI O0YYAIOUIUXCSl CPEACTBAMHU
yueOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHIenryainbHbie nojoxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJEH,
COJIepKaHMsl, PE3yJbTATOB OOyuYeHHs U TpeOOBaHMM K YpPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MoJIy4yaeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHM3aIuy, SBISIETCS HEOThEMJIEMOW 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIOIINM 3TallOM peajlu3alvu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro o0pa3oBaHMs. OTH I1IEHHOCTH KacalTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIBTYPhI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U OpUpoAHON cpene. Peanusyercs xumuueckoe 00pa3zoBaHHE OOYYAIOIIMXCS Ha
ypOBHE cpeaHero o011ero 00pa3zoBaHus CpeACTBAMH y4eOHOTr0 peaMeTa « XUMUs,
COJIEp>)KaHME M TIOCTPOCHHE KOTOPOrO OMPENENICHbl B MpPOrpamMMe MO XUMHUH C
yu€ToM crnenupuku HayKd XUMHH, €€ 3Ha4eHUsi B IIO3HAHUM MPUPOIBI U B
MaTepuaibHON KU3HU OOIEeCTBa, a TaKXKe ¢ YUETOM OOIIUX eI U MPUHITUIIOB,
XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpeaHEero oOIIero
oOpasoBanus B Poccuiickoit deneparmu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO POJb B
COBPEMEHHOM ITMBWJIM3ALUM, B CO3JIaHUU HOBOM 0a3bl MaTepHAIBHON KYJIBTYPHI.
OnHa BHOCHUT CBO BKJIaJ B GOPMUPOBAHUE PAIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IJaHHUE€ IIEJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJLI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHH HAa OCHOBE MOHUMAHUS
BEII[ECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPbI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa ¥ SKH3HU Kaxaoro uieHa oOmiectBa. CoBpemMeHHass XMMHS KaK Hayka
co3ujareibHas, KakK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUe
I00aIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UYEIIOBEUYECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, FKOJIOTUUECKON O€30MaCHOCTH U OXPAaHBI 3I0POBBSI.

B coorBercTBMM ¢ OOMMH UEASIMH W TMPUHLIMIAMU CPEIHETr0 OOUIero
oOpa3oBaHus cogepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BbIPpAOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B JKM3Hb COLMYMAa, MPOJOJIKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ ipeAimMeTa  «XUMHs»  SBIAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OO0m@as W HeOpraHuyeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUM M0 HEOPTAaHMYECKON XUMUU (C BKIJIOUCHHEM 3HaHUU U3 00IlIel XUMHUH) U
oprannueckon xumuu. OopmMupoBaHUE NaHHOW CUCTEMBI 3HAHUW NPU U3YUYECHUHU
npeamMera oOecrnedyrBaeT BO3MOXHOCTh PAaCCMOTPEHUS BCErO0 MHOrooOpasusi
BEILIECTB HA OCHOBE OOIIUX MOHSATUIA, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» cpopMHupoBaHa B MporpaMMe IO XHUMHUU Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOro Marepuana M oOyclOBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUUW Ha  ONpPEACIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOl XUMUM BeIlEeCTBa
paccMaTpuBalOTCSl Ha YPOBHE KIACCHUYECKONW TEOPUM CTPOCHUS OPTraHHMYECKUX
COCIMHEHUN, a TakkKe Ha YPOBHE CTEPECOXUMHYECKUX U DIEKTPOHHBIX
MpeCTaBICHUN 0 CTpOeHUH BelecTB. CBe/leHHs 00 U3yd4aeMbIX B Kypce BellecTBax
JIAI0TCSI B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTHYECKH aKTHUBHBIX
coefuHeHud. B Kypce  OpraHMyeckod  XMMHHM  TOJy4YarOT  pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIEr0 0Opa30BaHMs MEpPBOHAYATIbHBIC
MIPECTABICHUS O XUMHUYECKOHN CBsI3U, KIacCU(DUKAIMOHHBIX MTPU3HAKAX BEIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKIIUu.

[Ton HOBBIM yrjioM 3peHHss B mpeaMmeTe «XuMmus» 0a30BOTO YPOBHS
paccMaTpHUBaeTCsl H3Y4YEHHBI Ha YpPOBHE OCHOBHOrO oOOHIEro o0pa3oBaHUs
TEOPETHUYECKUNM MaTepual U (PAKTOJOTHUYECKUE CBEACHUS O BEIIECTBAX W
XUMUYECKOW peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» O0yYaromMMcsl TMPETOCTaBIsSETCS BO3MOXXHOCTh OCO3HAaTh 3HAYCHHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3HIIUH,



r1y0’Ke TOHSATh HMCTOPUYECKOE U3MEHEHHWE (QYHKIMA H3TOro 3akoHa — OT
o0o01maromei 10 0OBSICHSAIONICH U IPOTHO3UPYIOIESH.

Ennnas cucrtema 3HaHMM O BaXXHEMIIHUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPHUMEHEHUHU, a TaKKE O XUMHYECKUX pPEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TomnonHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu
COAEPKAHUsI, UMEKIIUMU KyJIbTYPOJOTUYECKUM W NPUKIAJIHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUH C JAPYTMMHU HayKamu,
PacKpbIBAIOT €€ poJib B O3HABATEIbHON U MPAKTUYECKOU JIESITENIbHOCTH YEJIOBEKA,
CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y MIPAKTHUYECKUX MPUIIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICITMBATh UHPOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJHEHUSI 3HAHUH,
pelIeHNs UHTEIJIEKTYalIbHbIX U KCIIEPUMEHTAIbHBIX CCIEI0BATENbCKUX 3a1a4. B
LEJIOM COJIEp’)KaHhe y4eOHOro mpeamera «XUMHUS» JAHHOTO YPOBHS H3y4YCHHS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHKE Y O0YUAIOIMIUXCSA MUPOBO33PEHUYECKOW OCHOBBI
JUIsT TIOHMMaHus Quiocopckux wuaed, TakKUX KakK: MaTepHalIbHOE E€IMHCTBO
HEOPTraHUYECKOTO U OPraHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHEM, I03HABAEMOCTb IPUPOIHBIX SBJICHHUH MyTEM SKCIIEPUMEHTA
U peuieHus TMPOTUBOPEUHI MEXKIy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUHN SKOJIOTHYECKUX MpoleM, a
TaK)Ke MpoOsieM cOepeKeHUsI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemieHuss 3amay  BOCIUTAHUS, Pa3BUTUS U COLMANIM3ALUU
0o0y4Jaromuxcs MTPUHATHIE MPOrPaMMONl MO XUMHUHU TMOJXOAbl K OINPEIeICHUIO
COIepKaHMsI M TIOCTPOCHHUSI TMpeaMeTa MpeaycMaTpuBaroT (HopMUpPOBaHUE
YHUBEPCAJbHBIX YU€OHBIX IEUCTBUN, UMEIOIIUX 0a30BOE 3HAUCHUE JJIsI Pa3TMYHBIX
BUJIOB JIEATEIILHOCTU: pelIeHUus MpoOjaeM, I[OucKa, aHanu3a U 0o0paboTKu
uHpopMany, HEOOXOAMMBIX JJISI TNPUOOPETEHUS OMbITA MPAKTUYECKOH U
HCCIIEIOBATENbCKOM JIEATEIBHOCTH, 3aHUMAIONIEd BaXKHOE MECTO B MO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO 00IIero o0pa3oBaHus, MPU ONPEEICHUN
CoAEepKAaTEITbHOW XapaKTEPUCTUKU LENe M3YUEeHHUs IMpeIMeTa HamnpaBICHUEM
NEPBOCTENIEHHONW 3HAYUMOCTH TPAIUIMOHHO TPHU3HAETCS (DOPMUPOBAHUE OCHOB
XUMUYECKOW HAayKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATEIBHOCTH YEJIOBEKA M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJIMYECKON TOYKHU 3PEHUSI TAKOW MOJXOJ K ONPEACIICHUIO LEeNed H3y4eHUs
peaMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHo AaHHOM TOYKE 3pPEHUs TJABHBIMM LEISMH H3Y4Y€HHUs IpeameTa
«Xumusi» Ha 06a3oBoM ypoBHe (10 =11 ki1.) aBAsOTCSA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUH KaK  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPA, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHME W IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
000011I€eHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN HX
Pa3BUTHUSA U CTAHOBIICHHUS;

e (QopMHpoBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEaKINil, HEOOXOAUMBIX JJIsl TPUOOPETEHUS YMEHHUI
OPUEHTHPOBATHCS B MHPE BEUIECTB UM XUMHUUYECKUX SIBIICHHH, MMEIOIIUX
MECTO B IIPUPOJE, B MPAKTUYECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHUE YMEHHI U CIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHUEM XMMHUYECKOr0 HKCIEPUMEHTa, COOJIIOJCHUEM MPaBUII
Oe30macHOro oOpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa LEeJIed U 3a7a4d U3y4eHus
npeaMeTa B porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TNPHOPUTETaMH B CHUCTEME cpejHero ooOiiero oopazoBanus. CerogHs B
MpenojaBaHuy XMMHH B OOJbIIEH CTENEHU OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE  COJEp>KaHUsl OOYy4YeHHsl, OPUEHTHPOBAHHOM HA MOJTOTOBKY
BBIIIYCKHUKA 00I111€00pa30BaTeIbHOM OpraHu3aliy, BIIAJICIOIIEr0 HE Ha0OpOM
3HaHMM, a (PYHKIMOHAJIBLHOM TPaMOTHOCTBIO, TO €CThb CHOCOO0AMU M YMEHUSIMH
AKTUBHOTO MOJYyYEeHUS 3HAHUW U MPUMEHEHUS UX B PEATbHOMN KU3HU ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TiM nipu u3ydeHuu npeamera « XuMush TOMUHUPYIOIIee 3HaUCHU e
MPUOOPETAIOT TaKKE LEH U 3aJa4l, KaK:

azganTanus 00y4yaroUMxcs K yCIOBHUSAM JUHAMHUYHO Pa3BHUBAIOLIErOCS MUpA,
GbopMHUpOBaHME  HWHTEIEKTYallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO I'PaMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHHUEM;

dbopmupoBaHue 'y OOydYarOUIUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMI), HUMEIONIUX YHUBEPCAIbHOE 3HAYCHUE [JI PA3IUYHBIX BHUIOB
JEeSTENbHOCTU: pelleHusl mpo0ieM, MOUCKa, aHaiu3a U o0paboTKH HH(OpMaIuH,
HEOOXOIUMBIX JIJIs1 IPUOOPETEHHUS OTbITA JAEATEIBHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B MO3HAHWHM XUMHUH, a TaKKe ISl OUECHKM C TMO3ULUNA IKOJIOTUYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPTraHu3M
YEJI0BEKA U MPUPOJHYIO CPEAY;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO IPHOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU NJIsl TIOMCKA U aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIIEHHUS, HA0TI0AATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOMMBI, B YaCTHOCTH, MPU IUTAHUPOBAHWU W TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIUTaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B TYMaHHCTHYECKOU
HAIPABICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPoOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXpaHEHMs] TPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEPEKHOTrO
OTHONICHHSI K TIPUPOJE U CBOEMY 3J0POBBIO, a TAaKXkKe MPUOOPETEHHUS OIBITA
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIlUSX, CBA3aHHBIX C XUMHUYECCKIUMHU SIBJICHUSMH.

B yueOGHoM mnaHe cpenHero oOimiero oOpa3oBaHUs MpeaMeT «XHUMU»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMETHON oOnacTu «EcTecTBEeHHO-HAyYHbBIE
MIPEAMETBD».

OO6m1ee yncno 4acoB, OTBEAEHHBIX JJIS U3YUEHUS XMMUU, HA 0230BOM ypOBHE
cpeaHero obimero oopa3zoBanus, coctarnseT 68 yaco: B 10 kmacce — 34 gaca (1 gac
B Hezeno), B 11 kimacce — 34 gaca (1 yac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KITIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpeamer opraHnYecKOM XMUMHM: €€ BOSBHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Teopus CTPOCHUS OPTraHHYECKUX
coenuHeHuit A. M. bytiiepoBa, e€ ocHOBHbIE NOJI0kKEHUsA. CTPYKTYpHbIE POPMYITBI
OpraHMYeCKMX BewlecTB. [l'omonormsa, wu3omepusas. XUMHUYECKas CBiI3b B
OpPraHNYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

IIpencraBienne o Kiaccupukauuy opraHndeckux BemecTB. HomeHkmatypa
OpraHMYECKUX COEJUHEHUN (CUCTEeMaTUYecKas) W TPHUBUAIbHBIE HAa3BaHUS
BAKHEUILIMX MPEICTABUTENEN KIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOABbl M3YUYEHHsI BEIIECTB M HX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHU4YECKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OpPraHMYECKUMX BEIIECTB, HAOIIOAEHUE M OIMCAHHE
JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAIIECHUI0 OPraHMYECKHUX BEIIECTB IpHU
HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YrieBogopoanl

AnKaHbl: COCTaB M CTPOECHHUE, TOMOJIOTHYECKUH psax. Meran u 3TaH —
NpOCTEHIINE NPEACTABUTEIN AJKAHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKIEHUE B IMPUPOJE, MOJIYyYEHHE U
IIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PAA. DTWIEH U NMPOINUIIEH —
NpOCTEHIINEe MNPEJCTABUTEIN AJIKEHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUApPATALUH, OKHUCIEHUA W
MOJINMEPHU3ALINH ), TOTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINeE
XUMHYECKUE CBOMCTBA (peakius nonumepusanuu). [looydeHne CUHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, FTOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEHUIIMNA TNPEeNCTaBUTENh AaTKUHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (peaklUMM THIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApaTALUH,
rOpeHus), MoJy4yeHue U NpUMEHEHHE.

Apensbl. benson: coctaB, cTpoeHue, (pU3MUecKue M XMMUYECKHE CBOMCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUS), MOJYyYEHHE U MPUMEHEHUE. 10.1y0a:
cocmas, cmpoenue, uzuueckue U  XuMuyeckue  cCeoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUe U npumereHue. TOKCUIHOCTh apEeHOB.



I'eneTnyeckast cBsSI3b MEXAY YIJIEBOJOPOJAMU, MPUHAJIEKAIIUMUA K Pa3IUYHBIM
KJIaccam.

[IpupoaHbie MCTOYHUKHM YTIEBOAOPOAOB. I[IpupoaHblii ra3 W MNONMYTHBIE
Hedtaapie ra3pl. Hedth m e€ mpoucxoxnenune. Crmocobbl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIMTHYECKUW), nupoiau3. IIpoaykTel
nepepadboTKu HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbII
YTOJib U MPOAYKTHI €r0 NMepepadoTKu.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBpPAILLCHUI:
03HaKOMJIEHHE ¢ 00pa3llaMu IMJIaCTMACC, KAy4YyKOB U pe3uHbl, Kosuiekuuu «HedTb»
u «YT0db», MOJETUPOBAHUE MOJEKYJI YIJIEBOAOPOAOB M rajOr€HONPOU3BOIHBIX,
MPOBECHNE MPAKTUYECKOW PAOOThI: MOJYYEHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOJTYKTOB PEAKIUN).

Kucsiopoaconep:kamme opranHn4ecKkue coeMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHON U 93TAHOJN: CTPOCHUE,
du3nueckue M XUMHUYECKHE CBOMCTBAa (peakluu C aKTUBHBIMH METaJJIAMH,
rajoreHoBOJOpoJaMu, TOpEHHEe), NpuMeHeHue. BoaopoJaHble CBS3U MEXKIY
MOJIEKYJIaMU CIUPTOB. JlelicTBME METAHOJA U 3TAHOJIA HA OPTAHU3M YEIOBEKA.

MHOroatoMHble  CHOUPTHL. DTUJEHIVIMKOAbL W  TJUIEPUH: CTPOCHUE,
dbu3mveckue W XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIETOYHBIMU
MeTaJlylaM{, KayeCTBEHHAsl peakidsi Ha MHOTOaTOMHble crnupThl). JlelicTBUEe Ha
OpranusMm 4yenoBeka. [[puMeHeHne TIUIEepUHA U STUIEHTIUKOJIA.

®deHoy: CTPOCHUE MOJEKYJbl, (GU3MYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpneruasl U kemowuvl. Dopmanpiaerul, aueTalbIACTU]: CTPOECHHUE,
dbu3nUecKkue U XUMHYECKUE CBOMCTBA (PEaKIMU OKHUCJICHUS U BOCCTAHOBIICHWUS,
KaueCTBEHHBIE PEAKIINH ), MOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KApOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCJIOTBI: CTPOCHHE, (PU3UYECKHUE U XMMUUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME st
KJIacca KUCJIOT, peaKius dTepudrKaIum), NoJydeHue u npumenenne. CteapuHoBas
U OJICMHOBAasl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee JeHCTBHE.

CnoxHubpie 3Qupbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. [uaponus
coXHBIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas

POJIb JKUPOB.
YrneBoapl: cocTaB, KiaccUpUKAIUs ~ YIIeBOJOB  (MOHO-, JH- H
noyiucaxapusbl). ['J0k03a — MpOCTEHITUN MOHOCAaXapuJ: OCOOEHHOCTH CTPOCHUS



MOJIEKYJTBI, (PU3NYECKUE U XUMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C THAPOKCHUIOM
menu(Il), okucieHne aMMuadHBIM pacTBOPOM okcuaa cepedpa(l), BocctanHoBieHue,
OpO’KEeHUE TIIIOKO3bI ), HAXO0XKJIECHUE B IIPUPOJIE, MPUMEHECHHUE, OMOJIOTHYeCKast POJb.
®dorocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHne Kpaxmania U
uemonao3pl.  du3nyeckue M XMMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBpPAILLCHUI:
MpOBEJCHUE, HAOIIOJICHUE U ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJA
okcugoM Menu(Il)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) um ruapokcuaom wmenu(ll), B3aumoneicTBUE Kpaxmalla C HOJIOM),
MPOBEJCHUE MPAKTUUECKON pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Boluncnenuss 1Mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

AzoTconepxalire OpraHuuecKiue COeIMHEHUS.

AMMHOKHUCTOTHI Kak aMm(pOTEpHbIE OpraHudYecKre coenuHeHust. Gusndeckue u
XUMUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha TpuMepe IuiuHa). buonoruueckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAsi U TpeTUYHAs CTPyKTypa OelkoB. XHUMHYECKHUE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaueCTBEHHbIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M UX MPEBpaICHUI:
HaOJII0JICHNE U OMMCAHUE IEMOHCTPALIMOHHBIX OIBITOB: JE€HATYpaIUsi OCIKOB MPHU
HarpeBaHUHU, IIBETHBIC PEAKIIUU OEITKOB.

BricokomosiekyJsipHbIE COeIMHEHUS

OCHOBHBIE TOHATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCAWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AINHU, CPEAHSS MOJICKYJIIpHast
Macca. OCHOBHBIE METOABI CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUM —
MOJIMMEPU3ALIUSI ¥ TIOJIMKOHICHCAITUS.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBpAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanys MeXIpeIMETHBIX CBS3€H MPU U3YUECHUH OPTraHUYECKON XUMUH B
10 kmacce OCYIIECTBJISETCS uYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-



HAyYHBIX TOHATUN, TaK W TIOHITHH, SIBISTIONIUXCS CUCTEMHBIMH MJIsI OTACIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKIIA.

OO0mme ecTecTBEHHO-HAYYHBIEC MTOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiIacCU(UKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.

dusnka: MaTepusi, DSHEprus, macca, aToM, DJIJIEKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCcTBa, (GU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BeIlIECTB B OpraHU3Me,
doToCHHTE3, OMOJIOTMYECKH aKTHUBHbIE BelecTBa (O€IKU, YTrIEBOJbI, >KUPHI,
(dbepMeHTHI).

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MMOJE3HbIE UCKOIMAeMbl€, TOIIUBO,
pPECYPCBI.

TexHoNMOTHs: MHIIEBbIE MNPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUECKHUE IMpenapaThl, MaTEpUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMHUH

XUMUYECKUA BIeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
00o0j0uKa. DHEPreTUYeCKUe ypOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpellesieHUsl 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTypaLKsi aTOMOB.

Ilepronnueckuii 3akoH u Ilepuoanyeckas cucrema XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepuogmueckoil cuCTEMBI
xuMu4deckux ieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHWMHMUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXHBIX BELIECTB IO TpynnaM M MEepUOaaM.
3Ha4YeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenne BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(xoBaJIeHTHAsl HEMOJSpHAs W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuentopHsiil). BomopoaHnas cBsi3b. BalleHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.
Crenensb okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHHMS.  3aKOH
NOCTOSTHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.



[lonaTue o nucnepcHbIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10151 BelecTsa B pacTBOpE.

Kiaccudukanus HEOPTaHUYECKUX COCIMHCHUH. Homenknartypa
HEOPraHWYECKUX BelecTB. ['eHernyeckas CBsA3b HEOPraHMYECKUX BELIECTB,
MPUHAIEKAIIUX K Pa3IMYHbIM KJaccaM.

Xumuueckas  peakinus. Krnaccubukanuss  XMMHYECKHX — peakiuid B
HEOPraHWYECKOW M OPraHMYECKONM XMMHUHU. 3aKOH COXPaHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKLIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3linyHbIX (hakTopoB. OOpaTUMBbIe
peakunu. XUMHYECKOE paBHOBecHE. DakTOpbl, BIMUSIOIMIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [latense.

DnexkTponuTryeckas aucconnarua. CHuibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHCJIAsl, HEUTPAJIbHAS, [EITOYHAS.

OKUCIUTENBbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MNPEBpaALICHUN:
neMoHcTparusa Tadnui «llepuoguueckas cucteMa xuMuueckux sneMenToB J[. U.
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHuEe JEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEeHUE MEPOKCHUIA
BOJIOpPOJia B MPUCYTCTBUU KaTAJIN3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C MMOMOIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
MpaKkTU4eCKON paboThl «BrnusiHue pa3nuyHbix (HakTOpOB HA CKOPOCTh XUMHUYECKOM
peaxKuumn».

Pacuérnbie 3anaun.

Pacy€Ttel 1O ypaBHEHMSAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHITUS «MACCOBAs 0
BEILIECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETANIOB. AJUIOTPONHUS HEMETauioB (Ha mpUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs)) W HX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BAXKHENIIIUX HEMETAIIIOB U UX COCTMHEHMUIA.

Mertamisl. [lonoxenue meramnoB B Ilepumoguyeckoil cucteMe XUMUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTU CTPOCHHS DJIEKTPOHHBIX 000JIO0UEK
atomoB MetauioB. Ob6mue ¢uzndeckue coiicTBa MetaioB. CrijiaBel METaJIJIOB.
DIIEKTPOXUMUUECKUIN Pl HANPSIKEHUN METaJIIOB.



XWUMHUYECKHE CBOMCTBA Ba)KHEUIIMX META/UIOB (HATpWM, Kadui, KaJbIUH,
MarHui, aJlOMUHUM, IUHK, XPOM, JKE€JI€30, MEJIb) U UX COCIMHCHHUIA.

OO6uue crnocoObl monydeHus: MetamioB. llpruMeHeHre MeTamioB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAIBHBIE METOJIbl HM3YYECHHUsI BEIIECTB M WX MPEBpalICHUN:
M3y4YEeHUE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
IKCIIEPUMEHTAJbHBIX 3a/1a4, HAOJIOJAECHUE W ONMHCAHUE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THAPOKCHIA AIOMHHHUS C PAacTBOpaMHU
KHUCJIOT | IIEJI0YeH, KaUeCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnnie 3anaun.

PacuéTel Maccel BemiecTBa MM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIH OJHO
W3 BENIECTB UMEET IPUMECH.

XuMUS U )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, dHEPreTUYeCKOW M THIINEeBOM
0e30MacHOCTH, Pa3BUTUU MeAUIMHBI. [IOHSATHE O HAy4HBIX METOAAX ITO3HAHMS
BEIIECTB U XMMUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOMMX HAYYHBIX NOPUHIUIAX [POMBIILICHHOTO
MOJYy4YECHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHE CTPOUTEIIHLHBIC
MaTepuayibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepUayibl JJIA DJICKTPOHMKH, HAaHOMAaTepHasbl, OPTraHUYECKUE WM MHUHEPAJbHbBIC
yIno0peHusl.

XuMHUSg U 30pOBbE YEIIOBEKA: MpaBUjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOr0 UCIOJIb30BaHUS ITpenapaToB OBITOBOM XUMUU B
MOBCEHEBHOMW KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MexXnpeaMETHBIX  CBs3€H MpU  HM3y4YeHHH  oOmed
HEOpraHu4eckom xumuu B 11 Kiacce oCylIeCTBIAETCS 4epe3 UCTOIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaK W TIOHSATUN, SBIISIOUIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCUpUKalKs, TMEePUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusukKa: MaTepusi, SHEPTUs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOII, PaJMOAKTUBHOCTb, MOJIEKYJIA, YHEPIreTUUECKUI YPOBEHbB, BELIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSTHHE BEIIEeCTBA, (PU3MYECKHE BEIWYMHBI U CAMHUIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knerka, opraHu3M, SKocucTema, Owochepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOIIHUBO,
pecypcehl.

TexHomorusi: XUMHUYECKasi MPOMBIILIEHHOCTh, METAJUIyprusi, IpOU3BOACTBO
CTPOUTENbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJACTBO, MHUIIEBas
MPOMBIIIJIEHHOCTh,  ()apMalleBTUYECKasi  NPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpUAJIOB,
ANIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOECHUS
00yYaroIMMHUCA TMPOrpaMM CpeaHero oomero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeJIMEeTHbIM M NpeaAMeTHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHEro OOIIEro
00pa3oBaHus SABJISIETCS CUCTEMHO-/IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBMM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeameTa «XUMHUS» Ha YPOBHE CpPEIHETO
o011ero o0pa3oBaHus BBIJICICHBI CIICAYIONINE COCTABISAIONIUE:

OCO3HAaHUE OOYYAIOIMIMMHUCS POCCUMCKOW TPaKTAHCKOM HWICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJM4re MOTHUBALIUK K 00YUYEHUIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIUMN 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaThCA B CBOEH
JEATENIbHOCTU IIEHHOCTHO-CMBICTIOBBIMU yCTAHOBKaMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJu4Yue MPaBOCO3HAHUS HKOJOTUUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSI TpeaMeTa «XUMHUS» JIOCTUTAOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMd POCCUHCKOr0 Tpa)KJaHCKOro OOLIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMUd W  TpaBWIaMH  TOBEJCHUS, CIIOCOOCTBYIOIIMMH  Ipolieccam
CaMOIIO3HAHMS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIM4yHOCTHBIE PE3YyJbTaThl OCBOCHHS MpeAMeTa «XUMHS» OTpPa’KaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATCIBHOCTH
0o0ydJaromuxcs 1Mo peaan3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS :

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOTIOPSJIKY;

NPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM 1E€ATEILHOCTH IIPU CO3JaHUU YUEOHBIX
IIPOEKTOB, PEIICHUH yUYE€OHBIX U ITO3HABATEJIBHBIX 33124, BHIITOJIHEHUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTH IOHMMAaTh W IPUHUMATh MOTHUBBI, HAMEPEHHUSA, JIOTUKY U
apryMeHThl JPYTUX [IPU aHAIM3€ PA3IMYHBIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTECUYECTBEHHON XMMUH;

YBOXEHHUSI K IPOILECCY TBOPYECTBA B O0JACTH TEOPUU M IMPAKTHUYECKOIO
INPUMEHEHUS! XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHS HAyKU €CTh PE3yibTaT
JUINTEIBHBIX ~ HAOJIOACHHWH, KPOIOTJIMBBIX 3KCHEPUMEHTAIBHBIX  IOHUCKOB,
MIOCTOSIHHOT'O TPYJla YYEHBIX U IPAKTUKOB,;

MHTEpECa ¥ M03HABATEIbHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIETYIOIIEM aHAJIN3E
MH(pOpMAaIH O EPEAOBBIX TOCTHXKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHHE MU MOCTYNKH CBOMX TOBAapHUILEH C
MO3ULMNA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE MOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTeH 370poBOro W 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus mpaBuwil 0e30macHoro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEAHEBHOM KU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS IIEHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO U KOJUIEKTUBHOI'O
0e301acHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOLIUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMSI MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (yrnoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOpPYECKOM MW  Apyrux BHJAX
NS TEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PpEIICHWU MPAKTHYECKUX 3a]ad
COLIMAJILHOM HANPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



UWHTEpECa K MPAKTUISCCKOMY HM3YYCHHIO MPOodecCcuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW MO XUMUU;

YBKEHHUS K TPYAY, JOASM TPYyAa U pe3yiabTaTaM TPYAOBOU NEATEIBLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBUIYAIBHOW TPacKTOPUH
oOpa3zoBaHus, Oyayuiedl mnpodeccud M peaau3alud COOCTBEHHBIX YKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
MoTpeOHOCTEeH 00IIEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 1€J€CO00Pa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHUKY
CYyILIECTBOBAHHUS KU3HU HA 3E€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE NMMPUPOJHON U COLIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH MCIOJb30BAHUS JOCTHXKEHUM XUMHH IS
pELICHUS BOIPOCOB PALIMOHAIIBHOTO MIPUPOIONIOIb30BaHHUS;

AKTUBHOTO HENPUATUSA JCUCTBUM, TMPUHOCAIIUX BPEI  OKPYXKaroUeh
MPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUSTHBIE KOJIOTHUYECKHUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJIM4us Pa3BUTOrO HKOJOTMYECKOTO MBIIIJIECHHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMATIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HUICOJIOTHUU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHMS cChneuUKd XMMHU Kak HayKd, OCO3HaHus €& poiu B
GbopMUPOBaHUN PAIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
npejcTaBieHuss 00 OKPYKaloleM MUPE KaK O €IMHCTBE MPUPOJIBI U 4YeJOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobiieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOexxa€HHOCTH B 0OCOOOM  3HAUMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UHUBUIN3ALUN: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH U BaKHOW POJIM B CO3/IaHUU
HOBOM ©0a3bl MaTepUaIbHON KYJIBTYpPHl, PEHICHUU TJIOOAIBHBIX MPoOIIeM
YCTOMYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, SHEPrEeTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICUCHUH YCJIOBHUI
YCHEITHOTO TPY/Ja U IKOJIOTUYECKH KOMGOPTHOM KU3HU KaXKI0T0 UjeHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTH: TOHUMAHUS CYIIHOCTA METO0B
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH
MoJiydaeMble 3HAHUS IS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUpPA U



MIPOUCXOIANINX B HEM M3MEHEHUI, YMEHHUS JIeJIaTh 00OCHOBAHHbBIE 3aKITIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NS TEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHNI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHMI 1O XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX chepax npodheccHoHAIbHOM
NeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE ISt dbopmupoBaHus MHPOBO33pECHUS oOyyaromuxcs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPAKAOIIUE
LEJTOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHeUU(PUKY METOJ0B IMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
MpOIIeCC, CUCTEMAa, HAy4YHbI (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUE, HAOIIO/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIE Y4eOHbIE NEHCTBUS (IMO3HABAaTENbHbIC, KOMMYHUKATUBHbIE,

pEryJsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTU U COLUATIBHOM KOMIIETEHIIMHU O0Yy4aIOIUXCS;
CIOCOOHOCTH oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHbIE yueOHbIE
JNEUCTBYUS B ITI03HABATEIILHON U COLIMATIbLHOU IIPAKTUKE.

MeranpeaMeTHble pe3ysbTaThl OTPaXKarOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATHUBHBIMM U  PEryJsTUBHBIMU
JEUCTBUSIMU.

OBaanenne YHUBEPCAJIbHbIMHU y4eOHbIMH NMO3HABATEIbHBIMHU
AeCTBUAMM:

1) 6a30Bble JJOrMUYecKHe AeiiCTBHS:

CaMOCTOSATENIbHO  (OpMyNIHpOBaTH M aKTyaJlM3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEeAeATh LEJIH JESITEIbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPUU UX
JOCTHYKEHUS, COOTHOCUTB PE3YJIbTAThI IEATEIBHOCTU C ITIOCTABICHHBIMHU LIEISAMU;

UCIIOJIB30BAaTh MPU OCBOCHHMM 3HAHUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHATHI M yCTaHABIMBATh MX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUS JJIs1 OOBSCHEHUS OTAETBHBIX (PAaKTOB U
SIBJICHHH;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIAacCU(PUKAIMK BEIIECTB W
XUMHUYECKUX PEaKIUi;

yCTaHABIMBAaTh MNPUYUHHO-CIECICTBEHHbIE CBSA3M MEXAY H3Yy4YaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYKIEHUSI (MHIYKTHBHBIE, JI€IYKTUBHBIE, 10
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUI
3HaK (CMMBOJI) AJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XUMUYECKON peakinu
— MPU PELICHUM Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSThH
Ha3BaHHbBIE MOJICTbHBIC MPEJACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMHUYECKUX PEaKIIil.

2) 0a3oBbIe HCCJIEI0BATEIbCKHE 1CCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynUpOBATH LIEJIH U 33/1a4d UCCIIEIOBAHMS, UCTIOIH30BATh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS M  TPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOII0/IaTh 3a XOJAOM
MpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POopMyIUpOBaTh
000011IeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUYET O MPOJIETaHHOU padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEIbCKOM M  MPOCKTHOU
NESATeNIbHOCTH, TMPOSBIATh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MTPAKTUYECKUX 3a]1a4, TPUMEHEHHIO Pa3IMNYHBIX METO0B
MTO3HAHMUSL.

3) pabora ¢ nunpopMmanmeii:

OPUCHTHPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHPOpManuu (HAy4dHO-
NoMyJiApHasl JUTEpaTypa XUMHUYECKOTO COJIEpXkKaHUs, CIPaBOYHBIC MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHIOB U (PopM
peCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHUBOPEUYUBOCTH;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIUK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOrO TUIIA;

npuOOpPETaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMalbHYIO  (GOpMYy  MpEACTaBICHUSA
uHopManuu (cxemsl, rpadUKu, AUArPaMMbl, TAOJIULbI, PUCYHKH U APYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJICTBA MPU PA0OTE C XUMUYECKOU
uHpopMaleil: NpUMEHSATh MEXIpeAMETHbIE (PU3NUeCKue M MaTeMaTUYECKUE)
3HaKU U CUMBOJIBI, (POpMyIIibl, aOOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MIPeoOpa3oBbIBATh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HaIrJISIAHOCTH.

OBjajieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYkAae€MOM TEMbI B XOJI€ JUaoTa U/WiIH
JUCKYCCUM,  BBICKa3blBaTh  HWAEH, (OPMYIHUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJIBHO BBITIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUEeH pe3yNbTaTOB IO3HABATEIbHON JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHITIOJHEHUU
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOU PabOThl MO HMCCIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alny yueOHOro MpoekTa u (popMyIupoBaTh BBHIBOJIbI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIENOBAHUU IYTEM COIJIACOBAaHUSA IO3ULIUMU B
X0J1e 00CYyKJIeHHsI 1 0OMEHAa MHEHUSIMU.

OBJajieHNe YHHMBEPCAJbHBIMY PeryJATUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATH U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NeATeNIbHOCTh, ompeAessiss e€ I[eau | 3aJayd, KOHTPOJUPOBAaTh M 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alropuT™M JEHUCTBUHA NpH
BBITIOJIHEHUM Y4Ye€OHBIX UM HCCIENOBATENIbCKUX 3a7ad, BbIOUpaTh Haubolee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUYECKUX PEAKIIUX;

OCYIIECTBJISITH CAMOKOHTPOJIb CBOCH JI€SITEILbHOCTH HAa OCHOBE caMoaHaln3a u
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHSI Kypca «Opranudeckass XUMUA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  TPEJACTABIECHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIHI,



B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JHUYHOCTH, €€ (DyHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl PElIEHUs] MPAKTUYECKUX 3a7a4 U SKOJOTHYECKHU
000CHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO U IPUPOHOM CpeEAE;

BJIAJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATalOIINE TMOHATUS (XUMUYECKUH D3JIEMEHT, aToM, 3JIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTh, AEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBA3b, CTPYKTypHasi gopmyina (pa3BEpHyTas U COKpAILIEHHAs), MOJb, MOJISApPHas
Macca, MOJISIPHBIN 00bEM, YIIIEpOAHBIN CKENeT, (PyHKIIMOHAIbHAS IPYIIa, paauKal,
M30MEpPHsL, U30MEPBI, TOMOJIOTMYECKU I P, TOMOJIOTH, YIJIEBOIOPOAbL, KUCIOPOA U
a30TCOJIEP)KAIIME COCAUHEHMS, MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUM U 3aKOHBI (TEOpPHUS CTPOCHUS
oprannueckux BeuniectB A. M. BytnepoBa, 3aKOH COXpaHEHHS] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)Kallle B OCHOBE IOHUMAHHUS TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SABJICHUM, (PAKTONIOrMYECKUE CBEACHUSI O CBOMCTBaxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIMOJb30BAaHUM BAXKHEMIIMX OPraHMYECKUX BELIECTB B OBITY H
MPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISTH XapaKTEpHblE MPU3HAKU TMOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTMHEHN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMUYECKUX pPEaKIHi,
M3TrOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JIs WJUIKOCTPALIMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpPraHMYEeCKUX BEIIECTB IO HX COCTaBY M CTPOCHHUID K ONPEACIEHHOMY
KJlaccy/rpynne CcoeAuHeHU (yrieBoAOpOJbl, KHUCIOPOJ U a30TCOAepIKallue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCJWHEHHUsI), J1aBaTh UM Ha3BaHHUS IIO
cucremarnueckoit HoMmeHknatype (IUPAC), a Takke NpuBOAUTH TpUBHUATILHBIC
Ha3BaHUS OTMAEJIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, NPOIHICH, aleTUJICH,
ATUJICHTIIUKOJIb, TIUIEPUH, (HeHol, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsA KUCJIOTA, CTEAPUHOBAs KUCJIOTa, TJIIOKO03a,
bpyKTO3a, Kpaxmal, [eJIi0a03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OPraHMYECKUX COCAUHECHUSX (OIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH TMOJOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 11 00bsICHEHNS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;



c(hopMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3HICCKHE
W XAMHUYECKHE CBOWCTBA THUIHWYHBIX MPEJACTABUTENICH Ppa3JIUYHBIX KJIACCOB
OpraHMYeCKUX BEIIEeCTB (METaH, 3TaH, dTWICH, IPOMUJIEH, alleTWIeH, OyTaaueH-1,3,
MeTuiOyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJI, dTUJIICHTIINKOJIb, TJUIEPUH, (HEHOI,
aleTaJIbACTHI, MypaBbUHAS M YKCYCHasl KMCJIOTHI, TJIFOKO3a, KpaxmaJl, IeJIIi0JI03a,
aMHHOYKCYCHAsl KHCJIOTA), WUTIOCTPUPOBATH MEHETHYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIUHd C HCIOJb30BAHUEM
CTPYKTYPHBIX (GOPMYIL;

c(hopMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOUHUKH YTJIEBOJIOPOJTHOTO
ChIpbsl (HE(Thb, MPUPOIHBIN I'a3, Yrodib), CIIOCOOBI UX NEPEPAOOTKHU U MPAKTUUECKOE
MPUMEHEHHE TTPOTYKTOB MEPEPadbOTKH;

c(hOpMHUPOBAHHOCTH YMEHHM TPOBOAUTH BBIUMCICHUS 10 XHMHYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA HIJIM MPOIYKTa
PEeaKIUM MO U3BECTHBIM Macce, 00BEMY, KOJTUUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB
WJIY TIPOYKTOB PEAKIUN);

chopMHUPOBAaHHOCTh, yMEHHMH BIIaJIETh CHUCTEMOW 3HAHM 00 OCHOBHBIX
METOJIaX HayYHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MPU U3YYECHUH BEIIECTB U
XUMHUYECKHX SBJICHUM (HaOMI0ACHNE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHNE),
HCTOJIb30BaTh CHCTEMHBIC XHUMHUUYECKUE 3HAHUS Ui TPUHATHS pPEIICHUM B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MIpaBUiia MOJIb30BAHUS XUMUUYECKOM
MOCy/IoM U JTabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXKe IMpaBuUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MIPU HArPEBAHUHM, MOTYICHUE
ATUJICHA ¥ U3YYEHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIIUU OPraHUYECKUX BEIIECTB,
JieHaTypalsi 0EJIKOB MPU HArpPEeBaHUU, IBETHBIC PEeaKIIUU OCJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalieHud C BeleCTBaMU U
1a00paToOpHBIM  OOOPY/IOBaHUEM, TMPEACTABISATH PE3yJbTaThl XUMUUYECKOTO
JKCTIepUMEHTa B (opMe 3amucyd ypaBHEHUU COOTBETCTBYIOIIMX pEaKkIui u
(bopMyTHUpPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YILTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO
uH(OpMaIMIO, TOIyYaeMyl U3 Pa3HBIX HUCTOYHUKOB (CpeICcTBA MacCOBOM
uHdopmanmu, HTEpHET U APYTUX);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJOAaTh  TpaBUja  AKOJOTHUYECKHU
11eJ1eCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATCIBHOCTH B IEIAX
COXpaHEHHsSI CBOEr0 37I0POBBS U OKpPYXKAIOIIEH MPUPOTHONU Cpelibl, OCO3HABATh



OMAacCHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHMMas cmbica nokazatens [IJIK, moscHsATh Ha mpumepax CrocoObl
YMEHBIICHUS] W MPEJOTBPAIlEHUS] HUX BPEJHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

U1l 00Yy4aroIIMXCsl ¢ OrPAHUYEHHBIMU BO3MOKHOCTSMH 3J0POBbS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHYECKHUX SIBJICHHM;

ULl CIIeNbIX M CHA0OBUIAIIMX OOYyYalOIIUXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCHHYIO cucTeMy o0o3HaueHuit JI. bpaiins mis 3anucu XUMMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOImias M HeopraHuyecKas
XUMUSD OTPAXKAIOT:

c(hopMHUPOBAHHOCTh  NPEACTABICHUM: O XUMHYECKOHW  COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIM XMMHU B TIO3HAHUU SIBJICHUN TPUPOJIBI,
B (OpMHUPOBAaHUM MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (QyHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl peIICHUs MPaKTHUYECKUX 3a/Ja4 M AIKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/JI0POBbIO U IPUPOIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINEe TMOHATHS (XMMHUYECKHM AJIEMEHT, aToM, H30TOI, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIM 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIICHUSA, XUMUYECKasl CBS3b
(KoBaJeHTHAsl, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peiéTka,
TUNBl ~ XUMUYECKUX  PEAKUHH, PACTBOpP, DJIEKTPOJMUTHI,  HEJIECKTPOJIUTHI,
ANEKTPOJIUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW PpPEaKINK, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
AJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanyeckut 3akoH . M. Menneneesa,
3aKOH COXPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUsI U MPEBPAILCHUS YHEPIUU
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJWYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMUUYECKUX SIBJICHUM, (PAKTONOTHYECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacHOM HCTOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY U MIPAKTHUUECKOH JEATETLHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITh XapaKTEpPHbIC MPU3HAKH TOHITHUH,
YCTaHABJIMBAaTh UX B3aWUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS TPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUIT;

c(hOpMUPOBAHHOCTh YMEHUM HCTOJB30BATh XUMUYECKYH) CHUMBOJIUKY ISt
cocTaBieHuss (OpMYJ BEIIECTB U  ypaBHEHUNW  XUMHUYECKHX  PEaKIIHM,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEJIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
M3BECTb, HETAILIEHAsI U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBA3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOHAsI) B COCAUHEHUSIX, THII
KPUCTAJJTMYECKOW PEHIETKM KOHKPETHOTO BeIeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHMYECKUX
COCJIMHCHUIA;

c(hOopMUPOBAHHOCTH yYMEHUM yCTaHaBJIMBATh MPUHAJITIEAKHOCTh
HEOPraHMYECKUX BEUIECTB IO HX COCTaBY K OMNPENEIEHHOMY KJacCy/Trpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETAJIbl, OKCHUJIbI, OCHOBAHMS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOJUYECKOro 3akoHa [l.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucteMbl
xumuyeckux snemeHToB JI. WM. MeHneneeBa, HCHoNb3ysl MOHSATUA «s-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTreTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHMUYECKUX JJIEMEHTOB UM UX COCIAMHEHUU IO MEpUoaaM M
rpynmnam [lepuoguueckont cucteMbl XUMUYECKUX 3eMeHTOB /. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHMUECKON CBSI3M MEX]Yy HEOPraHUYECKUMHU
BEILIECTBAMU C MMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHUYECKUE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY pEarupyrolux BeElIEeCTB, TEIJIOBOMY
ahdekTy peakiuu, U3MEHEHHUIO CTENEHEW OKMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKkIuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh ypPaBHEHUS PEAKIUN pPa3IuYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS pEeaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHS, TIPH KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE
KaueCTBEHHBIN COCTaB pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINUE B BOJAHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIIECTB;



c(OpPMHPOBAHHOCTh YMEHMH pPACKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMi MOCPEJACTBOM COCTABIICHHUS DJIEKTPOHHOTO OanaHca
ATHUX PEaKIUN;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETo Bo3aeiicTBus (mpuniun Jle llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsS CEPHOM KHCIIOThI, aMMHaKa, a
Takke c(OpMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAay4YHBIX MNPUHIUINAX U
HKOJIOTMYECKUX MPOOJIEMaxX XUMUYECKOTO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYUCIEHUS C HUCIOIb30BAHUEM
MOHSTHS «MAacCOBas J0JIs BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLICHH ra30B MPU
XUMUYECKUX pEaKIUsAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce MM O0BEMY OJHOIO M3 YyYaCTBYIOIIMX B PEAKLIHUH
BELIECTB, TEIUIOBOro 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIb30BAHUS XUMUYECKOU
MOCy/IoM U JTabOpaTOpHBIM O00OpPYAOBaHUEM, a TaKXKE IMpaBuUiia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSAMM MO BBIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATH M BBINOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTaln3aTopa,
ONpEJENIEHHEe Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHIUKATOpa, BIUSAHUE PA3JTUYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKOW pEaKIuH,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIUu Ha cyinbdaT-, KapOoHaAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHS, PELIEHUE IKCIEPUMEHTATbHBIX 3a/Jau IO
TeMam «Metamiel»y u «HemeTamibl») B COOTBETCTBUU C MPaBUJIAMHU TEXHUKHU
0e30macHOCTH P OOpalEHUH C BElleCTBaMHU U JaOOpaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOIO JKCIepuMeHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKLUi U pOpMYyTHUpOBaTh BEIBOABI HA OCHOBE 3TUX
pE3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeAcCTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U ApyTrux);

chOopMUPOBAaHHOCTh ~ YMEHHMHM  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY WU TPYIAOBOW JESATENBHOCTH B UEJAX
COXPAaHEHHUSI CBOETO 3JI0POBbsl M OKpYXalolled MPUPOIHON Cpelbl, 0CO3HABATH
OIACHOCTH BO3/ICMCTBUS Ha JKUBBIE OPTaHU3MBbI OMPEIeIEHHBIX BEIIECTB, IOHUMAs



cmbicnt mokazatens IIJIK, moscHsATh Ha mpuMepax cnocoObl YMEHBIICHHUS U
MPEAOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YE€JIOBEKA;

U1l 00YYaroIIMXCsl ¢ OrPAHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

UL CIIENbIX M CHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJIb30BaTh
penbepHO-TOYEHHYIO cUCTeMY 0003HadueHui JI. bpainsa s 3amucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypehI
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHHU
[Ipenmet oprannueckot xumuu. Teopust
1.1 CTPOCHMS OPraHUYECKUX COCUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YriIeBOAOPOIbl — AJTKAHBI 2
29 HenpenenbHble yriaeBoaOpOabl: aJKEHBI, 6 |
AJIKaJMEHBbI, ATTKUHBI
2.3 ApoMaTH4ecKue yrieBo10POIbI 2
54 [IpupoHbIE ICTOUYHUKH YTIIEBOIOPOJIOB U 3 |
uX rnepepadoTKa
Hroro no pazgeny 13
Pasznea 3. Kuciopoacoaepskammue oprannyeckue coeTuHeHust
3.1 Cnuptel. ®eHon 3
39 Anbneruasl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHuble 3¢upbl
33 Yrnesosl 3 1




Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepixkaiiue opranudeckue coeJMHeHUs1

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Hroro no pazgeny 3
Pa3znes 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayaykn. Bosokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3jesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3zpnea 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoandeckuit 3aKoH
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. . Menaeneera
12 Crpoenue BeuiectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1
Hroro no pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertanbt 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEILIECTB
Hroro o pazneny 17
Pazpen 3. XuMus 1 ;KU3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposLIe
Tema ypoka Konrtpoabubie | IlpakTunueckue op
n/n Bcero u3yyeHusi | oOpa3oBarTe/bHbIE
padoTsbI padoThI
pecypcsl
IIpeqMeT opraHndeckoil XUMHH, eé
1 pelt P 1 03.09.2024
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust CTpoeHUST OPTaHUIECKUX
2 coequHeHuil A. M. byrneposa, eé 1 10.09.2024
OCHOBHBIEC MTOJIOKEHUS
[Ipencrasnenue o kiaccuduxanuu
opraHuueckux BemiectB. HomeHnkiatypa
3 P P 1 17.09.2024
(cucremaTuyeckas) U TPUBUAJIBHBIC
HA3BaHMS OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE,
4 . 1 24.09.2024
TOMOJIOTHYECKUN Psifg
Mertan u 3TaH — npocTenIme
5 1 01.10.2024
MPECTABUTENIN aTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 08.102024
OTUJIEH U IPONUJIIEH — MPOCTEHIINe
7 1 15.10.2024
MPECTAaBUTENN ATKEHOB
[Ipaktuueckas paborta Ne 1. «Ilomydyenue
8 P P ooyt 1 1 22.10.2024
STUJIEHA U U3YUYE€HUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metmnOyraauen-1,3. [lonyyenne 1 05.11.2024

CUHTCTUYCCKOTO KaydyKa U pC3UHLbL




AJIKUHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUI PSI.

10 NN 12.11.2024
Anetunes — npocTenmnm
MPEJICTAaBUTENDb AJIKUHOB
Brrurciienus no ypaBHEHHIO XUMHYECKON

11 19.11.2024
peakuuu
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh

12 26.11.2024
apeHOoB
[IpupoiHbIE NCTOYHUKH YIIEBOIOPOJIOB:

13 MIPUPOAHBIN a3 U NOMYTHHIE HEPTSIHBIE 03.12.2024
rasbl, He()Th U MPOJIYKTHI €€ mepepaboTKu
[IpupoiHbIE HCTOYHUKH YIIEBOIOPOIOB:

14 MIPUPOAHBIN a3 U NOMYTHHIE HEPTSIHBIE 10.12.2024
rasbl, He()Th U IPOIYKTHI €€ repepaboTKu
KonTponbHas pabora no paszzaen

15 P P pasAcy 17.12.2024
«YTI1€BOA0OPOIBD)
[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:

16 PeA A P 24.12.2024
METaHOJ U 3TaHoJ. BoopoaHas cBs3b
MHOroaTtoMHbI€ CIUPTHI: ITUIECHIIUKOIb

17 14.01.2025
U TJIMLEPUH
DeHOJI: CTPOEHUE MOJIEKYIIbI,

18 (hbM3HYeCcCKre U XUMUYECKUE CBONCTBA, 21.01.2025
IPUMEHEHUE
Anpaerunpl: GpopmManbaerua u

19 Aerupt: hop AeTiA 28.01.2025
aneraibAerusl. AueToH
OAHOOCHOBHEBIE Tpe/IeNIbHBIE KAPOOHOBBIE

20 g ped P 04.02.2025

KHUCJIOTBI: MYpaBbHUHAA U YKCYCHAsA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

21 Ny 11.02.2025
pacTBOpa YKCYCHOM KHCIIOTBD»
CreapuHOBas ¥ OJICMHOBAsI KMCIIOTHI, KaK

22 MIPEICTAaBUTENH BBICIINX KapOOHOBBIX 18.02.2025
KHCJIOT

7 ['eneTnyeckas cBsI3b yriaeBO0POIOB, 55 02,2025
MPUHAISKANUX K PA3TUIHBIM KJIaccam
Mpbuta Kak COJM BBICIIUX KapOOHOBBIX

24 . 04.03.2025
KHCJIOT, MX MOIOIIEe JICHCTBUE
CrnoxHbIe 3()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapoIn3 CIOKHBIX 11.03.2025
3¢upos

2% Kupsr: runponns, npuMeHEeHHE, 18.03.2025
OuoJsioruuecKasi pojib )KHPOB
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI.

27 Baxxneriue npeicTaBuTeNu: ri0K03a, 01.04.2025
(dbpykTo3a, caxapo3a

)3 Kpaxman u 1iemoino3a Kak mpupoIHbIe 08.04.2025
MOJTUMEPHI
KonTtponbHas paboTa mo pasaeny

29 «Kucnopojacoaepkaiiyue opraHiuecKue 15.04.2025
COCIUHCHUS»

30 AMUHBI: METUJIAaMUH U aHUJIUH 22.04.2025
AMMHOKHUCIIOTHI Kak aM(pOTEPHBIS

31 OPraHU4eCKUe COCAUHEHUS, UX 29.04.2025
OunoJsiornueckoe 3HavueHue. [lenTumpl

9 benku kak npupoaHbie 06.05.2025

BBICOKOMOJICKYJIAPHBIC COCIMHCHUA




OcHOBHbBIE IOHATHS XUMHUH

33 . 1 13.05.2025
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COECTUHECHUM. 1 20.05.2025
[InmacTtmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

Bcero

KonTtpoubHbie
padoThbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XHUMHUYECKUH AIEMEHT. ATOM.
DnexTpoHHas KOHQUTypalus aTOMOB

04.09.2024

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYecKux 3yemenToB /I, W.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

11.09.2024

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHUN
0 TPYIIIIaM | TIepuoaM. 3HaueHHe
MEePUOJUYECKOTO 3aKOHA U CUCTEMBI
xuMu4eckux dnementoB [[.. Meneneesa
B Pa3BUTHHU HAYKH

18.09.2024

CTpOGHI/Ie BEIIECTBA. XMMHUUECKas CBA3b,
eé BUbI, MCXaHHN3MBbI O6pa3OBaHI/I$I
KOBaJCHTHOM CBSI3U. BO,Z[OpOI[HaH CBA3b

25.09.2024

BaneHTHOCTE. QHGKTpOOTpI/IHaTeHbHOCTB.
CreneHb OKHCICHUS. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIAPHOTO
CTpOCHHUA

02.10.2024

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC

09.10.2024




Knaccugukanus u HOMEHKIaTypa
HEOPraHWYECKUX COCTMHEHHUN.
['enernueckas cBs3b HEOPraHUUYECKUX
BEILECTB, Pa3JIUYHBIX KIaCCOB

16.10.2024

Knaccudukanust XuMuueckux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aK0oH COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TIPH
XUMHUYECKUX PEAKITUIX

23.10.2024

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHUE

06.11.2024

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaKLum»

13.11.2024

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[TonsTre o BogopoHoM nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuvecKux u
HEOPraHMYECKUX BEIICCTB

20.11.2024

12

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o0 anekTponuze
pacIiiaBoB U pacTBOPOB COJICH

27.11.2024

13

KoHnTtponsHas pabota no pazaeny
«TeopeTndyeckre OCHOBBI XUMUM»

04.12.2024

14

MeTanibl, X MOJOXKEHUE B
[Iepronnueckoi cucreMe XUMUYECKUX
anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTpOeHUS aToMOB. O01IHe
(u3nuecKkre CBOMCTBA METAIIIOB

11.12.2024




15

CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUI
PsA HAIIPSKEHUI METalIOB

18.12.2024

16

XHUMHAYECKHE CBOMCTBA BaKHEUIIINX
METaJUUIOB (HATPUH, Kalui, KaablUi,
MarHui, aJIOMUHUN) U UX COCTUHEHUN

25.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
CcoeqUHEHNN

15.01.2025

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKejle3a U UX
CcoeqUHEHNN

22.01.2025

19

[IpakTuueckas padorta Ne 2. "Perienue
9KCIEPUMEHTAJIbHBIX 3334 10 TeMe
«Metamis»"

29.01.2025

20

HeMeTaJ'IJ'H)I, HUX ITOJOXKCHUC B
[lepuonueckoit cucTeMe XMMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

05.02.2025

21

®u3nyecKkue CBOMCTBA HEMETAIOB.
AJIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCIIOPOJIa, cepbl, hocdopa U yrieposa)

12.02.2025

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U
UX COCNUHEHNN

19.02.2025

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
WX COEMUHEHNN

26.02.2025

24

XUMHYECKUE CBOMCTBA yriepoa, KpEMHUS
U UX COeIUHECHUHU

05.03.2025

25

[IpumeHeHne BaXXHENIINX HEMETAIUIOB U UX
COEIMHEHU

12.03.2025




26

O0001IcHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10
TeMme «HemeTramne»y. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

19.03.2025

27

[IpakTnueckas padbora Ne 3. «Pemenue
9KCIEPUMEHTAJIbHBIX 3334 10 TeEMeE
"Hemertamnsl"»

02.04.2025

28

Kontponsnas pabota no temam
«Metamael» 1 «HemeTaminsy

09.04.2025

29

HeOpFaHI/I‘{eCKI/Ie " OPraHnuvdcCKuc
KHUCJIOTHI. HeOpFaHI/IquKI/Ie u
OpPraHNn4€CKUC OCHOBAHHA

16.04.2025

30

AmoTepHbIe HEOPraHU4YEeCKHUE U
OpraHMyecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHU4ECKUX
BEILECTB

23.04.2025

31

Ponp xumMuu B o0ecnieueHUN
9KOJIOTUYECKOM, YHEPTeTUUECKON 1
MUIIEBON 0€30TIaCHOCTH, PA3BUTHH
M€ TUIIMHEI

30.04.2025

32

[IpencraneHuss 06 0OIMMX HAYYHBIX
NPUHIUIIAX POMBIIIICHHOTO MOJTYYCHUS
BaXKHEMINX BEIECCTB

07.05.2025

33

YenoBeK B MUPEC BCIICCTB U MAaTCPUAJIOB

14.05.2025

34

XuMus u 3A0POBBEC UCIIOBCKA

21.05.2025

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOAUYECKHE MATEPHAJIbBI J1JISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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