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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeOHEro ooOuero ooOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOM MPOrpaMMbl CPEAHETrO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DegepanbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeameTra «XuMus» B 00Opa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, pealu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTPaAaMMBbI, U
OCHOBHBIX TMONOXKeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OINPEACICHUIO
oOmiei ctparernu oOydeHus, BOCIIMTAHUS M PA3BUTHS OOyUAIOUIUXCA CPEICTBAMU
yuebHoro npeameta «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUentyanpHble nonoxennds @I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH,
COJIEpKaHus, pPe3yibTaTOB OOyueHUs U TpeOOBaHWN K YpPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mieoOpa3oBaTelbHOM OpraHU3alluy, SBSIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBepLIAlONIMM 3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XHMMHMYECKOro O0pa3oBaHUsA. OTU LEHHOCTU KacarTCs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0O M NpUpPOJHON cpene. Peammsyercs xumuueckoe o00pazoBaHuE
oOyuyaroluxcs Ha YpOBHE CpeAHEro oO0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XUMHUS», COJEPKAHME M IOCTPOEHHUE KOTOPOIO OIPEIEICHbl B
nporpaMme MO XHMHUU € YYETOM CHEeUU(PUKH HAYKHM XHMUM, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJLI M B MaTEPHAIbHOW JXKU3HM OOIIECTBA, a TaKkKe C y4ETOM
oOmx 1ened MW TMPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooriero oopazoBanus B Poccuiickoit denepanum.

X¥MHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IMBUIIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUSI 00 OKpY)KAIOIIEeM MHUPE Kak O €JIMHCTBE
OpUpPOAbl U YeJoBeKa, KOTopoe (GopMuUpyeTcss B XMMHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHHUSI.
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TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyAa W KM3HU KaxJaoro uwieHa ooOmectBa. CoBpeMeHHass XHMMHS KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBjieHA Ha peELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUUECKOH, MUIIEBOM, IKOJIOTMYECKOM 0€30I1aCHOCTH U OXPaHbI 3J0POBbSL.

B coorBercTBUM ¢ OOMIMMHU LEASIMH M TNPUHIMIAMH CPEAHETO OOIIEro
oOpa3zoBaHus conepkanue npeamera «Xumusp» (10—-11 knaccsl, 0a30BbI ypOBEHb
U3yUYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJITOTOBKY
oOyyaroluxcs, HEOOXOOUMYI0 MM Il  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKIKYEHUA B JKU3Hb COLUyMa, I[POJOJDKCHUSA
00pa30BaHus B pa3JIMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPECTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeopraHudeckass XHUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HaHUU MO0 HEOPTaHWYECKOW XUMHH (C BKIKOYEHUEM 3HAHHUU U3 OOIIed XUMUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHU BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHun BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTHYECKH
AKTHBHBIX COCAUHEHHMH. B Kypce OpraHM4ecKOod XHMMHUHU IOJYy4arOT Pa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPEICTABICHUS O XUMUYECKOM CBsI3M, KIacCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (AKTOJIOTMUYECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTMYECKUX MO3UIIMM,
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rIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOTO 3akoHa — OT
006001aromei 10 0OBICHSIIOMICH U IPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonojiHsgeTrcs B Kypcax 10 um 11 knaccos
AJIEMEHTAMH COJEpKaHUs, HUMEIOIIMMH KYyJIbTYpOJIOTUYECKUH W TPUKIAJIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBSI3U XUMHH C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pPOJib B IO3HABATEIbHOW U IMPAKTUYECKOM
JESITENIbHOCTA 4YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHHUS K IIPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUN XMMHH, TTOMOTaloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh WH(OpMalUiO U
NPUMEHSTh €€ Il TIOMOJIHCHUS 3HAHUW, pEIICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIBLHBIX UCCIEA0BATENbCKUX 3a/1ad. B 11eoM copepkanue yueOHOTro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYECHHUS]  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 0O0Yy4arOIIMXCSI MHUPOBO33PEHUYECKOM OCHOBBI JIJIsi NMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €JIMHCTBO HEOPraHWYECKOro W
OpraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTb MPUPOJHBIX SBJICHUM NYTEM ODKCIIEpUMEHTA U
pelieHusi TMPOTUBOPEYM MEXKAYy HOBbIMU (akTaMd U TEOPETHUYECKUMHU
NPEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MpooIieM, a
TaK)Ke MpoOJieM COEPEKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS H  COLMAIM3ALUU
0o0yyYaromuxcsi MPUHATHIE MPOrpaMMON MO XUMUM TOAXOJbl K OMNPEACIICHUIO
COJICp’KaHUs W TIOCTPOCHHS TMpeaAMeTa MpeaycMaTpuBaroT (HOpMUpOBaHUE
YHUBEPCAIBHBIX  YYEOHBIX JCHCTBUH, WMEIOmMUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUAOB JIEATEILHOCTU: pEIIEHUsS MpoOJieM, TMOWCKa, aHajau3a |
00paboTku nHpOpMaIUU, HEOOXOIUMBIX JJISi MPUOOPETEHUS ONBbITA MPAKTUIECKON
U HCCIENI0BATENbCKOU ACSATEIbHOCTH, 3aHUMAIOUIEH BaXHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemogaBaHus XWMHH KAaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0Opa3oBaHus, MPU OMPEACICHUN
COJICPKATENIbHOM XapaKTepUCTUKU LeJIed HM3y4YeHHUs NpeAMeTa HaIpaBlICHHEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH YE€JIOBE€KAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKHM 3PEHUs TaKOW MOAXOJ K ONPEACICHUIO LIENEHd HU3y4YEeHUS
peAMETAa SIBJIETCS BIIOJIHE ONPABJAHHBIM.

HEJM U3YUYEHUST YYEBHOTO HPEJAMETA
JOKYMEHT NOANNCAH 3NEKTPOHHOW NMOANUCHIO
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CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCSA:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAJIbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTU JIOCTYITHBIX
000011IeHn MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIIECTB M XHMHYECKUX pEakluid, HEOOXOAUMBIX Ui MPUOOpPETEHUS
YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOITUX MECTO B IPUPO/IC, B MPAKTUYECKON U MOBCETHEBHON KU3HU;

e Ppa3BUTHE YMEHHI U CITIOCOOOB JICSITEIIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHUEM XHMHUYECKOIO0 3KCIEPUMEHTa, COOIIOJCHUEM  IpaBUI
0e30macHOro o0paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atuM, conep:kaTenibHasi XapaKTepUCTUKA LeNed U 3a/1ad U3y4YeHHUsI
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMHU B CUCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpenojaBaHUM XUMUKM B OOJbIIEH  CTENEHU OTHAETCs  MPEeANOYTEHUE
MPaKTUUECKONM KOMIIOHEHTE CcOJiepkKaHusi OOyd4eHHUs, OpPUEHTUPOBAHHON Ha
NOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTe/IbHOW OpraHu3aluu, BIAJCIOIIEro He
Ha0opoM 3HaHUM, a (YHKIMOHAJIBLHONW TPAMOTHOCTHIO, TO €CTh CHoco0amMu u
YMEHHUSAMHU aKTUBHOTO MOJYYECHHUS 3HAHUN U MPUMEHEHHUS UX B PEajbHOM >KU3HU
JUTSL pEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ »TUM npu u3ydyeHHH npeaMeTa «XHUMUS» JTOMUHHPYIOIIEE
3HAYEHHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTanus oO0y4YarIMXcsl K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHWE  WHTEIUICKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECCTBY, CAMOCTOSITEILHOMY MPHUHSATHIO TPAMOTHBIX
pEelIEHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIIUSIX, CB3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarONIMXCsl  KJIFOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE i1 Pa3IUYHbIX BHUJOB
JeSTENHbHOCTU: PEIIeHUs TpoOsieM, MouCcKa, aHanmu3a u o0paboTku mHMOpMAaIUH,
HEOOXOMUMBIX JUISI TPHOOPETEHHS ONBITa JAESITEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C MO3UIUI
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTraHU3M YEJI0BEKA U MPUPOJHYIO CPENY;
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pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBHH C )KH3HEHHBIMU IMOTPEOHOCTSIMU, UCTIOIH30BATh
COBpeMeHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IOMCKAa W aHalu3a Y4eOHOU M
HAYYHO-TIOMYJISIPHON HH(DOpPMAIIMA XMMHYECKOTO COJICPIKAHNS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPHU TUIAHHPOBAHWHM W TPOBEJACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIMOHAaIBLHOTO MPUPOOIOJIE30BAHMUS, TOMOTHEHHS YHEPTETHICCKUX PECYPCOB U
COXPAaHEHHs TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OCpEKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHUN I TNPUHATHS TIPAMOTHBIX PCIICHUN B
CUTYyaIUsX, CBA3aHHBIX C XUMHUCCKUMU SBJICHUSIMHU.

B yuyeObHOM maHe cpenHero oOmiero oOpa3oBaHMsl MpeaMeT «XUMUS»
0a30BOr0 ypOBHS BXOJMT B COCTaB MpeJIMETHOMN 00sacT «EcTecTBeHHO-Hay4YHbIC
PEIMETHD).

MECTO YYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE

OO11ee YrCIIo 9acoB, OTBEAEHHBIX I H3YyUCHUS XHUMHH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3oBaHus, cocTaBisier 68 dacos: B 10 kmacce — 34 gaca (1
yac B Heenmio), B 11 kimacce — 34 gaca (1 gac B Hezienio).
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COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

TeopeTnueckne 0CHOBBI OPraHNY€ECKOH XMMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB U MarepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. ['oMororusi, wu3oMepus. XuMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o Kiaccupukanuu opraHudeckux BemiecTB. HoMmeHnkmarypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEUIIINX MPEICTABUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HAKOMJICHHE C OO0pa3laMd OpPraHMYeCKHX BEIIECTB M MaTephHajiaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPTaHMYECKUX BEIICCTB, HAOIIOJCHUE W
OMUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psia. MeraH u 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B NPUPOJE, MOJIyYeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAl. DTWIEH U MPOIUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJINMEPHU3ALIHH ), TOTYyYEeHUE U PUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 m MmetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIIUA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpOeHUE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUSl U HUMPOBAHUs]), NoOJyYyeHue U npumereHue. TOKCUYHOCTb
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apeHoB. l'eHeTnMyeckas CBsI3b MEXKAY YIJE€BOJAOPOAAMH, IPUHANICKANIUMUA K
Pa3IMYHBIM KJIaCcCaM.

[IpupoaHble MCTOYHUKM YriIeBOAOPOAOB. lIpupoaHbpli ra3 M NOIYTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEeroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaTuTU4YECKuii), mupoiu3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MPEBPAILCHUI:
O3HAKOMJIEHHME C o0OpaslamMu IUlacTMacc, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedpts» u  «VYroap», MOACIUPOBAHME  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIoreHOMPOU3BOIHBIX, MTPOBEJICHUE MPAKTUYECKON PabOThl: MOJyUYEHHUE ITUJICHA
Y U3y4YEHUE €r0 CBOUCTB.

Pacuérnble 3amaumn.

Boluucinenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (maccel, 00BEMAa,
KOJINYE€CTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTA PEAKIIUM MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH ).

Kuciopoacoaepxamue opranu4eckKue CoeAUHECHUA

[IpenenbHple OQHOATOMHBIE CHHUPTHI. METaHOJN M JTAaHOJN: CTPOEHUE,
bu3nyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHE), NpHUMEHEHUEe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAMU CIUPTOB. JIeHCTBHE METAHOIA U ATAHOJIA HA OPTaHU3M YEJIOBEKaA.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOIb W  TJULUEPHUH: CTPOECHHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU

MeTaJJlaM{, KauyeCTBEHHAsl peaKiUsi Ha MHOroaTOMHbIE cHUpThl). JlelicTBue Ha
opraHu3M yenoBeka. [[puMeHenne rauueprHa U 3TUIICHTJIUKOJIA.

®deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemowusvl. DopManpaerui, aUeTANbICTUI: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIUH ), IOJYyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpEJC/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KUCJIOTBHI: CTpOeHHE, PU3NYECKHNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue g Kiacca KUCIOT, peakius dTepuduKaIim), mojaydeHne U MpuMeHEeHue.
CreapuHoBasi M OJICMHOBAsl KHCIJIOTHI KaK MPEICTABUTENIN BBICIIUX KapOOHOBBIX
KUCITOT. MbLTa KaK COJIM BBICIITUX KaPOOHOBBIX KHCIIOT, KX MOIOIIEE JICUCTBHE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.
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VYrneBoapl:  cocraB, KilacCHU(pHUKanus  YrieBoAoB  (MOHO-, JU- H
nosrcaxapubpl). [Jroko3a — mpocTedIuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHUYECKHME CBOMICTBa (B3aUMOJCICTBUE C
ruapokcugom Mmenu(ll), okucieHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIJIIOKO3bl), HAXOXKJEHUE B NPHUPOJE, NPUMEHEHUE,
ouonorunyeckas posib. otocunre3. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemnonosa kak npupojasbie noiaumepsl. CTpoeHne Kpaxmana u
Heunoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsl PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M MX MPEBPAILCHUIA:
npoBe/ieHHe, HaOJ0/IEHHEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCIEHUE ATaHOJa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEUCTBHE TIJIMIIEPUHA C
ruapokcugoM meau(ll)), anpaerunoB (OKMCIeHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3auMopeicTBHE Kpaxmaia ¢ HOAOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCTIOTBHI.

PacuérHnble 3a1ayu.

Boluucnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKILIUN).

A3zoTcoaepxaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OPraHMYECKHE coequHeHus. dusnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buomorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuapl.

benku kak mnpuponHbBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAsl M TPETHYHAas CTPYKTypa OenkoB. XHMHUYECKUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAaKI[MU Ha OEIIKH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX MPEBPALLCHUIA:
HAOJIIO/ICHUE U ONHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEITKOB.

BbicoKkOMOJIEeKY ISIPHBIE COCAUHEHHS

OCHOBHBIE MOHATHS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUHN, CPEIHSAS MOJEKYISIpHAS
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
HOJIUMEPU3ALIHS U TTOJIMKOHICHCAIIHSL.

DKCcrepuMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpallEHUM:
O3HaKOMJIEHHE C 00pa3lamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.
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Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYLIECTBISIETCS Ye€pe3 HCIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U MOHATUH, ABISIOLIUXCS CUCTEMHBIMHU JUISl OTICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SIBJICHNE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KJacCU(PUKAIUs, MePUOAUIYHOCTh, HAOIIOJICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

dusnka: MaTtepus, DSHEPrus, Mmacca, arToM, DJIEKTPOH, MOJIEKYJIa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHu3Me,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OEJKH, YIIEBOAbI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCBhlI.

TexHonmorus: TNHUILEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaTbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XuMudeckui anemMeHT. ATom. Sapo artoma, H30TOMNBL. DJIEKTPOHHAs
000J10uKa. DHEpPreTHYecKrue ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanw, S-, pP-, d-
aneMeHTbl. OCOOCHHOCTH pacIpeieiCHUusT AJIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOANIECKOTO 3aKoHA U [lepmogmyeckoil CuCTeMbI
xumuueckux anemeHToB . YI. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA HW3MEHEHHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMH TMPOCTHIX M CJIOXKHBIX BEIIECTB [0 TPyHIaM M IepruojaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOM CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BogopoaHas cBsi3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MToHbI: KATHOHBI ¥ AHUOHBI.
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BemectBa  MOJEKYIIPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMYECKOU PEIIETKH.

[Ionstne o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUH. HomeHnknatypa
HEOPraHUYECKUX BEIIECTB. | €HeTHYecKas CBA3b HEOPraHWYECKHX BEIIECTB,
NPUHAUIEKAIIMX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peakuusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHMYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHHS YHEPTUH IPU XUMUUECKUX PEAKLIHSIX.

CKopoCTh peakinu, €€ 3aBUCMMOCTh OT pazauyHbIX (pakTtopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSIHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTponauTuyeckas aucconuanus. CuiibHbIE U clla0dblie neKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, II€JI0YHAs.

OKUCIUTENIbHO-BOCCTAHOBUTEIBLHBIC PEAKIINU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPaALCHUI:
nemoHctpauus tabmun «llepuonnueckas cuctema xumudeckux snementos . M.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHHE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIN3aTOPa, OMPEAECIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAIBHOIO HWHJMKATOPA, pEAKIUHM HOHHOIO0 OOMEHA),
MPOBEJCHUE MPAKTUUECKON paboThl «BiusiHue pa3inuHbIX PAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIum».

Pacuérnblie 3amaumn.

Pacuérel 1o ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilosmoxkenne HemetauioB B Ilepuogmueckor  cucteme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMUSI HEMETauIoB (HAa mMpUMeEpe
KHCJI0poJia, cepsl, (hocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaXHEMIIIUX HEMETAJUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHs) W HMX  COCAMHEHUH  (OKCHIIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnE BaXKHENIIINX HEMETAJJIOB U UX COEUHECHUM.
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Mertamnsl. Ilonoxenune meramnoB B [lepuoanueckor cUCTEME XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mme gusnyeckue cBoiicTBa MeTauioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMUYECKUI PSIJI HAIIPSKEHUI METAJIOB.

XHWMHUYECKUE CBOMCTBA BAXKHEHITUX METAJJIOB (HATPHUH, KaJIMi, KaJIbIUH,
Mar"ui, amOMUHUHI, [IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoObl MmonydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAILCHUIN:
U3Yy4YCHHE KOJUIEKIMH «MeTamibl ¥ CIUIaBb», OOpa3loB HEMETAJIOB, pEelICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ]a4, HAOJIOJIEHWEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIAPOKCHIA AITIOMUHHS C PAcTBOpAMU
KHUCJIOT U IIeJI0Ue, KaUueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHrle 3agaun.

Pacuérel maccel BemniecTBa WM 00ObEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILECTB UMEET MTPUMECH.

XuMUS U )KU3Hb

Ponb xumum B oOecrieueHUH HKOJOTHUECKOM, IHEPTeTUUYECKON U MUIIEBOMN
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSTHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTYYEHUS] BAXKHEUIIINX BELIECTB.

UenoBek B MHpE BEHIECTB M MaTEPHUAIOB: BAXKHEHIINE CTPOUTEIIBHBIE
Marepuanbl, KOHCTPYKIHOHHBIE MarTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JUIsl 3JIEKTPOHUKW, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMHUg W 3I0POBbE 4YEIIOBEKA: IPABUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpemnaparoB, MpaBuia 0E30MaCHOTO WCIIOH30BAHUS MPENapaToOB OBITOBOW XHMHH
B [IOBCEJTHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peamuzamusi  MeXmpeaMETHBIX  CBA3€H TpW  WM3yYeHUW OOmEeH W
HEOpranndeckom xumuu B 11 Kjacce oCylIecTBISETCS YEpe3 MCIOJb30BAHHUE KaK
oOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMHU JUJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHauu3, CHHTE3, KIacCUPUKAlUsi, TMEePUOAUIHOCTh, HAOIIOECHNE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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®duznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOIl, paIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEHIECTBA, (DU3NYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, oOpraHusM, SKocucTtema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIIUBO,
PECYPCHI.

TexHonmorus: XxuMuueckasi MPOMBIIUIEHHOCTb, METALTYpPrusi, MPOU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTtoauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKONW TPAKJAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTU HAa OCHOBE
KJTIFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPATUIINNA 0a30BON HAYKU XMMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
L[EJIU U CTPOUTDH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCHUICKOIO T'pa){AaHCKOTro OOLIECTBAa, NMPUHATHIMH B OOIIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIn9HOCTHBIE Ppe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUS 00YYAIONTUMHUCSA CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YB)XCHUS K 3aKOHY U MTPaBOTIOPSAIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUjiaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATEIBHOCTH IIPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU Y4YEOHBIX M TO3HABATEIbHBIX 3aj]ay, BBIIOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHMMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IpOLIECCY TBOpYECTBA B OOJACTH TEOPUM M IMPAKTHYECKOIO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

UHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TMOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJAEHUE M MOCTYNKH CBOMX TOBApPHILEH C
NO3ULUKA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJbTYPBI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHoro oOpasza >KHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOmrofieHus TpaBuiI 0€30IMacHOTO OOpaleHuss ¢ BEIeCTBAMH B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYJOBOM ACATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MpPaBWJ HWHIMBUAYAIBHOIO M  KOJUIEKTHBHOIO
0€3011acHOTr0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJCH;

OCO3HaHMUS MOCJIEICTBUNA M HENPUSITHS BPEAHBIX NPHUBBIYEK (YHNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TPy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BaTEIbCKON
JeSTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW  JAPYIHMX  BHJAX
NESTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PpEIICHUM NPAKTUYECKHUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);
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MHTEpECa K MPAKTUIECKOMY M3YUYEHUIO MPodeccuid pa3auvyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXEHUS K TPYLY, JIIOJSAM TPYAA U pe3yJibTaTaM TPYIOBON JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBanus, Oyaymiedt mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTHYECKUX NpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOJHON U COIIUATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJMMOCTH HCIOJb30BaHUSl JOCTIDKCHUN XUMHUU s
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOIO HENPUATUA JACHUCTBUM, IPUHOCIIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEIOTBPAIIATh UX;

HaJIMYUS PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTbITa NEATEIBHOCTH 3KOJIOTUYECKON HaIPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO NPOTUBOCTOSITH HUJCOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
GbopMHUPOBAaHUN PAITMOHAIHHOTO HAYYHOTO MBINUICHUS, CO3MaHUU IICJIOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
UUBUIM3AlAN: B €€ TYMAaHHUCTUYECKOM HAIPAaBICHHOCTA W BaXXHOW pOJU B
CO37IaHMM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI100ATBHBIX TIPOOIEM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCHEIIHOTO TpyJa W DKOJOTHYECKH KOMQPOPTHOM >KU3HU KaXJOro UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
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MoJIydaeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIOUIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJB30BaTh XHUMHYECKUE 3HAHUS A
penieHus: IpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUSX;

MHTEpEca K MO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTH K  HENPEphIBHOMY OOpa30BaHHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpEca K OCOOCHHOCTAM TpyAa B pazNu4HbIX cpepax mpodeccCuoHanIbHON

JACATCIIBHOCTU.

IIpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHO# Tporpammsl (10 kiracc)

Kon IIpoBepsiemble peAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTeNbHON TPOrpaMMBbl CPETHET0 001Ier0 00pa3oBaHus
pe3ysbTara

1 TeOpeTI/I‘leCKI/IC OCHOBBEI OpFaHI/I‘{eCKOﬁ XUMHNH

11 ChopMUpOBaHHOCTh MPEACTABIEHUH O XUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MHUpPA, POJU XMMUU B TIO3HAHUM SIBJICHUN
OpUpoabl, B (OPMUPOBAHUM MBIIIIEHUS W KYyJIbTYpbl JMYHOCTH, €€
(YHKUIMOHANBHOM  IpaMOTHOCTH,  HEOOXOAMMOM Ui pelIeHus
MPAKTUYECKUX 3a7ady M SKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/I0POBbIO U IPUPOAHOI cpene

1.2 Brnanenne cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATr a0 IINE MOHATUS (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHAs ~ Macca,  MOJISPHBIM  00BbEeM,  YIJIEPOIHBIM  CKeJeT,
b yHKIMOHATbHAS rpymma, paaukan, u3oMepus, H30MEPHI,
TOMOJIOTHYECKUN  psil, TOMOJIOTH, YIJICBOAOPOIbI, KHCIOPOA- W
azoTcojiepKalliue COeAUHEHMs, OWOJIOTMYECKH AaKTHBHBIE BEILEeCTBa
(yrneBombl, XKHUpbI, OENKH), MOHOMEpP, MOIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUS); TEOpUHM M  3aKOHbI  (Teopus
XUMHUYECKOTO0 CTPOCHHSI opraHuyeckux BemectB A.M. bytieposa),
3aKOHOMEpPHOCTH, CHMBOJUYECKHH SI3bIK XHUMHH, (DaKTOIOTHUYECKUe
CBEJCHMSI O CBOICTBaX, COCTaBe, IMOJIYYCHHH U  O€30IMacHOM
HUCIOJIL30BAaHUH BaKHEUIINX HCOPraHN4YCCKHUX N OpraHn4cCKux BCIICCTB B
OBITY U MPAKTUYECKOM NESATEILHOCTH YeIOBeKa

1.3 ChopMupoBaHHOCTh YMEHUI BBIABIISATH XapaKTE€pPHbIC MPU3HAKUA TOHATHIH,
YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOILKE
MOHATHUS TPU  ONUCAHUU COCTaBa, CTPOEHUS M  MpeBpalleHui
OPraHUYECKUX COEIUHEHUN
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1.4 c(OpMUPOBAHHOCTh YMEHUHN HCIOJIB30BAaTh XUMHUECKYIO CUMBOJIMKY JJIS
COCTAaBJIGHUSI ~ MOJIEKYJISAPHBIX M CTPYKTYpPHBIX  (pa3BepHYTOH,
COKpalieHHOW) (QopMyn  OpraHMYeCKHX BEIIECTB W  YpaBHEHUH
XUMHYECKUX PEaKIil, U3roTaBIuBaTh MOJEIM MOJEKYJI OpPraHUYeCKHX
BEUICCTB JUISI WUIKOCTPALlUM HX XUMHUYECKOrO M IPOCTPAHCTBEHHOIO
CTPOECHUS

1.5 CdopmupoBaHHOCTD yMEHUN YCTaHABJIMBATh IIPUHAUIEKHOCTh
M3YYCHHBIX OPTaHWYECKHX BEIIECTB 1O HMX COCTaBy W CTPOCHHUIO K
OIIpEJICIECHHOMY KJlaccy (Tpymie) CoOeAMHEHUH (YrieBo0pO/ibl, KUCIOPO]
U a30TCOJAEpPIKAIME COEIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS),
JlaBaTh UM Ha3BaHUs 1o cucteMatudeckor HomeHknarype (IUPAC)

15 ChopMUPOBAaHHOCTh YMEHHUS OIPEACNISATh BHUABl XMUMHYECKOW CBS3H B
OpPraHUYECKUX COCTMHCHUAX (OMHAPHBIC U KPATHBIC)

1.6 ChopmMupoBaHHOCTb yMEHHSI MPUMEHATH: MOJOXKEHHUS TEOPUU CTPOCHUS
opranuueckux Bemects A.M. BbyriepoBa 11 00bsICHEHUS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT MX COCTABA U CTPOCHMS; 3aKOH COXPAHEHMS MAacCChI
BELIECTB

2 yFJICBOIlOpOI[BI. KPICJ'IOpOI[COIICp)KaH_II/IC )51 a30TCOACPpKAIINC
OpraHM4Y€CKHUE COCAUMHCHUSI. BI)ICOKOMOJICKYJISIDHI)IC COCINHCHUA

2.1 CdopMupoBaHHOCT, YMEHUN MPUBOAWUTH TPUBHAJIbHBIE HA3BaHUSA
OTAENbHBIX OpPraHWYECKUX BELIECTB (ITWJIEH, MPONWIEH, AaleTUJIEH,
ATUJICHIJIMKONb, TIULIEPUH, (eHon, (opMambAeruja, —ameTalbIeru,
MypaBbHHas  KUCJIOTA, YKCyCHas KHCIOTa, OJIEMHOBas  KHUCIIOTA,
CTeapHHOBasl KMCII0TA, III0K03a, PPYKTO3a, Kpaxmall, [eJUII0J103a, TIULHH)

2.2 CdopMHUpOBaHHOCT, YMEHUH  XapaKTepU30BaThb COCTaB, CTPOCHUE,
dusnyuecKkue W XUMHYECKHE CBOIMCTBAa THUIHMYHBIX IMPEICTaBUTENICH
Pa3IUYHBIX KJIACCOB OpPraHWYECKUX BEIIeCTB (MeTaH, 3TaH, OSTHUJIEH,
MpoNuJIeH, aneTwieH, Oyraamen-1,3, wmermwiOyTtaauen-1,3, OeH3odm,
METAHOJ, ATAHON, JTHJIEHTIUKONIb, TIUIEPUH, (EHOI, aleTanbIeTu,
MypaBbMHAsd W YKCYCHas KHCJIOTBHI, TJIOKO3a, Kpaxmal, IeJUT0I03a,
aMHUHOYKCYCHAs KUCJIOTA)

2.3 ChopMUpoBaHHOCTh yYMEHHS WILIIOCTPUPOBATh TI'E€HETUYECKYIO CBS3b
MEXJly TUITMYHBIMH IPEICTABUTENSAMU PA3INYHbIX KJIAaCCOB OPraHUYECKUX
BEUIECTB YPABHEHMSIMH COOTBETCTBYIOUIMX XHUMHUYECKUX pEaKkUHUi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMyI

24 CdopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIICBOJIOPOHOTO ChIphs (He(Th, MPUPOIHBINA Tra3, Yrojib), CIIOCOOBI MX
nepepaboTKu U MPaKTUYECKOe MPUMEHEHHE MTPOYKTOB IepepadoTKu

3 XUMHA U )KU3HE. PacueTsl

3.1 CdopMupoBaHHOCT, YMEHHH BIaJeTh CHUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJaX HAy4YHOTO TO3HAHWS, HCIOJIb3yeMbIX B XUMHUU TPU H3YYCHUU
BEIIECTB M  XUMHYCCKUX  SBJICHWM  (HAOMIOIEeHHWE, HW3MEpeHUe,
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SKCIICPUMCHT, MO)]GJ'II/IpOBaHI/IC), HUCIIOJB30BaTh CUCTEMHBIC XHMHWYCCKUC
SHAHUA OJIA ITPHUHATUA peH.IeHI/Iﬁ B KOHKPCTHBIX JKXH3HCHHBLIX CHUTyallUAX,
CBsA3aHHBIX C BEIICCTBAMHU U UX IIPUMCHCHUCM

3.2

ChopMHpOBaHHOCT, ~ YMEHHI  COONIOJATh  TPAaBHJIA  TOJB30BAHUS
XUMUYECKON TIOCyZIol U J1abopaTOpHBIM 00OpYJIOBaHUEM, a TaKKe
npaBuiia OOpalICHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSMH T10
BBITIOJITHEHU O na60paT0pHHx XUMHUYCCKUX OIIBITOB

3.3

CdopMHpOBaHHOCT, YMEHHH IUIAHUPOBATH M BBITOIHATH XUMHYCCKUN
IKCIIEPUMEHT (TIpEeBpAIlICHUsT OPTaHWYECKUX BEIIECTB IMPH HArpEBaHHH,
MONy4YeHUE JTUJICHA U W3YYCHHE €r0 CBOMCTB, KAU€CTBEHHBIE PEaKIUU
OpPraHn4€CKrUX BCIICCTB, JCHATYypalUd 0eIKOoB IIpru Harp€BaHW, IBCTHLIC
peakiuu OEJTKOB) B COOTBETCTBHHM C MPABWJIAMH TEXHHUKH O€30MaCHOCTH
npu OOpallleHuH C BeEIIeCTBAaMU M Ja0OpaTOPHBIM 000pYIOBAHUEM;
MNpEACTABJIATh PE3YJIbTAThl XUMHUYCCKOI'O SKCIICPUMCECHTA B (bopMe 3aIlinucu
YpaBHEHHI COOTBETCTBYIOUIMX peakiuuil u (HOpMYJIHpPOBATH BHIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB

3.4

CdopMupOBaHHOCT, YMEHUH MPOBOAMWTH BBIUMCICHHS IO XHUMHYECKUM
ypaBHEHUsSM (MaccChl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKIIMU TI0 U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJHOTO U3
MCXOJ/IHBIX BEUIECTB WA MPOAYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTh YMEHHMI KPUTHYECKH aHATU3UPOBATh XHMHYECKYIO
MH(pOpMaIUIO, OTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpPEICTBAa MaccOBOM
uHpopmaruu, cetb HTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTh ~ yMeHHI  coOnoaTh  IpaBHJIa  SKOJIOTHYECKU
11eJ1ec000Pa3HOro MOBEACHUS B OBITY U TPYAOBOW JESTEIBHOCTU B LIENAX
COXpPAHEHUs CBOETO 3J0POBbs M OKPYKAIOIIEW IPUPOTHON Cpensl,
OCO3HABaTh OIACHOCTb BO3JCHCTBHS Ha )KMBBIE OPIaHU3MBbI OIPEIECIICHHBIX
OpPraHUYeCKUX BEIEeCTB, MOHMMAas cMblca mokazarens [IJIK (mpenensHO
JONYCTUMOM  KOHLIEHTPAllUM), IMOSICHATH HA IpUMEpax CIOCOObI
YMEHBILIEHUS U MIPEIOTBPALICHNUS X BPEAHOIO BO3JACUCTBHS HA OpPraHU3M
4eJloBeKa

[IpoBepsiembie anemMeHTHI coaepskanus (10 kimacc)

Kon

ITpoBepsieMblii 3JIEMEHT COAEP KAHUS

TeopeTnyeckre OCHOBBI OPTaHMUYECKOW XUMUU

11

IIpenmer opraHWyYecKOll XMMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYECHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuajoB. Teopus CTPOEHHUS OpPraHUYECKUX
coequHeHnit A.M. bytiepoBa, ee OCHOBHBIE TTOJT0KEHHUS

1.2

CrpykTypHble (QOpPMYJIBI OpPraHMYECKHX BemlecTB. [ omonorus, H30Mepus.
XUMHYECKass CBSI3b B OPraHMYECKUX COCJUHEHUSAX - OJMHApPHBIE M KpaTHbBIC
cBs3u. [IpencraBienue o kiaccuuKanuy OpraHUuYeCKUX BEIIECTB
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1.3 Homenkiatypa opraHu4eckux COEAMHEHMH (cucTeMaTHuecKas) U TpUBHAJIbHBIE
Ha3BAHMS BAKHEHIINX IIPEICTABUTENEH KIACCOB OPTaHUYECKUX BELLIECTB

2 YrneBonopoasl

2.1 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiZl. MeTaH U 3TaH - MpocTenIne
NPEICTABUTEIIN QJIKAHOB: (DM3MYECKHE W XHMHUYECKHE CBOKWCTBA (pEakIuu
3aMelIeHHs U TOPEHUS ), HaX0XICHHUE B IPUPOJIE, MTOTyYSHHE U TPUMEHEHHE

2.2 AJNKEeHBI: COCTaB U CTPOCHHC, TOMOJIOTHYSCKHI pAd. OTHIEH U IMpONWJICH -
HpOCTGfII.HPIC MMPpEACTABUTCIN AJIKCHOB!: (I)I/I3I/I‘-IGCKI/IC U XUMHYECKHE CBOMCTBa
(pCaKIII/II/I THAPpHUPOBAHUA, TaJOICHUPOBAHMUA, THUApaTallik, OKUCICHUA U
HOHI/IMepI/IBaHI/II/I), MOJY4YCHUC U IIPUMCHCHUC

2.3 Anxaguensl: Oytamuen-1,3 u MermnOyraguen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakius monuMmepusanuu). [lonydeHne CHHTETHYECKOro
KaydyKa ¥ pe3UHbI

24 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUN psil. AIETHIICH -
OPOCTEHUINIUN TpeACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (u3nuveckue u
XMMHYECKHE CBOMCTBA (peaklUy T'HpUPOBAHHUS, FAJIOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMSI ), TOJyYEHUE U IPUMEHEHHE

2.5 Apensl. beHzon: cocrtaB, cTpoeHme, (GU3MYECKHME W XHWMHUYECKHE CBOMCTBA
(peakuuu raJoreHupoOBaHUs U HUTPOBAHUS), IOJTydeHUE U TpuMeHeHue. Tomyor:
cocTaB, CTpoeHWe, (QU3NYECKHe ¥ XHMHYECKHE CBOMCTBa  (peakuuu
TaJIOTCHUPOBAHMUS W HHUTPOBAHUS), TOJYYEHHE W TPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHMYeckas CBSI3b MEXIY YIJICBOJAOPOIAMH, MPHHAICKANIMMUA K
Ppas3siIMdHbIM KJIaCCaM

2.6 [IpupoaHble MCTOYHUKM  yriaeBOAOponoB. IlpupomHelii ra3 W IOMYyTHBIE
HedTsabie Ta3el. HedTh u ee mpoucxoxaenune. CrocoObl mepepadoTku HEPTH:
IEperoHKa, KPEKUHI (TepMHUYECKHH, KaTaluTU4yeckuil), nuponu3. I[IpomykTsi
nepepadoTKu HEPTH, UX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B ObITY. KameHHBbIH
yrojib U IPOAYKTHI €ro nepepadoTku

3 Kchopoz[coz[epmamHe OpraHUYCCKUEC COCAUHCHUA

3.1 [IpenenpHble OIHOATOMHBIE CIIUPTHL. METaHOI U 3TaHOJI: CTPOCHHE, (PU3NUYecKue
U XMMHUYECKHME  CBOWCTBA  (peakuMM €  AKTUBHBIMH  METaJUIaMH,
raJIoreHOBOJIOPO/IaMU, TOpEHHUE), NpUMEHEHHe. BomopojaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBHE METAHONA M JTAaHOJA HAa OPraHU3M YEJIOBEKA.
MHoroaroMHble CIIUPTHI. DTUIEHTIUKOIb U TIUIEPHH: CTPOCHHE, (PU3nYecKue u
XMMHYECKHE CBOMCTBAa (B3aUMOJEHCTBHE CO  IIEJNOYHBIMH  METAJUIAMU,
KAQueCTBEHHAsl peakiis Ha MHOTOATOMHbIe cHupThl). JlelicTBME Ha OpraHu3M
yenoBeka. [IpuMeHenye rnuuepruHa U STUICHT JTUKOIIS

3.2 @deHoN:  CTPOEHHE MOJEKYNbl, (U3NYeCKMe U XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue dpenona

3.3 Anpaerunbl U KeToHbl. DopManbIeTr i, aleTalbJAeTH I CTpOeHUE, (PU3NIECKUe 1
XUMHUYECKHAE CBOMCTBA (pEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS, KaYCCTBEHHBIC
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peaxkiun), nojiydeHue u npuMeHeHne

3.4 OnHOOCHOBHBIE Ipe/iebHblE KapOOHOBBIE KHUCIOTBL. MypaBbUHAs M yKCyCHas
KUCIIOTBI: CTpOEHHE, (PU3NYecKue M XMMUYECKHEe CBOMCTBa (CBOicTBa, oOmue
JUId KJlacca KHUCIIOT, peakuus STepUUKaAUHN), NOJyYeHUE M IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasl KMCJIOThl KaK IPEJCTaBUTENH BBICIIUX KapOOHOBBIX
KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe AEHCTBHE

3.5 CrnoxHble 2pUpPHI KaK MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOKHBIX
s¢upo. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonorndeckas posb
JKUPOB

3.6 YrieBonpl: cocTaB, KiaacCcU(UKAIUs yriIeBOAOB (MOHO-, M- M TOJUCAXAPUJIBI).

I'moko3a - mpocTeWHIMii MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
¢u3nyeckue U XMMHUYECKHE CBOWCTBA (B3aMMOJACHCTBUE C THAPOKCHUIOM MeEau
(IT), okucnenne aMMHadYHBIM pacTBOpoM okcuzaa cepedpa (I), BoccraHoBieHuUE,
OpoKeHMEe TIIIOKO3bl), HaXOKIECHUWE B NpPUPOZE, MPUMEHEHHe, Ouoioruyeckas
posb. @orocunTe3. PpyKTO3a Kak M30MEpP IIIIOKO3bl. Kpaxman u uemntoiio3a Kak
npupoAHsle nmonumepsl. CTpoeHHe Kpaxmalla M LeJUTroa03bl. Puznueckue M
XMMHUYECKHE CBOWCTBA Kpaxmaia (THIpoJin3, KaueCTBEHHAs PEaklts ¢ HOA0M)

4 A30Tconep>1<anme OpraHn4C€CKUC COCIMHCHUA

4.1 AMHMHOKHUCIIOTH Kak aM(OTepHble OpraHudeckue coenuHeHus. dusznyeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumepe mmiuHa). bromormyeckoe
3Ha4eHHEe aMUHOKHCIOT. [lenTuapl

4.2 benkn kak mNpUPOAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. IlepBuuHas,
BTOPHYHAsl M TpPETHYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOICTBAa OEIIKOB:
THJIPOJIN3, AEHATYpaLusl, KAUeCTBEHHbIE PEaKLUU Ha OeJIKU

5 BricokoMonekymsipHble COeAMHEHUS

5.1 OCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, CTENEHb MOIMMEPU3alUU, CPEIHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAUHEHUH -
HOJIMMEpU3aLUs U MOJIMKOHIEHCALUs

5.2 :‘)KCHepI/IMeHTaHBHLIC METOAbl HM3Y4YCHHA BCIICCTB HU HUX npeBpameHHﬁ:
O3HaKOMJICHHUEC C 06p33HaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3NHbI

[TpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOCHUSI OCHOBHOU
oOpa3zoBarenpHOM mporpaMmsl (11 kiacc)

Kon [IpoBepsiembIe TpeIMETHBIC PE3YJIbTaThl OCBOCHHUSI OCHOBHOM
IPOBEPSIEMOT0 00pa3oBaTeNbHOM MIPOrpaMMBbl CPETHETO 00ILEro 00pa3oBaHuUs
pe3yibTara
1 TeopeTnuecknue OCHOBBI XUMHUHU
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11 Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIOJArarolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAS
oboiouka aroma, s-, P-, 0d-2JIEKTpOHHBIC OpOWTAIM AaTroOMOB, HOH,
MOJIEKYJIa, BaJIEGHTHOCTh, AJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKas CBSI3b, MOIIb, MOJSIpHasT Macca, MOJSIPHBIM 00beM,
KpUCTAJUIMUECKasi PElIeTKa, TUIbl XUMHUYECKUX PEeaKiuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC, HK30- M OSHIOTEPMHUYECKHE, PEAKIUH HOHHOTO
o0MeHa), pacTBOp, DJIEKTPOIUTHI, HEINEKTPOIUTHI, SIEKTPOIUTUYECKAS
JUCCOLIMAIUs, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOU
peakuuu, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPONIUTHYECKON  aucconuanuu, Ilepuogmueckuit  3axkon  J[.U.
Meneneesa, 3aKOH COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUHU, (DAKTOJIOTHUYECKHUE CBEJCHMS O CBOMCTBAX,
cocTaBe, IMOJYy4YEeHHH U 0OE30MacHOM HCIIOJIb30BAHUM  Ba)KHEHUIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JesITeNbHOCTU
YeJioBeKa

1.2 ChopMupoBaHHOCTh yYMEHUH BBISBIATH XapakTepHBIE MPHU3HAKH W
B3aMMOCBSI3b W3YYCHHBIX IOHATHH, TPUMEHATH COOTBETCTBYIOIIUE
MIOHATUSA IIPU OIMCAHUU CTPOCHUS U CBOWCTB HEOPTaHUYECKUX BEILECTB U
UX [pEeBpallcHUM; BBIABIATH B3aUMOCBSA3b XUMHUYECKHX 3HAaHUHW C
MOHATUSAMU U MPEACTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 Bnanenue OCHOBHBIMM METOAAMH HAayyHOrO IIO3HAHUS BELIECTB U
XUMUYECKUX  sBIIEHUH  (HaOdrofeHWe, W3MEpeHue, OSKCIEPUMEHT,
MOJICTTUPOBAHHUE)

1.4 CdopMHpPOBaHHOCT, yYMEHUW ONpEJENsATh BaJ€HTHOCTh U CTENEHb

OKHCJICHHUS XUMHUYCCKUX 3JICMCHTOB B COCAUMHCHUAX PA3JIMYHOIO COCTABA,
BH]JT XUMHUYECKON  CBS3U (KOBaJIeHTHaSI, HMOHHasi, MCTAJINYCCKasd,
BOI[OpOI[HaSI) B COCINHCHHUAX, THIIL KpHCTaJIHH‘IGCKOﬁ PECHICTKH

KOHKPETHOI' O BEllleCTBa (aromHas, MOJIEKYJIsIpHasi, MOHHas,
MeTaJlInyecKas)
1.5 ChopMupoBaHHOCTh YMEHMI ONpEAEsATh XapakKTep Cpeabl B BOJIHBIX

pacTBOpax HEOPTraHUYECKUX COCTMHEHUI

1.6 CdopMUpOBaHHOCTh YMEHHS KIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIIHH 110
pa3MyYHBIM TpU3HAKaM (YUCITy W COCTaBy pEarupyrolluX BeIIEeCTB,
TerioBoMy J(G(deKTy peakmud, HW3MEHEHHIO CTCTICHEW OKHCIICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTHUIO KaTaau3aTopa)

1.7 CdopMHupOBaHHOCTH YMEHUN COCTABIISITh YPAaBHEHUS PEaKIMil pa3IUUHbIX
TUTIOB, TOJHBIE M COKpAICHHBbIC YPaBHEHHs PEaKIMii MOHHOTO OOMEHa,
YUUTBHIBAS YCIIOBUS, IPU KOTOPBIX TH PEAKIIUU UIYT IO KOHIIA

1.8 ChopMHpPOBAaHHOCTh YMEHHH MPOBOAWUTH PEAKIHUH, TOATBEPKIAOIINE
KAUECTBEHHBI  COCTaB  Pa3jIM4YHbIX  HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIIECTB

1.9 CdopMHpPOBAaHHOCTP YMEHHUM pacKpbIBaTh CYIIHOCTb OKUCIUTEIBHO-
[OKYMEHT MOANMCAH SMIEKTPOHHOI MOAMMChIO
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BOCCTAHOBUTEIHHBIX PEAKIIUN TIOCPEIACTBOM COCTABJICHHS SJIEKTPOHHOTO
OayaHca dTUX PeaKIUi

1.10 ChopmMupoBaHHOCTb ~ yMEHHH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHYECKON peakIfy OT Pa3InYHBIX (PaKTOPOB

1.11 ChopmupoBaHHOCTH ~ yMEHUl  OOBSICHATH  XapakTep  CMEHICHHS
XMMHYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHErO0 BO3JEHCTBUSA
(mpunnun Jle [atensbe)

2 OO61mmas u HeopraHu4ecKasi XuMus

2.1 CdopmupoBaHHOCTE YMEHUHN pacKpbIBaTh cMbICH [leproauueckoro 3akoHa
AWM. MenneneeBa MW J€MOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOUIYIO,
OOBSCHUTENIBHYIO U IPOTHOCTHYECKYIO (DYHKIIMH

2.2 ChopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE
aTOMOB XMMMUECKUX 3JIeMeHTOB 1 - 4 nepuoaos Ilepuoauueckoii cuctemsl
XuMH4YeCcKuX demeHToB JI.M1. MeneneeBa, HCIOIb3ys MOHATHS "s-, P-, d-
JJIEKTPOHHbIE  opOuTanu", '"IHepreruuyeckue ypoBHHU'", OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHMSI CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M MX
COCIMHEHMI 1O mnepuojgamM U rpymnmnam llepuogudeckoil cHCTEMBI
xuMuueckux anemeHTos /.M. Menzeneesa

2.3 ChopmMupoBaHHOCTh YMEHHMM XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HNOATBEPXKAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3M  MEXIY
HEOpraHNYECKUMHU BEILIECTBAMHU c IIOMOIIIBIO ypaBHEHHIA
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIUN

2.4 CdopmupoBaHHOCTD YMEHHH yCTaHaBJINBaTh PUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K ONPEINECIIEHHOMY Kiaccy
(rpynme) coeaMHeHWH (IpOCThle BELIECTBA - METAUIbl U HEMETallbl,
OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHBIE TUIAPOKCHIBI, COJIH)

2.5 CdopmMupoBaHHOCTh YMEHUI HCIOIH30BATH XUMHUECKYIO CUMBOJIHKY IS
COCTaBJICHUS! (OPMYJI BELIECTB U YypPaBHEHHUH XMMHYECKUX pEaKIH,
cucremarnyeckyro HoMmeHkinarypy (IUPAC) u TpuBManbHble Ha3BaHUs
OT/JENbHBIX HEOPraHWYEeCKUX BEIIEeCTB (yrapHbld ras, YIJIEKUCIBIA ras,
aMMHaK, rameHas U3BeCTb, HeraleHas U3BeCTh, IMThEBAs COJA, ITUPUT U

Apyrue)

2.6 ChopmMupoBaHHOCTh YMEHHMH XapaKTepu3oBaTh (ONMHUCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKAATh  CYIIECTBOBAaHME  TEHETHYECKOW  CBSI3M  MEXIY
HEOpraHUYEeCKUMHU BEIIECTBAMHU c MTOMOILBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUAX PEAKITHHA

2.7 CdopMHUpOBaHHOCT, YMEHMH IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUN
HKCIEPUMEHT (pas3jio)KeHHEe MEepOKCHJIa BOAOPOJAa B IMPUCYTCTBUU
KaTaJu3aTopa, ONPEACIECHUE Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAIbHOIO HMHAMKATOpa, BIUSHUE pa3IMYHbIX (AKTOPOB Ha
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CKOpPOCTb ~ XMMMYECKOM  peaklMH, peakuud HOHHOro  OOMEHa,
KayeCTBEHHbIC PEaKLUUU Ha Cyib(ar-, kKapOOHAT- U XJOPHJ-aHUOHBI, HA
KaTUOH aMMOHHsS, pEUIEHHE OHKCIEPUMEHTAJIbHBIX 3aJad II0 TeMaM
"Metamnbl" u "Hemeramisl") B COOTBETCTBMM C MpaBWJIAMU TEXHHUKHU
Oe3omacHOCTH MpU OOpalleHMH ¢ BEIIeCTBAaMM U JIaOOpaTOPHBIM
000pyZ0BaHUEM; TPEACTABIATh PE3yabTaThl XUMUYECKOTO HKCIIEPUMEHTA
B (opMe 3amucu  ypaBHCHHWH  COOTBETCTBYIONIMX  PEAKIHH U
(bopMyJIMpOBaTh BBIBO/IBI HA OCHOBE 3THUX PE3yJIbTaTOB

2.8 ChopMUpPOBAaHHOCT ~ YMEHUH  COONIOAATh  TpaBWUJia  IOJH30BAHUS
XUMHUYECKOM TMOCyoM U J1abopaTOpHBIM O0OpYJOBaHUEM, a TaKXKe
npaBmiIa OOpaIeHus] C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH TIO
BBIMOJTHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

2.9 CdopMHupOBaHHOCT, YMEHHUH XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JCKamue B OCHOBC IMPOMBINIJICHHOTI'O MOJXYYCHUA CepHOﬁ KHCJIOTHI,
aMMHaka, a Takke C(HOPMHUPOBAHHOCTh TMPEACTaBICHUNH 00 OOImmX
HAYYHBIX TPUHIUIIAX M OSKOJIOTHYECKUX MpodJieMax XHMHUYECKOTro

IPOU3BOJCTBA
3 Xumus U Ku3Hb. PacueTsl
3.1 ChopMUpOBaHHOCTD TMPEACTABICHUH O XUMHUYECKOW COCTaBIISIOIICH

€CTECTBEHHOHAYYHO! KapTHHBI MHUpa, POIM XMMHH B IO3HAHUU SIBICHHUN
Opupoabl, B (OPMUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHANBHOM  I'PaMOTHOCTH,  HEOOXOAMMOW Ui pEHICHUs
NPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/10POBBIO U IIPUPOHON Cpejie

3.2 ChopmMupoBaHHOCTh YMEHHMH KPUTHYECKH AHATU3UPOBATh XHMHYECKYIO
uH(pOpMaIUIO, OTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpPEICTBa MacCOBOM
KOMMYHUKaIWH, ceTb HTEpHET 1 npyrue)

3.3 ChopMUpPOBAaHHOCT ~YMEHHH  COOJIOIaTh  MpaBWJIa  KOJOTHYECKU
11eJ1ecO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIBLHOCTH B LIEJSAX
COXPaHEHUs CBOETO 3/10POBbS U OKPYKAOIIEW MPUPOTHON CPEIbI

3.4 Oco3HaBaThb  OMACHOCTb  BO3JEUCTBUSA  HA  JKUBBIE  OPTaHU3MBI
OIIpE/IEIICHHBIX BELECTB, TOHMMast cMbIc nokaszareis 11K, nmoscHaTs Ha
IpUMepax CrocoO0bl YMEHBIIEHUS W TPENOTBpAIEHUS HUX BPETHOrO
BO3JICHCTBHS HA OPTAHU3M YEJIOBEKA

3.5 ChopMUpOBaHHOCTh YMEHUHN MPOBOJIUTH BBIUYMCICHUS C MCIIOJIIB30BAHUEM
MOHATUS "MaccoBasi JI0JIS BEIIecTBa B pacTBope", 0OBEMHBIX OTHOIICHUMN
ra30B MPHU XUMUYECKUX PEAKIIHIX, MACChI BEIIECTBA WM 00bheMa Ta30B 10
W3BECTHOMY KOJHMYECTBY BENIECTBAa, Macce WJIM O0BEMY OIHOTO U3
YUYaCTBYIOIIMX B PEaKIMH BEHIECTB, TEIJIOBOro 3ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEGHHS MAacChl BENICCTB, MPEBpAICHUS U
COXpaHEeHHUS YHEPTUU

[IpoBepsiembie 3nemMenTsI coneprxkanus (11 kmacc)
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Kon [IpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Teopernueckrue OCHOBbI XUMHUH

11 XUMHYECKUH 371eMeHT. AToM. SIapo aToma, W30TOMBI. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKue ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, 0-32JEMEHTHI.
OcoOeHHOCTH pacipeeNieHus JIEKTPOHOB 110 OPOHTAISIM B aTOMax SJIEMEHTOB
NIEPBBIX YETHIPEX MEPHOA0B. DIIEKTPOHHAS KOH(PHUT YA aTOMOB

1.2 ITepronnueckuii 3akoH u [lepuoauyeckas cucrema XuMU4eckux 3emMeHToB [[. 1.
MenpneneeBa. CBsA3b NepUOAMYECKOro 3akoHa H Ilepuoanueckoil cuUCTEMBbI
xuMuyecknux aneMeHToB /.M. MeHaeneeBa ¢ COBpEMEHHON TEOPHEW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHX DJJEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TPYIIaM U TMEepUOJaM.
3HaYeHNE MePUOINISCKOT0 3aKOHA B Pa3BUTHH HAYKH

1.3 Crpoenne BemiecTBa. XWUMHYECKas CBsA3b. Buapl XUMHYECKOW  CBS3H
(xoBasieHTHAsi HEMOJsIpHAs W TOJSpHAs, HWOHHAs, MeTandeckas). HoHsbr:
KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHONW XUMHUYECKON CBSI3U
(0OMeHHBIN U TOHOPHO-aKIENTOpHBIN). Bonopoanas cBs3b

14 BanenTtHocTh. DnexkrpoorpunareabHocTh. CTENeHb OKUCIECHUS

1.5 BemectBa MONEKYISIPHOIO U HEMOJIEKYIISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIBl KPUCTAIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOWCTBA
BEIIECTB OT THUIA KPUCTAUIMUECKOM pemeTku. I[loHsTHE O AMCHEPCHBIX
cucremax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10 BEIIeCTBa B

pacTBoOpe

1.6 Knaccugukanus Heoprannyeckux coeanneHuil. HomeHknaTypa HeopraHu4eckux
BEIIIECTB

1.7 Xumuueckast peakius. Kinaccudukanus XUMHYECKUX peakuuii B

HEOPraHWYECKON M OpPraHWYeCKOW XMMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHHUs U IPEBPALLEHUS IHEPTUU IPU XUMUUYECKUX PEAKLIHAX

1.8 CKOpOCTb peaKIuu, €¢ 3aBUCUMOCTh OT Pa3IN4HBIX (PaKTOPOB

1.9 OOpatumble peakuuu. XuMUYecKoe paBHoBecue. DakTophl, BIHAIOIIME Ha
cOoCTOsIHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llarense

1.10 OnekTponutryeckas auccoruaius. CunbHble M ciaaObie 3iekTpoiauThl. Cpena
BOIHBIX paCTBOp0B BCIICCTB: KHCJIAA, HeﬁTpaﬂbHaH, HICJI0YHAasd. PeaKHI/II/I
WOHHOr0 0OMeHa

1.11 OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKITUN

2 Heopranuueckas Xumust

2.1 Hewmerannsbl. [Tonoxxenne HemeTtayuioB B Ilepuoguueckoil cucteMe XUMHYECKUX
snemeHToB J[.M. MenneneeBa 1 OCOOCHHOCTH CTpOeHHsS aTOMOB. Dusnueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEpPE KUCIOPOAA, CEPBL,

dbocdopa u yrnepona)
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2.2 XWMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpbI, a30Ta,
dbochopa, yriepomsa W KpPEeMHHUA) W HUX  COeAWHEHUH  (OKCHIIOB,
KHACJIOPOJICOMIEPKAIMX ~ KUCIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHnenue
Ba)KHEHUIITNX HEMETAJIJIOB M MX COSAMHCHUM

2.3 Mertamwbl. [lonoxkenne MetaimioB B lleprognyeckoil cucremMe XUMHUYECKUX
anementoB J.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MetayuioB. O0mme gusndeckre cBoiicTBa MeTawioB. CIIaBbl METAJLIOB.
DNEKTPOXUMHUYECKUHN Psi/i HAPSHKEHUN METaIoB

2.4 XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpPHWH, Kamui, KaJIbIIHUH,
MarHuii, aJTIOMHHHHA, IIUHK, XpOM, JKeJIe30, Medb) U HX coequHeHuil. OOue
CIIOCOOBI MOTYYEHUS METAUIOB. [IprMeHeHre MEeTaJJIOB B OBITY M TEXHHUKE

25 I'eHeTnyeckas CBSI3b HEOPraHUYECKHUX BEIICCTB, MPUHAIICKANUX K Pa3THIHBIM
KJaccam

3 XuMu U )KU3Hb

3.1 Ponp xumuu B obOecriedeHHHM HKONOTUYECKOW, JHEPreTUYecKOW M MHUIIEeBON

6630HaCHOCTI/I, pa3BUTHU MCAWUILIUHBI. ITonsatue o HAayY4YHBIX MCTOJAaX IMO3HAHUA
BEIICCTB U XUMHNYCCKUX peaKHI/Ifl

3.2 [IpencraBnenuss 06 OOMMUX HAYYHBIX MPHUHIIUIAX MPOMBIIIIEHHOTO TOMYYCHUS
BaXHEHIINX BemlecTB. UeTOBeK B MUpPE BEUIECTB M MAaTEpUAIOB: BaKHEUIIHE
CTPOHTENbHBIC MaTepPUAIbl, KOHCTPYKIIMOHHBIE MAaTEpPHalbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuaybl IS DJIEKTPOHUKH, HAHOMATEpPHAIbl, OpPraHUYECKUE W
MHUHEpaJIbHBIC Y00pEHUS

3.3 XuMHUs U 3I0pPOBbE YEJIOBEKA: IIpaBUJIa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBwia 0E30MaCHOT0 UCTIOIH30BAHUS TIPEIIapaToB OBITOBOW XUMUHU
B IOBCEIHEBHOU KU3HU

[TpoBepsiemsie Ha EI'D o xumuu TpedoBaHus
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
cpemHero oomero oopa3oBaHUs

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM Pe3yIbTaTaM OCBOCHUS
MPOBEPSIEMOTr0 | OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl CPEIHETO 001Iero 0Opa3oBaHuUs
TpeOoBaHUS
1 Bnanenue cucreMoii XUMUYECKUX 3HAHHUM, KOTOpasi BKIFOYALT:
1.1 OCHOBOIOJNAralolue MOHATUA (XUMHYECKUW DJIEMEHT, aToOM, H30TOIIbI,

9JIEKTPOHHAsE 000JI0YKa aroma, s-, P-, d-3JIEKTPOHHBIC OPOUTAIU aTOMOB,
OCHOBHOE ¥ BO30YKIEHHOE COCTOSHHE aToMa, HOH, MOJEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
cBsi3b (O~ m T-CBA3Sb  gparHple CBSI3M), THOPHIM3AIUS ATOMHBIX
opOHuTanel, KpUCTAUIMUECKas pemieTka, MONb, MOJSpHas Macca,
MOJISIpHBIE  00BbEM, MOJISIpHAs KOHILIEHTPALUs, PpacTBOPbI (MCTHHHBIE,
JCTIEPCHBIE ~ CHUCTEMBI), KPUCTAJUIOTHIPATHI, YIJIEPOAHBIA  CKEJeT,
(GyHKIMOHANBHAS TPYIIa, paauKal, HW30MEpbHI, CTPYKTypHas (opmyra,
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uzomepusi (CTpyKTypHasi, TreomeTpuyeckas (IMC-, TpPaHCU30MEpHSI),
TOMOJIOTMYECKMH  psAJl, TOMOJOI'M, YIJIEBOAOPOIbL, KHCIOPOI- U
a30Tco/epXKallue COCAMHEHHUs, OWMONIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrneBoapl, XHUpbI, O€JIKH), MOHOMEpP, MOIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCAMHEHUS, KPEKUHI, PU(QOPMHUHI, THUIIBI
XUMHUYECKUX peaKkUUid (OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE, JK30- U
SHAOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHAa, 'OMO- M TETEepPOreHHBIE,
oOpaTuMble U HEOOpaTHMBIE), PAcTBOP, JIEKTPOIMUTHI, HEIIEKTPOJIUTH,
AIEKTPOJIUTHYECKAsT JAUCCOLMALMS, CTENEHb OUCCOLMALUU, OKHCIUTEIND,
BOCCTAHOBUTEINb,  AJIEKTPOJIN3, CKOPOCTh  XMMHYECKOH  peaKIuH,
XMMHUYECKOE PaBHOBECHUE)

1.2 TEOPUHU U 3aKOHBI (TEOPHSI XUMUUYECKOI'0 CTPOEHHUSI OPIraHUYECKUX BEILECTB
A M. byrtneposa, TEOpHUs 3JIEKTPOJIUTUYECKON JUCCOLMAallnH,
[Tepuognueckuii 3axkon J[.MI. MeHnneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUH, MHPOBO33PECHUYECKHE
3HAHMsI, JIEKallMe B OCHOBE IOHMMAaHUs NPUYMHHOCTU U CHCTEMHOCTHU
XUMHYECKUX SIBJICHUI, COBpPEMEHHbIE MPEJACTaBICHUS O CTPOECHUU
BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaIMOJIEKYJISIPHOM YPOBHSAX

1.3 MMpCaACTAaBJICHUA (6] MCXaHU3Max XUMHNYCCKHUX peaKHHfI,
TCPMOANHAMUYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX MPOTCKaHUA,
O XMMHNYCCKOM PaBHOBECCUH, JUCIICPCHBIX CUCTEMAX

1.4 (dakToMOruyecKue CBEJEHHSI O CBOWCTBaX, COCTaBe, IOJIYyYEHUH U
0e30mMacHOM  HCHOJb30BAHMM  BAXHEHWIIMX  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B ObITY M MIPAKTUYECKOH 1A TEIILHOCTH YellOBEeKa

1.5 o0mye Hay4yHble NPUHLIMIBI XMMHUYECKOTO IPOM3BOACTBA (HAa IpUMEpE
IPOM3BOJCTBA CEPHOM KHCJIOTHI, aMMHaKa, METaHoja, IepepadoTKu
HeTH)

2 ChopmMupoBaHHOCTb YMEHUI BBISBIIATD:

2.1 XapaKTepHbIE NIPU3HAKU U B3aUMOCBS3b U3YUYEHHBIX MOHSITUH, IPUMEHSTD

COOTBCTCTBYIOIIME TIOHATHA MPH OINHUCAHWMH CTPOCHUA U CBOICTB
HCOPraHU4YCCKUX U OPTaHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2 B3aMMOCBSI3b XMMMUYECKUX 3HAHUU C MOHATHUSAMU M IPEICTABICHUSAMHU
JIPYTUX TIPEAMETOB JUIsi 0OJiee OCO3HAHHOTO MOHUMAHHS U OOBSICHEHUS
CYIIIHOCTH MaTe€pUaAIIbHOrO €AMHCTBA MUpPa

3 CdopMUpPOBaHHOCTH YMEHHS UCTIOJIb30BATh:

3.1 HAaMCHOBAaHUS XHMHYECKHX COCIUHEHHWHM MEXKIYHApOJIHOTO COM03a
TEOPETUUECKON U MPUKIATHON XUMHUH U TPUBHAJIbHbIE HA3BaHUs BEIIECTB,
OTHOCSIINXCA K I/ISYLIGHHI)IM KJ1accaM OpFaHI/I‘IeCKI/IX 158 HeOpFaHI/I‘ICCKI/IX
COCTUHEHUN

3.2 XUMHUYECKYI0 CHMBOJUKY JJsi COCTaBjieHHs (OpMYynT HEOPraHUYECKHX
BEILIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U
CKEJIETHBIX) (hOpPMYJT OPTaHUYECKUX BEIIECTB
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4 ChopMUpOBaHHOCTh YMEHHSI KIACCU(UITMPOBATH:

4.1 HEOPraHWYECKHE BEIECTBA, CAMOCTOSTEIHHO BBIOMpPATh OCHOBAHUSI U
KPUTEPHH ISl KITACCU(PUKAIIMY U3Y4aEMbIX XUMUYECKHX 00hEKTOB

4.2 OpPraHMYECKHE BEIIECTBA, CAMOCTOATENHHO BHIOUPATh OCHOBAaHUSA U
KPUTEPUU IS KJIaCCH(PUKAITNN H3ydaeMBIX XUMUYCCKUX 00BEKTOB

4.3 [0 pa3jIMyYHbIM MpU3HAKaM (YUCILYy M COCTaBy pEearupyrooliux BeEIIECTB,
TerioBoMy 3(G(deKTy peakuuu, HU3MEHEHHUIO CTeleHEeW OKHCIICHUs
3JIEMEHTOB, 0OPATUMOCTH PEaKIUH, YYaCTHIO KaTaln3aTopa)

5) ChopMupoBaHHOCTE YMEHHSI XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUM) M MOHOB XMMHYECKHX
aneMeHToB | - 4 nepuonos Ilepuoauueckoit cucremol .M. Menneneesa u
WX BAJCHTHBIC BO3MOXXHOCTH, MCIIOJB3Ysl MOHSATHS S-, P-, U-3JIEKTPOHHBIC
opOUTaIM, SHEPreTUYECKHE YPOBHU

6 ChopMUPOBAaHHOCTH YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 0O0pa3yeMbIX HMHU COEAMHEHUU IO
[EPUOJAaM U IpyIiam

7 ChopMHpPOBAaHHOCTE YMEHHSI COCTABJIATH YPAaBHEHHS XUMHUYECKUX
peakuii U pacKpbhIBaTh UX CYLIIHOCTb:

7.1 OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA IOCPEACTBOM COCTABIICHUS
3JICKTPOHHOI'O OaJlaHca dTUX PEeaKIuid

7.2 YpaBHEHUSl pEaKUUN pa3IU4YHbIX THIIOB; IIOJHBIE M COKpPALLCHHBIC
YpaBHEHUS peakuil MOHHOIO OOMEHa, YUWThIBasl yCJIOBHS, IPU KOTOPBIX
3TU PEAKLUHU UIYT N0 KOHLIA

7.3 peakuuid TUOPOIN3a, PEaKUUH KOMIUIEKCcooOpa3oBaHUsl (Ha MpHUMeEpe
T'HJIPOKCOKOMITJIEKCOB IMHKA M aJTFOMHHHUSA)

8 ChopMUPOBaHHOCTh YMEHHSI IIOJITBEPKIATh:

8.1 Ha KOHKPETHBIX @pUMEpax XapakTep 3aBUCUMOCTH pEaKLHOHHON
CIIOCOOHOCTH  OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M THIA
KOBAJICHTHOM cBsi3M (O~ m T-CBA3H) p3apMHOro BIUSHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TAKK€ OT OCOOEHHOCTEH peanu3aliy pa3InyHbIX
MEXaHU3MOB IIPOTEKaHUs PEaKLU

8.2 XapakTepHbIE XHWMHMYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMH
AKCIEPUMEHTAMU U 3aIIUCAMHU YPABHEHUN XUMUYECKUX PEaKIUN

9 ChopMHpOBAaHHOCTh YMEHHSI XapaKTEpHU30BaTh COCTaB W BaKHEHIIIHE
CBOWCTBA BEIICCTB, NPUHAIICKAIMUX K OMNpEACICHHBIM KilaccaM |
rpyInaM COSTUHEHUN (TMPOCThIE BEIIECTBA, OKCHUIBI, TUIAPOKCHUIIBI, COJIH;
YIJIEBOAOPO/IBI, TPOCThIC 3(DUPBI, CIHUPTHI, (HEHONBI, aTbICTUbI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIOXHBIE S(UPBI, JKUAPBI, YIIIEBOMIBL, AMHUHBI,
AMUHOKHCIIOTHI, OCJIKH)
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10 ChopMHpOBAaHHOCT YMEHHUS MPOBOAMTH PACUYCTHl 10 XHUMHYCCKUM
dopMyliaM M YpaBHEHUSM XUMHUECKHX pEaKIUHd C HCIOIb30BAHUEM
(bU3HYECKUX BETUYHH:

10.1 Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CITH OJTHO U3
WCXOTHBIX BEIIECTB JIAHO B BHUJE pPacTBOpa C ONPENEICHHOW MacCOBOH
JIOJICH PaCTBOPEHHOTO BEUIECTBA WM JJAHO B M30BITKE (MMEET MIPHUMECH )

10.2 MacCOBOM WM 00bEMHOM JTOJIH, BBIX0JIa IIPOIYKTA PEAKIIUH
10.3 TerIoBoro dddexra peakuuii
10.4 00BEMHBIX OTHOIIEHHI ra30B
10.5 10 HAX OXKJICHHIO0 XMMUYCCKON (hOpMYIIbI BEIISCTBA
11 Brnanenue cucremMoil 3HaHM O METOJaX HAYYHOrO ITO3HAHUS SIBJICHUUN

NpUupoabl, HCIIOJB3YEMbIX B €CCTCCTBCHHBIX HAYKaX W YMCHHC INPHUMCHATDH
9TU 3HAHUA [OpPU ISKCICPUMCHTAJIIBHOM HCCICIOBAHHWU BCHICCTB W JJIA
OOBSICHCHHSI XHUMHYECKHX ﬂBHCHHﬁ, HMCIOOMX MECTO B MPUPOAL,
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCC,I[HCBHOﬁ KHN3HHU

12 ChopMUPOBAaHHOCTh YMEHHUS TNPUMEHATh (MCIOJIB30BaTh) 3HAHHS O
COCTaBe U CBOMCTBaxX BEIIECTB [UIsI JKCIEPUMEHTATbHOH MPOBEPKU
TUIIOTE3 OTHOCHTEIHHO 3aKOHOMEPHOCTEH TIPOTEKAaHUS XUMHUYCCKUX
peaknuuidi W TMPOTHO3UPOBAHMS BO3MOKHOCTEH WX OCYIICCTBICHUS,
CUCTEMHBIE XMMHYECKHUE 3HAHUS Ui OOBSCHEHUS W IPOTHO3UPOBAHUS
SIBIICHUH, WMECIOMINX eCTCCTBCHHOHAYYHYIO TPUPONY; JUIS TPUHSATHS
TPaMOTHBIX PEIICHHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH

13 ChopmMupoBaHHOCTh YMEHMs IUIAHUPOBATH U TPOBOIUTH XHMHYECKUH
HKCHEPUMEHT (IOJIYyYEeHHME M M3YyYEHHE CBOMCTB HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB, KAYECTBEHHBIC pEAKIUU  YIIIEBOAOPOIOB
Pa3MMYHBIX KJIACCOB M KHCIOPOACOJCP)KAIINX OPTaHWYECKUX BEIIECTB,
pelIeHne SKCIePUMEHTAIBHBIX 33J1a4 0 PaCIIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYECKUX BEILIECTB) C COOJIOACHHEM NpaBHJ OE€30MacHOro
oOpamieHHss C BEIIECTBAaMH U JIaDOpaTOpHBIM  00OpYJOBaHHEM;
dbopMynIupoBaTh LETH MCCIEIO0BAHUS; MPEACTABIATh B pa3IMuHON dopme
pe3ynbTaThl  JOKCIEPHUMEHTAa, aHAIU3UPOBaTh W OLUEHUBATh X
JIOCTOBEPHOCTH

14 ChopMHPOBAaHHOCTh YMEHHUS OCYIICCTBJIATH IEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpPMALIMU B pa3IMYHBIX UCTOUHUKAX (Hay4yHast U yuyeOHo-
Hay4JHas JUTepaTypa, CpeCTBAa MacCOBOW MH(pOpMaIuH, ceTh THTepHET 1
JIpyrue), KPUTHYECKH aHAJIM3MPOBATh XHMHUYCCKYIO HH(OpMAIHIO,
nepepabaTbiBaTh €€ U HCIOIB30BaTh B COOTBETCTBUHU C IMOCTaBICHHOU
y4eOHOM 3a/1aueit

15 CdopMHUpOBaHHOCT, ~ YMEHHSI IPOTHO3UPOBATH, AHAJIU3UPOBATH U
OLICHMBATh HMH(POPMAIMIO C TMO3ULIUNA DSKOJOTHYECKON O0e30MacHOCTH
MOCTICACTBUI OBITOBOW M TPOU3BOJACTBEHHOW JESITEIILHOCTA YellOBEKa,
CBSI3aHHOM C mepepaboTKoM BemecTB; CHOPMUPOBAHHOCTh YMEHUM
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OCO3HaBaTh OMACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHU3MBI OMPEACTIEHHBIX
BEIIECTB, TIIOHUMAas CMBICA TOKa3aTels MpeAeNbHOW  OMYCTUMON
KOHIICHTpAIIMU, M TMOSCHATh HA MpPHUMEpax CIOCOOBbl YMEHBIICHUS U
MIPEOTBPAIICHUS X BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M UYEIOBEKa

ITepeueHs 3eMEHTOB cozepkaHusl, mposepsieMblx Ha EI'D no xumun

Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Teopernueckne OCHOBbI XUMUH
11 Crpoenue BemectBa. CoBpeMeHHass MOZEIb CTpPOEHMS aroMa. Pacnpenenenue

OJICKTPOHOB TIIO0 JOHCPIreTUYCCKUM YPOBHIM. Kﬂaccn(bmcaum{ XUMHNYCCKHUX
aseMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUECKUX YPOBHEW aTOMOB (s-, p-, d-
sreMeHTOB). OCHOBHOE W BO30Y)KIEHHOE COCTOSHHSI aTOMOB. OJEKTPOHHAs
KOH(uUrypanus aroma. BajgeHTHBIE 37IEKTPOHbI

1.2 Ilepuonnueckas cucrema xumudeckux onemeHtoB .M. Menneneesa.
Ousnueckuit cmbicn [lepuoanyeckoro 3akona .M. MenneneeBa. [lpuunHbl 1
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB JJIEMEHTOB M HX COCIMHEHUU 110
nepuosaM M rpynnaMm. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOWCTB IIPOCTBIX
BEIIECTB, BOJOPOJHBIX COEMHEHHH, BHICIINX OKCUIOB U TMIPOKCH]IOB

13 BaneHnTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCICHUS

1.4 Buapl xuMudeckoil CBs3M (KOBaJICHTHAs!, MOHHAS, METATHYECKAst, BOJIOPOIHAS)
U MEXaHU3MBI €€ 00pa3oBaHus. MeXMONEKyIsIpHbIe B3auMoielicTBUs. BemecTBa
MOJIEKYJIIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHHS. THIBI KPUCTAIUTHYECKUX
peleToK. 3aBUCUMMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTALUIUYECKON PEIIeTKH

1.5 XuMHYecKass ~ peaKIusl. Knaccudukanuss  XMUMHUECKMX  peakIui B
HEOPraHWYECKOW M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB

1.6 CKOpOCTb pPeaKIuu, €¢ 3aBUCUMOCTD OT Pa3Iu4HbIX (PaKTOPOB
1.7 TermoBbie 2P PEKTH XUMUIESCKUX peakiuii. TepMOXUMUYECKHE YpaBHCHUS
1.8 OOpatumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOINIME Ha

cocTosiHUE XUuMHu4eckoro papHoBecus. [Ipunnun Jle [llarense

1.9 Onekrponutrueckas aucconnanus. CuimpHble M ciiadbie daekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIAsg, HEUTpanbHas, uienodHas. CreneHb
nrcconuanui. Peakiimu moOHHOro ooMeHa

1.10 |T'maponu3 coneid. MonHoe mpownsBeaeHre Bojbl. Bogopoausni mokaszarens (pH)
pacTBopa

1.11 | CnocoObl BeIpakeHUS KOHILIEHTPALIMHA PACTBOPOB: MAaccoOBasi J0JIsl PACTBOPEHHOT O
BEIIIECTBA, MOJISIpHAsE KOHIleHTpamus. HacelllleHHble W HEHACHIICHHbBIC
pacTBOpPBL, pPaCTBOPUMOCTH. Kpucranmoruapatsl

1.12 OKUCIINTEITFHO-BOCCTAaHOBUTEIBLHEIC PCaKIuU. HOBC,I[CHI/IC BCHICCTB B CpCaax C
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pa3HbIM 3HaueHueM pH. Mertozpl a51eKTpoHHOr0 H6anaHca

1.13

DJIEKTPOJIU3 PACTBOPOB U PACIIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUU

2.1

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPIraHNYCCKUX COGﬂHHeHHﬁ. HOMGHKJ’IaTypa HCOPraHU4CCKHUX
BCIICCTB

2.2

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpPUM, Kauui, KaJIbLIHM,
MarHui, ajqrOMAHHHA, ITUHK, XpPOM, KeJe30, MeIb) W UX coeauHeHui. OOmue
CIOCOOBI IMOTYyYEHHUS METAJLIIOB

2.3

XUMHUYECKUE CBOMCTBA BaXXHEUIIMX HEMETAUIOB (TaJIOTCHOB, CEpbl, a30Ta,
dbochopa, yrmepoga W KpeMHUS) H WX COCAWHCHHMHA  (OKCHJIOB,
KHCIIOPOCOIEPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUI)

2.4

I'eneTnueckas CBA3b HCOPraHMYCCKUX BCUICCTB, IPUHAMICIKAIIUX K PA3JIMYHBIM
Ki1acCaM

2.5

Wnentudukaiyst HeOpraHMYECKHX coenuHeHui. KayecTBeHHBIE peakuuu Ha
HEOPraHWYECKHE BEIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJOXEHHUS TEOPUUM XHMMHYECKOTO CTPOEHUS OpraHUYeCKUX
coequHeHnit A.M. byrnepoBa. YTiepoaHbIil CKENEeT OpraHM4eCKONH MOJIEKYIIBI.
KpaTHOCTh XMMHYecKOH cBs3u, O m T-CBA3H  spi- sp2-, sp-ruGpuamsannn
opOHMTaJIe aTOMOB YTiiepo/a. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
cTtpoeHus Monekyil. I'omomnoru. I'oMonornueckuit psaa. Msomepus u u3oMepbl

3.2

[lonsatue o  ¢yHkuuoHanbHOW  rpymnme.  OpueHTanuoHHble  3((EKTHI
3aMeCTUTENen

3.3

[IpencraBnenne o kiaaccuUKaAIMU OpraHWYECKMX BemecTB. HomeHkmarypa
OpPraHUYECKUX COEIUHEHUHN (CUCTeMaThyecKkas) M TpHUBHAIbHbIE Ha3BaHUA
BOKHENIIMX NIPEACTABUTEIIEH KIACCOB OPTAaHUYECKUX BELIECTB

3.4

CB0OOOJHOpaAMKAIBHBI M HMOHHBIM MexaHu3Mbl peakuuu. IloHstue o
Hykineoduie u sanexrpoduite. [Ipasuno Mapkosaukosa. [IpaBuso 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA AJIKAHOB: raJIOT€HUPOBAHUE, JETHUAPUPOBAHUE,
TEPMUYECKOE Pa3lI0KEHHE, KPEKUHI, Hu3oMepu3anus, ropenue. [lomyuenue
ankanoB. lluknoankanel. Croenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM
pa3MepoM 1ukia. Peakiuu npucoeJuHeH s U paiuKaIbHOTO 3aMEIleHUS

3.6

Ankenbl. XMMHYECKHE CBOWCTBA: peaKkIMM MPHUCOETUHEHUs (TaJlor€HUpPOBaHUE,
TUAPUPOBAHUE, TUAPOTajJOreHUPOBAaHUE, TMApaTalus), TOpPEHUs, OKUCIEHUS U
nonumepusauuu. IIpombllluieHHbIE U 1a00OpaTOPHBIE CIOCOOBI MOMyYEHUS
AJIKCHOB

3.7

Anxaguensl. XMMHMUYECKUE CBOMCTBA aJKaJUCHOB: DPEAKUUU IPUCOECIUHEHUS
(rugpupoBaHMe, TalOr€HUPOBAHUE), TOPEHUsT U nonumepusauuu. Ilomyuenue
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AJIKaAUCHOB

3.8 Anxunapl. XMMUYECKUE CBOMCTBA: PEAKIIMU MPUCOSIUHEHHU (TaJoreHupOBaHUE,
TUAPUPOBAHUE, TUIpATAIUs, THIPOraJloreHUPOBaHUE) Kak CIOCO0 MOMydeHUs
IIOJINMEPOB M JAPYTHX IOJE3HBIX NMPOAYKTOB. Peakuuu 3amenienus. ['openue
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHH JJISl CBAPKU U PE3KU
meTaioB. [IpumeHneHue areTuneHa

3.9 Apenpl. XuUMHYECKHE CBOIHCTBa O€H30ia: peakUud  AJIEKTPOPUIBHOTO
3aMeIleHus, TpHCOeIUHEeHNus (TUAPUpPOBAHKE, TaJloreHupoBaHue). Peakuus
ropenus. OCOOEHHOCTH XMMHYECKUX CBOHCTB Tomyosa. [lomydenue OeH3orna.
OcoOeHHOCTH XMMHUYECKHX CBOHCTB cTHpona. Ilomumepusauus crupona.
CriocoObl ONTy4eHUsI U TPUMEHEHUE apOMaTUYECKUX YTIIEBOAOPOI0B

3.10 |Couptel. IlpenenbHble OAHOATOMHBIE CIHPTHL. XWUMHYECKHE CBOMCTBA:
B3aUMOJICIICTBHE €  HAaTpueM Kak CI0COO  YCTaHOBJIEHUS — HAJINYUA
THJIPOKCOTPYMIBI, €  TaJOFEHOBOAOPOJAMH  Kak  CHoco0  MOJIy4YeHHUs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakuus ropenus.
[lonyyenune srTaHONa: peakuuss OpOXKEHHUS TIUIIOKO3bl, TUApaTallds STUIICHA.
OTUJIEHITIMKOMIb U TVIMLEPUH KaK INPEACTABUTENM IPEAEIbHBIX MHOI0aTOMHBIX
CIIUPTOB

3.11 |®enon. Xwmuueckue CBOWCTBAa (eHoNa (pPeakmuu C HATPUEM, THIPOKCHIIOM
Hatpusi, 6pomom). [Tonydyenue penona

3.12 | Anpaerunsl. XMMHUYECKHE CBOMCTBA MPENENBHBIX allbJCTHUIOB: THIPUPOBAHUE;
KayeCTBEHHbIC pPEaKUUMU Ha KapOOHWIbHYIO rpynny (peakuus '"cepeOpsHOro
3epkana, B3aumoneiicteue ¢ runpokcuom meau (II). [omydyenue npeaenbHbIX
aNB/ICTUIOB: OKWCIIEHHE CIUPTOB, THUApATalus aneTwieHa. AIETOH Kak
npeacTaBUTeNh KeTOHOB. OCOOCHHOCTH peakIMi OKUCIICHUS alleTOHa

3.13 |KapOoHoBBIe KHCIOTHL. XHMHUYECKHE CBOMCTBA NPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOMN KHCIOTHI.
[lonyyeHune mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
AJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIIUPTOB, ANBIACTUAOB. BpIcIue IpeneinbHbe U
HemnpeenbHbIe KApOOHOBBIE KUCIOTHI

3.14 |Cnoxubie »ddupbl u xkupbl. CrocoObl TMOTYYEHHS CIOXHBIX 3(HUPOB.
Obpatumocts peaknuu dTepudukanuu. [IpumMeHeHHe CIOXHBIX 3(PUPOB B
NUIIEBOW M Tap(pIOMEpHOW NPOMBINUIEHHOCTH. JKHpBI Kak CIOXHBIE 3(UpHI
TJIMIEPUHA W BBICIIMX KAapOOHOBBIX KHCJIOT. XWMHUYECKHE CBOWCTBA KUPOB:
TUAPUPOBAHUE, OKHUCIEHUE. [Maponu3, WM OMBUICHUE, >KUPOB Kak CIocod
NPOMBIIIIICHHOTO MOJY4CHHUSI coJIell BBLICIINX Kap60HOBLIX KHCJIOT. Mbuté KakK
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT

3.15 | Xumuyeckue CBOWCTBA TJIIOKO3bl: PEAKIMH C YY4aCTHUEM CIHUPTOBBIX |
QNBJIETHTHOW TPYIIl U MOJOYHOKHCTOEe OpoxkeHue. l[IpuMeHeHue TIIOKO3bI, ee
3HAQYEHHE B JKU3HEACITEIILHOCTUA OpraHu3Ma. Jucaxapuapl: caxaposa, MajabTo3a.
BoccranaBnmuBaronmme ¥ HEBOCCTAHABIMBAIOIIME Jucaxapuibl. [ maponus
nucaxapunoB. Ilomucaxapuapl: kpaxmai, rMKOreH. CTpoeHHe MakpOMOJIEKYI
Kpaxmajia, TJIMKOT€Ha U IeJuTiosio3bl. dusmyeckne cBOWCTBa Kpaxmajaa |
IIEeJUTIONIO3bl.  XHMMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIN3, KadeCTBEHHAs
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peakuusi ¢ MOAOM. XHMMHUYECKHE CBOMCTBA IIEJUIIOIO03bI: THAPOIU3, MOIY4YEeHUE
a3¢upoB 1emnono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN 1IENK)

3.16 | AmuHBI. AMUHBI KaK OpraHMYECKHWE OCHOBAHMUS: PEAKIIMH C BOJAOH, KHCIOTaMH,
peakuus TropeHus. AHWIMH KakK IPEICTaBUTENIb APOMATUYECKUX aMHUHOB.
XUMHUECKHE CBOWMCTBAa aHMJIMHA: B3aUMOJEICTBHE C KHCIOTaMH, OpOMHOMN
BOAOM, oOkuciaeHue. IlomydeHue aMUHOB aJIKWIMPOBAaHUEM aMMHUaKa U
BOCCTAHOBJICHHEM HUTPOIPOU3BOAHBIX YTJIEBOIOPOIOB

3.17 | AMHHOKHCIOTHI W OenKd. AMHUHOKUCIOTHI Kak aM(pOTEpHBIE OpraHUYECKUE
coequHeHsi. OCHOBHBIE aMHHOKHCIOTHI, oOpasymomue Oenku. XHUMHYECKUe
CBOICTBa OCJIKOB: THUAPOJIN3, JACHATypalus, KaueCTBEHHBIC (IIBETHBIEC) PEAKIUU
Ha OenKku

3.18 |CtpoeHue u CTpyKTypa TOJUMEPOB. 3aBHCHUMOCTh CBOWCTB TOJIMMEPOB OT
cTpoeHHus: Monekyln. OCHOBHBIE CIOCOOBI TOMYYEHHUS BBICOKOMOJIEKYISIPHBIX
COCI[I/IHGHI/IﬁI p€akiuru MOJIMMEPHU3AINN U IMOJIUMKOHACHCAIIUH. KJ’IaCCI/I(i)I/IKaIII/ISI
BOJIOKOH

3.19 Nnentudukanys opraHMYECKUX COCAMHEHHH. PemeHne sKcnepruMEHTaIbHBIX
3a/7a4 Ha pacrio3HaBaHHWE OPTAaHUYECKHUX BEIIECTB

3.20 |I'enermdeckas CBS3b MEX]y KIACCAMU OPTAHUYECKUX COCTMHECHUN

4 XUMHS U )KU3HD

4.1 XvuMHs B TIOBCETHEBHOW >kM3HHU. [IpaBmia Oe3omacHON pabOTHI C €IKUMH,
TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOH XUMUHU

4.2 XuMus U 310poBbe. XUMHS B MEAULIMHE. XUMUS U CEIBCKOE XO3SMCTBO. XUMUS
B MPOMBIIUICHHOCTH. XUMHUS M SHEPreTHKA: MPUPOAHBIA U MOMYTHRINA HeTIHON
raspl, WX cocTaB ® wucnonb3oBanue. CocraB Heptm U ee mnepepadoTKa
(IpUpOaHBIE UICTOYHHUKH YTIIEBOAOPOIOB)

4.3 XuMHUS U IKOJNOTHsA. XHMHUYECKOE 3arps3HCHHUE OKPYXKAKOIIEH Cpelbl U €ro
nocieactBus. Oxpana ruapocdepbl, MOUYBbI, aTMOCchepbl, Gopsl U (HayHbl OT
XUMHYECKOro 3arpsi3HeHus. [IpobiemMa OTXOMOB W TOOOYHBIX IPOTYKTOB.
AJIbTepHATUBHBIC HCTOYHUKH SHEPTHH

4.4 OO0mue mpencTaBieHUsT O MPOMBIIIJICHHBIX CIOCO0aX MOMYyYeHUS XUMHUYECKHX
BEIIECTB (HA MpUMEpPE MPOM3BOACTBA aMMHaKa, CEPHOM KUCIOTHI). UepHas u
nBetHas  Metawutyprus. CTeKiI0 M CHUJIMKaTHas  MPOMBIIIJIEHHOCTb.
[IpombinieHHass  opranuveckas  xumusa. Cblppe I8 OpraHUYECKOU

IPOMBIIUIEHHOCTH
5 Turbl pacyeTHBIX 33124
5.1 Pacuersr macchl BemiecTBa WM 00beMa Ta30B IO H3BECTHOMY KOJIUYECTBY

BCIICCTBA, MAaCCC UJIN O6’bCMy OJIHOI'O U3 YUACTBYIOIIUX B PCAKIINH BCIICCTB

5.2 Pacuets! TermmoBoro s dexra peakiuu
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5.3 Pacuetbl 00beMHBIX OTHOLIECHHH ra30B MPU XUMHUECKUX PEaKLUIX

5.4 Pacuetsr Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5 Pacuersl MaccoBoil wiaM OOBEMHOW JONM BBIXOAA NPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTO

5.6 Pacuetsr Macchl (00beMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO
U3 BEIIECTB JIaHO B BHJE pAcTBOpa C OINPEIEICHHOW MacCOBOW Joien
pPacTBOPEHHOT 0 BElIeCcTBa

5.7 Pacuersl ¢ wucnonp3oBaHuMeM TOHATHH  "MaccoBas nona", "MojspHas
KOHLIeHTpauus'", "pacTBOPUMOCTB"

5.8 Haxoxnenune wmomnekyasipHOd (GOpMYJIbl OPTaHHMYECKOTO BEIIEeCTBa IO  €ro
IUIOTHOCTH M MAacCOBBIM JIONISIM 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, WU IO
MIPOJYKTaM CrOpaHust
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM (undposrbie)
Ne i/ Kourpoasnsie | IlpakTnyeckue
nporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTshI pecypeh
Pa3nen 1. TeopeTnyeckne 0CHOBbI OPTaHMYECKON XHMHUH
IIpeamer opranudeckon xuMuu. Teopust
1.1 CTPOCHHUS OpTaHUYECKUX COCTUHCHHUH A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YriIeBOAOPOIBI — aJTKaHbI 2
99 HenpenenbHble yrieBogOpObl: aIKEHBI, 6 1
QJIKaJNECHbI, aJTIKUHbI
2.3 ApoMaTn4ecKHe yrieBoaoposl 2
24 IIpuponHble HCTOUHUKH YIIEBOAOPOAOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Pasznea 3. Kuciiopoacoaepskamue oprannyeckue coenHeHus
3.1 Cnuptel. ®enon 3
3.9 Anbaeruabl. KapOoHOBBIE KHCITOTHI. 7 1
' Croxuble dQHUpHI
3.3 VrineBoasl 3 1
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Uroro no pazneny 13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coeInHeHus

4.1 AMUHBL. AMUHOKHCIOTHL. bejku 3

Hroro no pazueny 3

Pa3znes 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazmeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPE[AAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, AupekTop

28.09.26 17:19
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101




11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoasnsie | IlpakTnyeckue
NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crtpoenue aroMoB. [lepnoanueckuii 3aKoH
11 u [lepuonnueckas cucrema XUMHYECKUX 3
anemenToB JI. 1. MenjeneeBa
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XVMHYECKUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Mertabl 6 1
2.2 Hewmeramnbt 9 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3gen 3. XuMus M ;KU3HbL
3.1 XuUMHS ¥ )KU3HD 4
Hroro no pazmeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuvecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcbl
1 IIpeamer opraHn4ecKkou XuMuH, eé 1

BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAUCHUC

Teopust cTpoeHUs] OpraHUYECKIX
2 coenunennit A. M. byrnepoga, eé 1
OCHOBHBIE TTOJIOKEHUS

[Ipencrasienue o Ki1accupuKaIiu
opraHn4eckux BemiecTB. Homenkmarypa

3 (cucremaTHueckas) U TpPUBUAJIbHBIE 1
Ha3BaHMsI OPraHUYECKUX BEILIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUH PAJL

5 MeraH u 3TaH — npocTenimne 1
MPEACTABUTENH AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

7 DTUIIEH U MIPONUIIEH — MPOCTEHIINE 1
MIpPE/ICTaBUTENIN AJIKEHOB

8 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3YyYEHHE €r0 CBONCTBY
Anxanuensl. byraauen-1,3 u

9 metunoyraauen-1,3. [onyuenue 1

CUHTCTHUYCCKOI'O KaydyKa U pC3UHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKUHN psifl. AIICTHICH — 1
MIPOCTEUIINI ITPEACTABUTEIND AJIKMHOB

11 Brruncnenus no ypaBHEHUIO XUMHAYECKON 1
peakuuu

12 ApeHsbl: 6eH301 U TOIY0J. TOKCHYHOCTD 1
apeHOB

13 I'enernyeckas cBsI3b yriaeBOIOPOAOB, 1
MPUHAIISKAIINX K pa3IMYHbIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHbIE 1
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku
[IpuponHble HCTOUHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHbIE 1
ras3pl, He()Th U MPOJIYKTHI €€ nepepadoTKu

16 KonTtponbHas pabora 1o pazaeny 1
«YTII€eBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 1
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

18 MHoOroaroMHble CIUPTHI: STUIEHIIIUKOIb U 1
TJIMLEPUH

19 ®deHom: CTpOoeHUE MOJIEKYJIbl, (PU3NUYECKHe 1
1 XMMHUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anpaeruapl: popmanabAerul 1 1
aneranbaerul. AIeToH

21 OAHOOCHOBHBIE ITpe/iebHbIE KapOOHOBBIE 1
KHCJIOTBI: MypaBbUHAas U YKCyCHasl

22 [Tpaktuyeckas padora Ne 2. «CoiicTBa 1 1
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pacTBoOpa YKCYCHOM KHUCTOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAas KHCJIOThI, KaK
IpeaACTaBUTECIN BBICIINUX Kap6OHOBBIX 1
KHUCJIIOT

24

Mp1a KaK COJIN BBICIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE

25

CrnoxHbIe 2UPHI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 1

3¢upoB

26

XKupsl: runponus, mpuMeHeHue,
Ouosornyeckas poib KUPOB

27

VYrieBosl: cocTaB, KiaccuuKarus.
Bakneiiue npeacTaBuTeNn: II0K03a, 1
bpykTO3a, caxapos3a

28

Kpaxman u 1nesnoio3a Kak IpupoaHbIe
MTOJINMEPBI

29

Kontponbnas pabota no pasueny
«Kucnoponaconepxamuye OpraHu4ecKue 1 1
COEJIMHEHUS

30

AMUHBI: METHJIAMUAH U aHWIHH 1

31

AMUHOKHUCIIOTBI KaK aM(OTEepHBIE
OpPraHUYECKUE COCTUHCHUS, NX 1
ouosornyeckoe 3Hauenue. [lentuant

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33

OCHOBHBIE TTIOHATHS XUMHUHU 1

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34

OCHOBHBIC MCETOJbI CHHTEC3a 1
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI.
[InacTmaccel, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34 2 2
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE

padoThI padoThI pecypebi

XVMMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aToMOB

[Tepuonnueckuii 3akoH u [leprnognueckas
cUCcTeMa XUMHUUYeckux asemMenToB /. U.
MenzeneeBa, UX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U UX COEIUHEHHI 1O
rpyIiaM v nepuojaM. 3HaueHUe
MEPUOINYECKOT0 3aKOHA ¥ CHCTEMBI
xuMuueckux syementoB JI.M. Menieneera B
Pa3BUTUU HAYKU

Crpoenue BemecTBa. XUMUIECKast CBsI3b, €€
4 BH/JIBI; MEXaHU3MbI 00pa30BaHM 1
KOBAQJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTpOCHHUS

IloHsiTHE O IUCNIEPCHBIX CUCTEMAX.
6 HcrrHHBIE M KOJUTOUAHBIE PACTBOPHI. 1

MaccoBas 10114 BelllecTBa B pacTBOpeE
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Knaccudukarus u HoOMEeHKIaTypa
HEOpPraHWYEeCKUX coeNnuHeHni. [ eneTnueckas
CBA3b HeOpFaHI/I'-ICCKI/IX BCUICCTB, paBJ'II/I‘IHLIX
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakluuil B
HEOPraHUYECKOW U OpPraHM4eCKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «BnustHue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakum»

11

DnekTponutuyeckas auccoruanus. [lonstue
0 BoJIopoiHOM Toka3atene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OPTaHUYECKUX U HEOPTAaHMYECKUX BEIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lousiTue 06 sneKTpoIm3e
pacIiaBoB M pacTBOPOB COJEH

13

KontpomnbHas padora 1o pasaeny
<<TeopeTquCKHe OCHOBBI XUMHUN»

14

Mertaiubl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX 3jeMeHToB [[. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe Gu3ndecKre CBONCTBA
METaJIJIOB
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15

CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psiji
HaNpsH>KEHU METAJIOB

16

XHUMHUYEeCKHEe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KT, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
COCJIMHEHUN

18

XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Mertamib»"

20

Hewmeraminl, X 1OJI0KEHUE B
[Teproauueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMETaIOB (Ha puMepe
KHCIJIOpO/Ia, Cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COE€IUHEHUN

23

XUMHYeCcKHe CBOMCTBA a30Ta, hocopa 1 ux
COCIMHEHUI

24

XHUMHUYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXXHEHIIMX HEMETAJUIOB U UX
COEIUHEHUN

1

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110

1
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teMe «Hewmeramnb». Berunuciaenus no
YpaBHEHUSAM XUMHUYECKUX PEeaKLUi U
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
IKCIIEPUMEHTAIBLHBIX 33/1a4 110 TEME
"Hemerananr"»

28

Kontponbhas pabora no remam «MeTasuibi»
u «Hemeramnsl»

29

HCOpFaHI/I‘IeCKI/Ie " OPraHuvdCCKNUEC KUCIOTHI.
HeopraHqucm/Ie 1 OPraHuv4CeCKHUEC OCHOBAHUA

30

AMpoTepHbIe HEOpraHUYECKUE U
OpraHU4eCcKue COeNUHEHU. [ 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB

31

Poinp xuMun B 00eCIeUEeHUH SKOJIOTHYECKOM,
JHEPreTUYECKON U MUIIEBON OE30MacHOCTH,
Pa3BUTUU MEIUIUHBI

32

IIpencraBnenus 00 OOLIMX HAYYHBIX
IPUHLHUIAX TPOMBIIUIEHHOIO IIOIYYEeHUs
BaKHEHUIINX BEIIECTB

33

YenmoBek B MHPEC BEHICCTB U MaTCpHUaIOB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.

AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemienue)

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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