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HOACHUTEJIBHASA 3AITMCKA
PaGouass nporpamma no ydyeOHomy npeamery «XuMusi. bazoBblid ypoBeHb»

mas 10-11 kiaacca cocraBjieHA HA OCHOBAHUM CJEAYIOIIMX HOPMATHUBHO-

NMPABOBbIX JOKYMEHTOB:

1. denepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CpeaHero ooOuiero
o0Opa3oBaHMs, YTBEPKICHHOTO IpHKa3oM MuHucTepcTBa oOpa3oBaHus u Hayku PO ot
17 mast 2012 1. Ne413 (c nocienyromyuMy N3MEHEHUSIMN);

2. @enepanpHOl 00pa3oBaTeNbHONW MPOrpaMMbl  CpeAHEro o0mero oOpa3oBaHus,
0JI00OpeHHON perieHrueM (enepaibHOTO  y4eOHO-METOJUYECKOTO OOBEIMHEHHS TI0
obmemMy obpa3oBanuto, mpoTokon oT 14 ampens 2023 r. Ne 1/23,yTBepknEHHOM
npukazoM Munucrepcrsa rnpocselieHus Poccun ot 18 mas 2023 Ne 371.

3. TlonoxeHHUs O CTPYKType, MOpSAKE pa3paOOTKU M YTBEPXKACHUS pabdOYMX MPOrpaMm
MOY «lIkona Ne 1 um. anmupana A.M.Kanuaunay.

OcHOBY MOAXOJI0B K pa3pabOoTKe HporpaMMbl MO XHMHH, K OIpEAEICHHIO OO0IIeH
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U PA3BUTHUS O0YUaIOUINXCSA CPEICTBAMU yueOHOro MmpeaMera
«Xumusp» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeNied, COAepXaHHs, pe3yJlbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO IOJATOTOBKHU BBIITYCKHHKOB.

Xumudeckoe 00pa3oBaHME, MOJIy4aeMO€  BBITYCKHHKaMH  001Ieo0pa3oBaTenbHON
OpraHu3alM, SBJSETCS HEOTheMJIEMON YacTblo MX 00pa3oBaHHOCTH. OHO  CIIYy)XUT
3aBEpPUIAIONIMM 3TAllOM peaN3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE KIIFOUEBBIX
LIEHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTeMe XHMHYECKOro o00pa3oBaHHsA. OTH LEHHOCTU
KacaloTcs MO3HAHMSI 3aKOHOB HPHUPOJbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOLIEH KyJIbTypbl
YeJIOBEeKa, a TaKKe DSKOJOIMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
IpUPOJHOH cpene. Peanusyercs xuMuyeckoe oOpazoBaHue 00YYaIOMUXCs HA YPOBHE CPEIHETO
ob1iero ob6pa3zoBaHUsl CpEACTBAMH y4yeOHOro mpeamera «XUMHsS», COAepkKaHUE U MOCTPOECHUE
KOTOpPOTO OIpEeNEeieHbl B MpPOrpaMMe I0 XHMHUU C YYETOM CHEUM(PUKHA HAyKU XUMHH, €€
3HA4YeHUs B MMO3HAHUU MPHUPOJIBI U B MaTEpPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C yUETOM OOLIUX
LeJied U MPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOIIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK DJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK HTPaeT 0COOYIO POJIb B COBPEMEHHOM
[MBUIIM3AIMU, B CO3JaHUU HOBOW 0a3bl MaTepHalbHON KynbTyphl. OHa BHOCHUT CBOW BKIQJ B
(dhopMHUpOBaHKE PAIMOHAITHPHOTO HAYYHOTO MBIIIUICHHS, B CO3/IaHUE I[EJIOCTHOTO MPEACTABICHUS
00 OKpy>KarolleM MHUpPe Kak O €IUHCTBE MPUPOABI M YEIIOBEKa, KOTOPOe (GOPMUPYETCS B XUMUHU
Ha OCHOBE NOHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYI'MMH €CTECTBEHHBIMH HayKaMM, XUMHsA cTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KYyJbTYpbl, HEOOXOIMMBIM YCJIOBUEM YCHEIIHOTO TpyAa U
KHU3HHM KakJoro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha pelleHue I00albHbIX MpoOJeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbI 37J0POBBS.

B cootBercTBMM ¢ OOmMMMH HENIMH W TPHHIMIIAMU CpPEIHEro oO0Iero oOpa3oBaHHs
cogepxkanue npeamera « Xumus» (10—11 kiaccsl, 6a30BbIif YpOBEHb N3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OONICKYJBTYPHYIO IMOATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM ISt



BBIPAaOOTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B KM3Hb COIMYMa,
MIPOJIOJKCHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocraBisomuMu  npeaMera «XuMHUsS» SBISIOTCS 0a3oBble Kypchl — «Opranudeckas
xumusi» U «O011as 1 HeopraHueckasi XMUMUsD, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOI HAyKH: CHCTEMa 3HAHUH 10 HEOPTaHMYECKOW XUMHHU (C BKITFOUEHHEM
3HaHUN K3 OOIIEeH XUMHH) M OpraHnyeckord Xxumuu. @opMUpOBaHUE JAHHOW CHCTEMbl 3HAHUUN
OpU HM3YYCHHH TpeaMeTa OOECIeYHBAEeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHIA, 3aKOHOB ¥ TEOPUN XHUMHH.

CrpykTypa coaepxanus KypcoB — «Opranndeckas xumusi» u «O01as 1 HeopraHu4eckast
XUMUsD» chOpMUpOBaHA B MIPOrpamMMe MO0 XMMHU Ha OCHOBE CHCTEMHOIO MOJX0/a K W3YYEHHUIO
y4eOHOro Marepuajia M OOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OINpeAENEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BeLIECTBa
paccMaTpuBalOTCsl Ha YPOBHE KJIACCMYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX COCIUHEHUM, a
TAaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHHUU BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BEIECTBaX AAlOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB JO
CIIO)KHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pa3ButHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero o0pa3oBaHusl MepBOHAuYaTIbHBIC
MPEJCTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHsSI B NpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS PacCMaTpPHBACTCSI
M3YYEHHBIH Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETUYECKUH MaTepuan Hu
q)aKTOJIOI‘I/I‘IeCKI/IC CBCACHHS O BCIICCTBAX U XUMHYECKOHN pCaKkuru. TaK, B 4YaCTHOCTH, B KypcC€
«O01mas ¥ HeopraHuyeckas XMMHUs» O00y4aroIIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEePUOJNYECKOr0 3aKOHAa C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKUX MO3UIHiA,
riy0xke MOHATh MCTOPUYECKOEe HM3MEHEeHUe (YHKIMHA 3TOro 3akoHa — OT obOolmaromen 10
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWI O BaXXHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMHUUYECKUX PEAKLHUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 w11 kiaccoB nayieMEHTaMU  COJEp)KaHHUS, HMMEIONUMU
KyJIbTYPOJOTHYECKHI M TPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XHMHUU C JPYTHMH HayKaMH, DPacKpbIBaIOT €€ poJib B IIO3HABATEJIBbHOM H
MPAKTUYECKON JEATEILHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBRKEHUS K IPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPHUIOKEHUM XHUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh WH(POPMAIIUIO U MPUMEHSTH €€ NJIsl TIOTIOJHEHUsI 3HAHUN, pelieHus
HMHTEJUIEKTYalIbHbIX U JKCIIEPUMEHTAJIBHBIX MCCIEI0BATEIbCKUX 3a7ad. B 1enoM coaepxkaHue
y4eOHOTO0 TIpeIMeTa « XUMHS TaHHOTO YPOBHSI M3YUYEHHUs OPUEHTUPOBAHO HAa (OPMHUPOBAHUE Y
00ydaromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TIOHUMaHUSI (PMIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTaHWYECKOr0 MHUpA, OOYCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTb IIPUPOIHBIX SABIECHUN IIYTEM DKCIIEPUMEHTA
M pEIIeHUS TPOTUBOPEYHI MEXIy HOBBIMH (haKTaMHU M TEOPETUUYECKHUMH TPEAIOCHIIKAMH,
OCO3HaHWE POJIM XUMHUH B PEHICHUH JKOJIOTUYECKUX MpoOIeM, a Takke mpolieM cOepekeHHUs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B 1muame pemeHus 3amad BOCHMTAHUS, pa3BUTUS M COLHUAIM3AIMH  00YyYaroImIUXCs
IPUHATBIE NPOTPaMMON IO XUMHUHU TOAXOABI K ONPEACICHUIO CONEP)KAaHUSA W IOCTPOCHUS
npeaMera IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHI, MMEIOIIUX
0a30Bo€ 3HaUCHME Ul Pa3IMYHBIX BUJOB JI€ATEILHOCTH: PEIIEHUs Ipo0seM, IOUCKa, aHATIN3a 1



0o0paboTku wuH(pOpMAIMK, HEOOXOMUMBIX JIsi TPUHOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCIIeIOBATEILCKOM IEITeTbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IO3HAHUU XUMUHU.

B nmpaxTuke npenojaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero oOmiero o0pa3oBaHUsl, TMPU  OMpPENEICHUH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJel H3y4deHMs IpeAMETa HalpaBiICHUEM IEPBOCTENEHHOW 3HAYMMOCTHU
TPaAULIMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HayKd Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATEIbHOCTH YEJIOBEKa M KaK OJIHOIo u3
KOMIIOHEHTOB MHPOBOU KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKoW TMOAXOd K
OIIpEIEIICHUIO LEJIEN N3YUEHNUs IIPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOW TOYKE 3PCHUS TIABHBIMH IICJIIMUA HM3Y4YCHHS MpeaMera «XUMHsS) Ha
6a3oBoM ypoBHe (10 —11 ki1.) ABISFOTCS:

(dbopMUpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTABISIONIEH €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpA, B OCHOBE KOTOPOH JI€XKAT KIHOYEBBIC MOHATHUS, (PyHIaMEHTaJIbHbIE
3aKOHBI M TEOPUM XHUMHH, OCBOCHHME $S3bIKA HAyKH, YCBOGHHE M TOHHUMAaHUE CYIIHOCTHU
JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIIEHHE C HUCTOpHEH HX
pa3BUTHUA U CTAHOBJICHHS,

dbopMHupOoBaHHE W PpA3BUTHE TMPEACTABICHUI O HAYYHBIX METOJaX II03HAHHWS BEUIECTB U
XUMHUYECKUX peaKlui, HeOOXOIUMBIX IJIsl MPUOOPETEHUsS YMEHUN OPHUEHTHUPOBATHCA B MHpPE
BEIIECTB W XHWMHUUYECKUX SIBIICHUM, HWMEIOIIUX MECTO B TMPHUPOJE, B TMPAKTHYECKON U
MTOBCEIHEBHOM JKU3HH,

pa3BUTHE YMEHHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIONEHHEM U OOBSICHEHHEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaIeHHsI C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxatenbHas XapakTEpUCTHKA LieJIeld W 3aad U3y4YeHUs MpeaMeTa B
nmporpamMme 1o XuMruu YTO4YHCHA U CKOPPCKTUPOBAaHA B COOTBECTCTBHUU C HOBBIMU IIPUOPUTECTAMHA
B cHcTeMe cpefHero oobmiero obOpazoBanus. CeroaHss B MpeENoJaBaHWM XHWMHUU B OOJbIIEH
CTCIICHHU OTI[aéTCH IpEaAIIOuYTCHUC HpaKTquCKOﬁ KOMIIOHCHTC COJACPIKaHUA 06y‘~IeHI/I$[,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKA OO0IIe0Opa3oBaTeNbHON  OpraHU3aluy,
BJIQJICIONIET0 HE HAOOPOM 3HAHUMU, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOIO MOJYYEHHUs 3HAHUW U MPUMEHEHHS UX B PEATbHOMN >KM3HU ISl PELICHUS
MPaKTUYECKHUX 3a]1ay.

B cBa3m ¢ atuMm npu MH3Y4YCHUU MPpCAMETa «XUMUSD) AOMUHHUPYIOIICC 3HAUCHUC
HpI/IO6peTaIOT TaKuUC OCJIM U 3aJa4u, KaK:

ajganranus 06yqa}omnxcsf K YCIIOBUAM JUHAMHWYHO Ppa3BUBAOUICTOCA MHpa,
(bOpMI/IpOBaHI/Ie HUHTCIUICKTYAJIbHO paSBI/ITOf/'I JJUYHOCTH, TOTOBOM K CaM006p8.30BaHI/IIO,
COTPYAHUYECTBY, CaMOCTOATCIbHOMY MIIPUHATHIO TPaMOTHBIX peHIeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEHICCTBAMU U UX IIPUMCHCHHUCM

¢dopmupoBaHHe y OOYYaAIOIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLUIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3IMYHBIX BUJIOB JEATEIHLHOCTH: PEIICHHUS TPoOIeM,
MIOUCKA, aHalnW3a MU 00paboTKM HWHGPOpPMALUMU, HEOOXOTUMBIX JJIS HPUOOPETEHUS OIbITA
JESTeThbHOCTH, KOTOpasi 3aHMMaeT BaKHOE MECTO B TIO3HAHUHM XMMHH, a TaKXKe JJIS OIEHKH C
MO3UIIMK HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMUSHUS BEIIECTB U XUMHUYECKUX MPOLIECCOB
Ha OPTraHU3M YeJIOBEKa U IPUPOTHYIO CPEY;

Pa3BUTHUC MO3HABATCIIbHBIX MHTCPCCOB, HHTCIICKTYAJIbHBIX U TBOPUYCCKUX CHOCOGHOCTeﬁ
00ydJarommxcsi: CIOCOOHOCTH CaMOCTOSATENIBHO NPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHH B



COOTBETCTBHUHM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a Y4eOHOH M Hay4HO-TIOMYJIIPHON HH(POPMALIUU XUMUYECKOTO
COJlEp KaAHU;

(dbopMUpOBaHHE U Pa3BUTHE Yy O0YUYaAIOLIUXCS aCCOLMATUBHOTO M JOTHYECKOTrO MBIILICHUS,
HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyyaroummxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOW HANpaBICHHOCTH
XUMUM, ©€ BAXHOW pOJIM B  PEUICHWH IIOOAIbHBIX  MPOOJIEM  paIOHAIBHOTO
MIPUPOAONOIB30BaHNUS, IOMOJIHEHUS SHEPreTUYECKHX PECYpPCOB M COXPaHEHUs MPUPOJAHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOIUMOCTH OCpPEKHOTO OTHOWICHHS K TPUPOAE MU CBOEMY
3JI0pPOBBIO, @ TAKXKE MPUOOPETEHHsI OIbITa UCIIOJIB30BAHUS MOTYUYCHHBIX 3HAHUM JUJISl PUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIUAX, CBI3AHHBIX C XUMUUECKUMU SIBIICHUSMU.

B yueGHOM mnane cpennero oOmiero oOpa3zoBaHHs MpeaAMET «XHUMHUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB NMpeaMeTHOM 001acTi « EcTecTBeHHO-HAayYHbIE TPEAMETHI».

1.COAEP) KAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPTAHUYECKOH XUMHUHI

IIpenmer opraHmdeckod XuUMUHU: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HAYCHHE
B NOJIyYE€HUHU HOBBIX BEILECTB U MaTepHUaoB. Teopusi CTPOCHMsI OPraHUYECKUX COCIUHEHHUH A.
M. BytnepoBa, €€ ocHOBHbIe NoJOXkeHUA. CTpyKTypHbIE (OPMYJIbl OPraHUYECKHUX BEILECTB.
I'omonorus, uzomepus. XuUMHUYECKas CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBienue o KiIacCU(pUKAMU OpraHUYECKUX BellecTB. HoMeHK1aTypa opraHuueckux
coelMHEHUIl (cucremMaThyeckas) M TpPUBUAIbHBIE HAa3BaHMS BAKHEHIIMX MpeICTaBUTENEH
KJIaCCOB OPraHMUYECKUX BEIIECTB.

SKCHGDI/IMGHTHJIBHBIG METOJAbI M3YYCHHUA BCIICCTB M HUX HDGBDaHleHHfII O3HAaKOMJICHHEC C
o6pa3uaMH OpTraHU4YCCKUX BCHICCTB U MATCpUAIaMHU HAa UX OCHOBC, MOACIUPOBAHUC MOJICKYII
OpPraHNM4€CKUX  BECIICCTB, Ha6mo)1eH1/1e n OnuCaHue AOCMOHCTpPAMOHHBIX OIIBITOB IIO
MPEBPAlICHUIO OPraHUYCCKUX BCIICCTB IIPHU HAIr'pCBaHUHA (HHaBJICHI/IC, 06yrHI/IBaHI/IC n FOpCHI/Ie).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psA. MeTraH M 3TaH — MpoCTerme
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHUMHYECKHE CBOMCTBa (peakuuu 3aMelleHus |
TOpPEeHMsI), HaX0Xk/IeHHUE B IPUPO/JIe, MOTYUYEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN psAl. DTUIEH U MPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHHUS,
raJJOr€HUPOBAHUS, TUAPATAllUH, OKHCICHHS U TIOJIMMEpU3allin ), OJyYeHHE U IPUMEHEHHE.



Ankanuensl: OytanueH-1,3 m MetunOyTamueH-1,3: CTpoeHHE, BaXKHEUIINE XUMHUUYECKHE
cBOMcTBa (peakius noiauMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pE3UHBI.

AJNKHHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHUH psiaA. ALETHIEH —
IPOCTEHIINH MpeICTaBUTENb AIKHMHOB: COCTaB, CTPOEHUE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA
(peakuuy ruIpupOBaHUs, raJlOreHUPOBaHUS, TUAPATALIMH, TOPEHHS ), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpocHHe, (DU3UYECKHE M XUMHUYECKHE CBOWCTBA (pEeaKIuu
raJIOTeHUPOBAHUS W HUTPOBAHM), TOJyYE€HUE U TpUMEHEHue. Tonyon. cocmas, cmpoenue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2aio2eHUposanus U HUmpo8aHus,), noiyienue u
npumeHnenue. TOKCUYHOCTb  apeHOB. ['eHeTHyeckas CBSI3b  MEXKIY  YIJI€BOJOPOAAMHU,
MIPUHAUISKALMMHI K Pa3IMYHBIM KJIaccaMm.

[IpupoaHble UCTOYHUKM YTIIEBOAOPONOB. IIpupoaHblil ra3 u nonytHele He(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTki He(TH: TEpPEeroHKa, KPEKUHT
(TepMuUecKHi, KaTamuTHYeCKuil), mupoau3. [IpoaykTel nepepaboTku HedTH, UX IPUMEHEHHE B
MPOMBIIJICHHOCTH U B ObITy. KaMeHHBIH yroib U MPOIyKTHI €r0 NepepadoTKH.

OKCIEePUMEHTAIbHBIE METO/bl M3YUYCHHUs BEIIECTB W WX IMPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, kojuiekiuu «HedTte» u «Yromby, MoneanpoBaHue
MOJICKYJ1 YIJICBOJOPOJIOB W TaJIOTCHONPOU3BOJHBIX, IPOBEICHUE IPAKTHYCCKON PabOTHI:
MOJTy4Y€HHE ITHJICHA U U3YYCHHE €rO CBOMCTB.

PacuérHble 3a/1a4n.

Bolunicnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIEeCTBA MWJIM TPOJYKTAa pEeaKkIUM IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

Kucaopoaconep:kamue oprannyeckne coexHHeHUsI

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOA W 3TaHON: CTPOEHHUE, (PU3MUECKHEe U
XMMUYECKHE CBOICTBa (peaklMu ¢ aKTUBHBIMH METajulaMH, TaJor€HOBOJOPOAAMHU, TOPEHHE),
npuMeHeHue. Bogopoiubie cBsA3U MEXIy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoa U 3TaHoIIa
Ha OpPTaHM3M YEJIOBEKa.

MHoOroaroMHble CHHUPTHL. OTWIEHIJIMKOIb M TIULEPUH: CTPOECHME, (PU3MUEecCKHe U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMHA METaJIIaMU, KaUeCTBEHHAsl peaKilys Ha
MHOTOaTOMHbIe crnupThl). JlelicTBue Ha opraHusMm denoBeka. llpuMeHeHue riauuepuHa u
STUJICHTIIUKOJIA.

@deHoN: CTpPOCHHME MOJIEKYJbl, (DU3MYECKHME M XUMHUECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpneruabpl U kemouwvl. DopMmanbIeruj, aneTaubIeruj: CTpoeHue, QU3NYECKUue u
XUMHUYECKHE CBOMCTBA (peaklUMHM OKHCIEHHS U BOCCTAHOBJIEHMS, Kaue€CTBEHHBbIE PpEaKIINH),
[IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIEC TpeeTbHbIE KapOOHOBbIE KUCIOTH. MypaBbHHAs M yKCYCHast KUCIOTHI:
cTpoeHue, pu3nyecKne u XUMHIECKUE CBOMCTBA (CBOMCTBA, OOIIME /JIs KJ1acca KUCIIOT, PEAKITUs
sTepudukanmu), moilydeHue U TmpuMeHeHue. (CTeaprHOBas H OJCHHOBAas KHUCIOTBHI Kak



MPEACTABUTENM BBICIITUX KapOOHOBBIX KUCIOT. Mbla KaK COJM BBICHIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE IENUCTBUE.

Crnoxable 3pUpHl KaK MPOU3BOJIHBIE KApOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. ['maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VTIIIeBOABL: COCTaB, KiIacCU(UKAIMS YIIIEBOIOB (MOHO-, TU- U MOJHcaxapuibl). [ moko3a —
NPOCTEHINMI MOHOCaxapua: OCOOCHHOCTH CTPOSHHS MOJICKYJIbI, (DU3MYECKUE U XHUMHUYECKHUE
cBoiictBa (B3ammoseiictBue ¢ ruapokcuaoM Meau(Il), okucieHHe aMMHAYHBIM PAacCTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIFOKO3BI), HAaxXOXJIEHHE B IPHUPOJE,
npuUMeHeHue, ononorndeckas poib. Dorocunres. DpykTo3a Kak H30Mep IITFOKO3BI.

Kpaxmais ¥ nemnono3a Kak NpupojaHble noaumepsl. CTpoeHUe KpaxMaya U LEeJUIIOI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaina (TUApPOJIN3, KaUeCTBEHHAs PeakLus C HOJIOM).

OKCIIepUMEHTANIbHBIC METOJbl HM3YUYEHHUs BENIECTB W MX MPEBPALllEHUH: MpPOBEACHUE,
HAOJIIOJICHUE W OINMCAaHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHHUE CIHUPTOB, KAYECTBCHHBIC
peaKiuu OJHOATOMHBIX CIHUPTOB (OKWciIeHHe dTaHoia okcugoMm menu(ll)), MHOrOaTOMHBIX
cnupToB (B3aumojeiicTBue riuiiepuHa ¢ ruapokcuaom menu(ll)), ampaerunoB (oxucieHue
aMMUa4yHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wMenu(Il), B3aumopeicTBue
KpaxMmajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCIIOTBHI.

PacuérHble 3aj1aun.

Bolunicnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIEeCTBA MWJIM TPOJYKTAa pEeaKkIUM IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcoiepikalie opraHn4eckie CoeIMHEHusI.

AMMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHuYecKrue coeTMHeHUsS. DU3NUECKUE U XUMUYECKUE
CBOMCTBAa aMHUHOKHCIOT (Ha TpuMepe INHIKMHA). buonorumueckoe 3HaUY€HHWE AMUHOKHUCIOT.
IlenTugsl.

benku kak mpuUpoJHBIE BBHICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuyHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJW3, JEHATypalus,
KaueCTBEHHBIC PEAKIIH Ha OCIKH.

DKCIIepUMEHTAILHBIE METOJIbI M3YYCHHsI BEIIECTB M WX MPEBPAICHHN: HAONIOJACHUE U
ONMCaHWEe JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIlus OCJKOB TPH HArpeBaHWH, IIBETHHIC
peaxiuu OenKoB.

BbicokomosekyIsipHbIe COeIUHEHHSA

OCHOBHBIC TIOHATHS XHUMHUH BBICOKOMOJICKYJIAPHBIX CO@HHHGHHﬁ: MOHOMCp, IOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHL IIOJIMMCpHU3alU, CPCAHAA MOJICKYJIIpHAsA Macca. OcHOBHBIC
MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/II\/’I — MMOJIMMEpHU3alUA U ITOJUKOHACHCAIIHA.

OKCIIepUMEHTAJIbHBIC METOABLI M3YUCHHS BEIISCTB M MX NPEBPAIICHUM: O3HAKOMIICHHE C
06pa3uaMH OpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAyUYKOB.




MexnpeIMeTHEIE CBSI3H.

Peanuzanust MeXNpeaIMETHBIX CBSI3€M MpU U3yYEHUH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HUCIOJIb30BaHUWE KAaK OOIIMX E€CTECTBCHHO-HAYYHBIX MOHATHH, TaK W
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIC TIOHATHS: SIBJICHHE, Hay4YHbIH (akT, THIIOTE3a, 3aKOH,
TEOpHUs, aHajau3, CUHTE3, KIAacCU(PUKALNUSA, TMEePUOJUIHOCTh, HAOIIOJCHUE, W3MEpPECHHE,
AKCIICPUMEHT, MOJICIIMPOBAHUE.

dusnka: Matepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SHEPTETUUECKHUI YPOBEHb,
BEILIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocgepa, oOMEH BEIIECTB B OpraHusMme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIICBOIBI, )KUPBI, PEPMEHTHI).

Feorpaq)ml: MHHECPAJIbI, TOPHLIC ITIOPOALI, IIOJIC3HBIC HCKOIIACMBIC, TOIIIINBO, PECYPCHI.

Texnomorus: MUIICBBIC MTPOAYKTBI, OCHOBBI PAllMOHAJILHOI'O IIMTaHUA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHLIC 1 KOCMCTHUUYCCKUEC ITPCIIapaThl, MAaTCpUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMUU

XuMudeckuil saemMeHT. AToM. Sapo aroma, H30TOMBL. JJIEKTpOHHas 000J0YKa.
DHEpreTU4eCKue ypoBHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aeMenTbl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(PUTYPAIIHS AaTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XHMHYECKHUX dJeMeHTOB /[l
W. MenneneeBa. CBs3b NEpUOIMYECKOro 3akoHa M [lepuonmdeckoi CHCTEMBI XUMHYECKHX
anemeHToB [I. U. MeHnneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYyIIaM U NepuojiaM. 3HaueHHe MePUOJUIECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabl XUMHYECKON CBs3U (KOBaJEHTHAas
HETIOJISIpHAsT W TIOJISIpHAsI, MOHHAs, METATHYecKas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMN
XUMHYECKON cBs3U (OOMEHHBIH M TOHOPHO-aKLENTOPHBIN). Bomopoanast cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKuciaeHus. IOHbI: KaTUOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAJUIMUECKUX PEMETOK. 3aBUCUMOCTH CBOMCTBA BEUIECTB OT THUIIA
KPHUCTAJUTMYECKON PEIIETKH.

Ilonsrtue o JAUCIICPCHBIX CUCTCMaAX. HUctunusie n KOJUIOUJHBIC PACTBOPHLI. MaccoBas J0JI
BEIIECTBA B PaCTBOPE.



Knaccudukanmss Heopranmdeckux coeauHeHuid. HomeHkmaTtypa  HEOpPraHHMYECKHX
BCIIICCTB. I'enmeTnueckas CBs3b HCOPraHNMYCCKUX BCHICCTB, MPHUHAJIC)KAIIUX K Pa3IMYIHbIM
KJIaccaM.

Xumuyeckass peakuus. Kiaccupukanus XUMHYECKHMX pPEaKIUil B HEOPraHUYEeCKOW U
OpraHUYeCKON XUMHH. 3aKOH COXpPAaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIlCHUS
SHEPTUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3MyHbIX (akTopoB. OOpaTHUMble pEaKLUU.
Xummnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIMNE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpuniun Jle [laTtense.

Onexrponutuyeckas aucconuanus. CuibHble W crnadble 37eKTponauThl. Cpema BOAHBIX
pacTBOPOB BEILECTB: KUCIIAsA, HEUTpaJIbHas, LIEIOYHAs.

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKuuu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYECHMs BEIIECTB U UX TNPEBPAILCHUN: IEMOHCTpaLUs
tabimmn «Ilepuommyeckas cucremMa xumudeckux anemeHToB J[. WM. MenpaeneeBa», W3ydcHHE
Mozenein KPUCTAIIIMYECKHUX PELIETOK, HaOro/1eHNe
Y ONMCAaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3iokKeHHE MEPOKCHIA BOAOPOIa B
IIPUCYTCTBUM  KaTaJM3aToOpa, ONPEICIIEHUE Cpeapl pacTBOPOB BEILECTB C  IIOMOIIBIO
YHUBEPCAJIBHOIO MHJAMUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEICHUE MPAKTUUYECKON pabOThI
«BnusHMe pa3nnyHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKON pPEeaKLUU».

PacuérHble 3a/1a4u.

Pacuérel o ypaBHEHHSIM XUMHUYECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMUYECKHE PACUETHI,
pPacy€Thl ¢ UCIIOJIB30BAHUEM IIOHATUS «MACcCOBas 0JIsl BEILIECTBAY.

Heopranuueckass xumus

Hemeramner. [Tonmoxxenne HemeTamuioB B [leprogudeckoil CHCTEME XUMHUYECKHX DJIEMEHTOB
JI. . MenneneeBa U 0COOEGHHOCTH CTpOeHHsI aTOMOB. (DU3HUECKHE CBOWCTBa HEMETAJUIOB.
AmnoTponusi HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEUINWX HEMETALIOB (TaJOTeHOB, cephl, a3zora, ¢ocdopa,
yTaepo/ia U KPEMHUsI) U UX COSTMHEHUN (OKCUIO0B, KUCIOPOICOIePIKAIINX KUCIOT, BOJOPOIHBIX
COCIUHECHHM ).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB M UX COCTMHEHU.

Mertaiubl. [lonoxenue MeraimnoB B llepuoanueckon cuCTEME XUMHUYECKUX AIEMEHTOB /JI.
N. MenneneeBa. OcoOEHHOCTH CTPOSHHUS AJIEKTPOHHBIX 000704YeK aTOMOB MeTayuioB. OOmme
¢usnueckre cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUN Pl HATPSKEHUIN

MCETAJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpUM, KalWd, KaJabllMd, MarHwi,
ATIOMUHUN, IMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

O6mwme crmocoOs! morydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



OKCIIEpUMEHTAJbHEIC METOABLl  M3VUCHUS BEIISCTB M WX NPEBpAIICHHM: HN3YUCHUC
KOJIeKIun «MeTtamisl u CILJIaBBI», 06pa3u013 HCMCTAJJIOB, PCHICHUC OJSKCIICPHUMCHTAJIbHBIX
3aJa4, Ha6J'IIO,Z[CHI/IC n OIIMCaHHuEC JEMOHCTpPAIIMOHHBIX nu J'Ia60paTOpHBIX OITBITOB
(B33,PIMOI[€I>1CTBPI€ THUAPOKCHUAA AJIOMHHUA C paCTBOpaMU KHUCIOT H H.[GHO‘ICIE, Kau4C€CTBCHHBLIC
PCaKIMy Ha KaTHOHBI MeTaJ'IJ'IOB).

PacuéTHplc 3a1a4m.

Pacuérel Macchl BemiecTBa WM 00bEMa Ia30B IO H3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WiIM 00bEMY OIHOTO U3 YYACTBYIOIIMX B PEaKIMU BEIECTB, pacu€Tbl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJITHO U3 BEIIECTB UMEET IPUMECH.

XuUMHUA U KN3HDL

Ponp xumun B oOecrieueHnH IKOJIOTHYECKOM, SJHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAWIMHBL. [loHATHE O HAy4YHBIX METOJaX II03HAHUSA BEIIECTB W XHUMHYECKUX
peaKkuuid.

[IpencraBnenns 00 OOMmMMX HAayYHBIX MNPHHOMANAX POMBIIIICHHOTO — IOJyYeHHUS
BAOKHEUIIUX BELICCTB.

YemoBek B MHUPE BCHICCTB MW MATCPHAJIOB!: BayKHCHIIIHIE CTPOUTCJIIBHBIC MAaTCpUalbl,
KOHCTPYKIHHOHHBIC MAaTCpHajibl, KpaCKH, CTCKJIO, KCPpaMHUKa, MATCpUAJIbl 1A 3JICKTPOHUKH,
HaHOMAaTCpHUAJIbl, OPraHN4YCCKNEC U MUHCPAJIbHBIC Yﬂ06peHHﬂ.

Xumus u 3A0POBLEE YCJIIOBCKA: IIpaBUJIa HCIIOJbB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
IpaBHJIa 0e30I1acHOrO HUCIIOJIb30BaHUA npemnapaTron OBITOBOM XHUMHHU

B TTOBCETHEBHOM JKU3HU.

MexnpeaMeTHRIE CBI3H.

Peanuzanus MeXIpeaIMETHBIX CBs3€l MpU M3ydeHUHU OOIIeH M HEOPraHMYeCKOM XMMHMU B
11 xnacce ocyuiecTBisSeTCs 4epe3 UCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYyYHbIX MOHSITUH,
TaK U MOHITHUH, SBISAIOIUXCA CUCTEMHBIMU JJI OTIENbHBIX NPEAMETOB €CTECTBEHHO-HAYUYHOT'O
IMKJA.

OO6mue ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATTU3,
CHUHTE3, Kiaccu(UKaius, NEpPUOAUYHOCTh, HaONIOIEHHWEe, OHKCIEPUMEHT, MOJEIUPOBaHUE,
W3MEpEHHUE, SIBJICHUE.

dusnka: Marepus, SHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOTI,
PaMOaKTUBHOCTh, MOJIEKYJa, DHEPTeTUYECKUN YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: KJICTKAa, OpPraHu3M, 3JKOCHUCTCMA, 61/100(1)epa, MakKpo- U MHUKPOIJICMCHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHuU3MeE.

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.
TexHosorus: XuMu4ecKas MPOMBIIIEHHOCTb, METAJIITYPIHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraiosB, CEIILCKOXO031CTBEHHOE IMPOU3BOACTBO, nuuieBas MPOMBIINIJICHHOCTD,
(bapMaueBTqucxasI MPOMBIINIJICHHOCTD, MMpOU3BOACTBO KOCMECTHUYCCKUX nmpenaparos,



IIPOU3BOJCTBO KOHCTPYKIIHMOHHBIX MaTcpHraJioB, SJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOIHNH.

2.IJIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TPeOOBAHUS K PE3ybTaTaM OCBOCHHS OO0YUYAIONIMMICS MPOTPaMM
CpemHero o0Iero oopa3oBaHMs (JIMYHOCTHBIM, METANPEJAMETHBIM M TpeAMeTHbIM). HaydHo-
METOJIMYCCKOM OCHOBOW IS pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHUS MPOrpaMm
CpeIHero o0IIero 00pa3oBaHusl SBISETCS CUCTEMHO-ICSITEIBHOCTHBIH MOIXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHHS TIpeaMeTa «XUMHUS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHA
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOIIUE:

OCO3HAaHHC 06y‘laIOH_[I/IMI/ICH pOCCHﬁCKOfI Fpa)KI[aHCKOﬁ HICHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

Haaln4uc MOTHBAaIlMHU K O6y‘IeHI/IIO;

LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE KIIHOYEBBIX
[EHHOCTEW ¥ MCTOPUYECKUX TPATUIHNK 0a30BOM HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEU JEATEIHHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ yCTAHOBKAMM, TPUCYIIUMHU IEJIOCTHON CHCTEME XHMHYECKOTO
o0Opa3oBaHUs;

HaJIM4YUC IMPaBOCO3HAHUA JKOJIOTHYECKOH KYJbTYpPBI H CITOCOOHOCTH CTaBHUTh Oociim u
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JImaHOCTHEIC PE3YJIbTATBl OCBOCHUA MPCIAMETA «XHUMUS JOCTHUTalrOTCA B C€IUHCTBEC
yqe6H0171 U BOCHUTATEIBHOMU ACATCIIBHOCTU B  COOTBCTCTBUHU C T'yMaHHCTUYCCKUMU,
COMOKYJIbTYPHBIMH, AOYXOBHO-HPABCTBCHHBIMHW IICHHOCTAMHM W HACATIaMHU pOCCHﬁCKOFO
rpa>xIaHCKoOro O6H_ICCTBa, MNPpUHATBIMU B O6H_[CCTBC HOpMaMH U IIpaBUJIaMU TIOBCACHMU,
CHOCO6CTB}’IOHII/IMI/I mnmponeccaMm CaMOIIO3HAHUA, CaMOPAa3BUTUA W HPABCTBCHHOI'O CTAHOBJICHUSA
JIUMYHOCTHU OGy‘-IElIOIJ_[I/IXCH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMS MpeaMeTa «XUMHUS» OTPaKaloT cHOPMUPOBAHHOCTH
OMBITa TO3HABATEIBPHOM U TMPAKTHYECKOW JCATEIHHOCTH OOYYArONIMXCS 0 pean3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpamaaHCKOr0 BOCIIUTAHMS:

OCO3HaHHUs 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00sI3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPaBOIOPSIKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMax W TpaBUjaX MEXKIWYHOCTHBIX OTHOIIECHWUW B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOI TBOPUECKOH NEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelIeHnr yU4eOHBIX U MMO3HABATENIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apryMEHTHI APYTUX
IIPY aHaJIU3€ Pa3IMYHbIX BUJOB yUYE€OHOH e TeIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY U HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMHH;

YBa)XXCHUA K IIPOLECCY TBOPUECTBA B obnacTH TECOPHHU M MNPAKTHYECKOTIO ITPUMCHCHUA
XUMHHU, OCO3HAHHA TOr'0, 4YTO AJOCTHUIKCHHA HAYKU C€CThb PE3YJIbTAT MJIMTCIbHBIX Ha6JIIOI[eHI/H>'I,

KPOIIOTIIUBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘IéHLIX " IIPAKTHUKOB;

HMHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHHHM U IOCICAYIOLIEM aHAU3€
nHGOPMAIIUY O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTH  OIICHMBAaTh CHUTyallud, CBSA3aHHbIE C XUMHUYECKUMH  SIBICHUSIMHU,
A IIPUHUMATL OCO3HAHHBIE PEIICHUS, OPUEHTHUPYACH Ha MOpPAJILHO-HPABCTBEHHBIE HOPMBI U

OCHHOCTH,

TOTOBHOCTH OIICHHUBAaTh CBOE MOBCACHHUEC W IIOCTYIIKHM CBOUX TOBapI/IHIeI\/JI C HOSI/IIII/Iﬁ
HPaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC HOCJ'ICI[CTBI/II\/‘I OTUX MOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

ITOHUMAaHUA HeHHOCTeﬁ 3A0PpOBOIo U 0e30I1acHOr0 06]33.33. KH3HH, HCO6XO)II/IMOCTI/I
OTBECTCTBECHHOI'O OTHOIICHHUA K CO6CTBCHHOMy (1)I/ISI/I‘~I€CKOMy H IICUXUYCCKOMY 3010POBbIO;

cOOIIO/ICHHsT TpaBUI 0€30MacHOro OOpalleHHs C BEIEeCTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYAOBOU JEATEIBHOCTH;

IIOHUMaHusA LTCEHHOCTHU IMpaBUJl HWHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAKOIINX 3J0POBbIO U JKU3HU HIOﬂCﬁ;

OCO3HAHMA TOCIEACTBUI M HENPHUATUS BPEIHBIX NPHUBBIYEK (YHOTPEOJECHHUS alIKOrouid,
HapKOTHUKOB, KYpEeHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEZOBATENILCKOM  JIEATENIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B PpEIIEHUH NPAKTUYECKUX 3a7ad COLUAIBHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3yUEHHUIO0 MpOQeccHil pa3lIMyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHS IPEIMETHBIX 3HAHUN MO XUMUH;

YBaXXEHUs K TPYyAY, JIIOIAM TpyAa U pe3yJibTaTaM TPYI0BOH NEATEIBHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBHUIYaJbHOW TPAEKTOPUM 0Opa3oBaHus,
Oynyueil mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0J10rM4eCcKOro BOCIMTAHMS:

9KOJIOTHYECKHU 1eJIECO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KAK HCTOYHHUKY CYIICCTBOBAHHS
’KM3HHU Ha 3emie;

IIOHUMAaHUS T'I100aIbLHOrO XapakTepa 3KOJIOTHYCCKUX HpO6JI€M, BJIMSHHA 3KOHOMHYCCKHUX
IIponecCcCoOB HA COCTOAHHUEC HpHpO,I[HOﬁ n COHH&HBHOﬁ CpEabl;

OCO3HaHUsA HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKCHI/Iﬁ XUMHHU IJid pCUHICHUA BOIIPOCOB
PaiuOHAJIbHOI'O ITPUPOAO0IIOJIB30BAHUS;

AKTUBHOTO HEMPUSATUS JIEUCTBUN, MPUHOCSIIUX BpEeA OKpYXKalouleil MpUpomHON cpere,
YMEHHS TIPOTHO3HPOBATH HEOIATONMPHUSATHBIC SKOJIOTHUSCKUE MOCISACTBHS MPEIITPHUHUMAESMBIX
NEUCTBUI U TPEeIOTBPAIATh UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIbITA
NEATEIBHOCTH  JKOJOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UAECOJIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPaKTUKH;

MOHUMaHUs crnenuuKd XMMHM KaK HayKd, OCO3HaHUS €€ poiau B (opMHpOBaHUH
palMOHAIBFHOIO HAyYHOTO MBIIIJIEHUS, CO3aHNH LIEIOCTHOTO MPECTaBICHNUs 00 OKpYy KarolieM
MHpE KaK O €JUHCTBE IPUPOJbl M YEIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHWMHH JJISI COBPEMEHHOW IMBIJIM3AIMU: B €€
TYMaHUCTHYECKOW HAaMpaBIIEHHOCTH M BAKHOM pPOJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHON
KYJBTYPBI, PEIICHUN TI00ATBHBIX MPOOJIEM yCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreueHnn yCIOBUN YCTICIITHOTO TPY/Ja U AKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
o01ecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOJOB IIO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS s
aHaIM3a U OOBSCHEHUS SBICHHM OKPYXKAIOIIEro MUPAa M MPOUCXOIAIMX B HEM H3MEHEHHUH,
YMEHHUs JenaTh 000CHOBAaHHbIEC 3aK/IIOUEHHSI HA OCHOBE HAayUHBIX (DAKTOB U MMEIOLINXCS TaHHBIX
C LICJIBIO NIOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIFHO MCITOJIb30BaTh XMMHUUECKUE 3HAHUS AJI pEIICHUSA np06neM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

HHTCPCCA K IMMO3HAHUTIO U HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMH TI0 XHMHHU B COOTBETCTBHHM C JKU3HECHHBIMHU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOGHHOCTSIM Tpylda B pa3iMuHbIX cdepax mpodeccrnoHalIbHON
JESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS Y4YeOHOTO IpeaMmera «XUMUs» Ha YpOBHE
cpenHero o0I1ero oopa3oBaHus BKIIOYAIOT:

3HaYMMble A1 (OpPMUPOBAHMS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCHUIUIMHAPHbIE
(MexIpeMeTHbIe) OOLIeHaAYYHbIE TTOHSTHS, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U creuru(uKy METO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJbHble  ydeOHble  JeiicTBuA  (1O3HABaTEbHbIE, KOMMYHHUKAaTHBHBbIE,
peryisiTuBHble), oOecneunBaroniye (GopmMupoBaHHE (QPYHKIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMN 00YyYaroIuXcs;

CMOCOOHOCTh ~ OOYyYaroIUXCs  HCHOJb30BaTh  OCBOEHHBIE  MEKIMCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble Yy4eOHble IEHCTBUS B IO3HABATEIbHOM U

COLIMAJIbHOM IMPpaKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YYCOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSAMU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a3oBble JIOTHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OMPCACIATE LCJIN MOCATCIBbHOCTH, 3aJaBass MapaMCTpbl W KPUTCPUU HUX HOCTHUIKCHUA,
COOTHOCHUTDB PE3YJbTAThl ACATCIBbHOCTH C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAHHI HpI/IéMBI JJOTHYCCKOT'0O MBINIJICHUSA — BBIACIATH
XapaKTCPHBIC IMMPU3HAKH MOHATHU U YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIIHUE IMOHATUA TJIA 00BACHEHHS OTACIBHBIX Q)aKTOB nu ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH VI KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY U3YUACMbIMU SIBJICHUSAMU,



CTPOUTH JIOTMYECKHUE pacCykAeHus (MHIYKTHBHbIC, JACIyKTUBHBIE, [0 aHAJIOTUH),
BBISBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS,

MIPUMEHSTh B Mpoliecce MO3HaHMsI, UCMOIb3yeMble B XUMHH CUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINIH, TPE0OPa30BBIBATH MOEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) SJIEMEHTA,
xumuueckas ¢GopMylia, ypaBHEHHME XHMHUYECKOM peakiuu — TMpU pPEIIeHUH Yy4eOHBIX
[I03HABATEJIbHBIX M MPAKTUYECKUX 337ad, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIE INPEACTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUECKUX PEAKIIHi.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBHS:
BJIaJACTh OCHOBaAMHU MCTOJ0B Hay‘IHOI‘O IIO3HAHHA BCHICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMyMpoBaTh TIEIW W 3ala4d  HMCCIEAOBAHUS, WCIIOJIL30BATh IIOCTABJICHHBIC W
CaMOCTOSITENTFHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
It HOPMHPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MTPABMIILHOCTH BBICKA3bIBAEMBIX CYKIICHUMH;

BJIAACTb HAaBbIKaMHW CaMOCTOSATCIBHOI'O IINIAHUPOBAHUA HW MPOBCACHUA YYCHUYCCKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 3a XOJ0M IPOIECcca, CAMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpoBaTh OOOOMIEHHS ¥ BBIBOJBI OTHOCHUTEILHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBINA OTUYET O MPOJACIAHHOM
pabore;

HpI/IO6peTaTB OIIBIT yquH‘IeCKOﬁ HCCHCHOB&TCHBCKOﬁ n HpO@KTHOﬁ ACATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTE M T'OTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCETOJOB PCIICHHA
MPaKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX METOAOB IIO3HAHUA.

3) paGora ¢ nungopmanmeii:

OPUEHTUPOBATbCSI B PA3JIMYHBIX HMCTOYHUKAX HHPopMauuu (Hay4yHO-MOMYJIpHAs
JUTepaTypa XUMHYECKOTO COJAEp:KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeta),
aHAJTM3UpOBaTh MH(OPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIE€HUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYNBOCTB;

¢dbopMyaHMpoBaTh 3aMpoChl U HPUMEHATH pa3lUYHbIE METOJbl IMPH IOHCKE M OoTOOpe
nH(popMalun, HEOOXOAUMOMH /1JIs BBIIOJIHEHUS YU€OHBIX 33a4 ONpeAeaEHHOrO TUIA;

MpUOOpPETaTh OMBIT UCMHOJIb30BaHUS MH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX IOMCKOBBIX CUCTEM,;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAaJIbHYIO (pOpMy TIpeicTaBieHUs MH(OpMAIMU (CXEMBI,
rpaduky, TuarpamMmbl, TaOJIUIbL, PUCYHKU U IPYTHE);

UCIOJb30BaTh HAYYHBIM S3BIK B KauecTBE CpeJICTBa MNpH paboTe C XUMHUYECKOU
uH(popManyen: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYeCKHe) 3HaKu U

CHUMBOJIBI, (hOpMyJTbl, a00pEBUATYPbI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh U HpGO6p3.30BLIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTHU.



OBnaneHne YHUBEPCAIBbHBIMA KOMMYHHKATUBHBIMUA JeHCTBUSIMU:

3ajaBaTh  BONPOCHI IO  CYHIECTBY OOCYKIZaeMol Tembl B  XOJ€  Juajora
W/WIN JTUCKYCCUM, BBICKa3bIBaTh HJECH, (OPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHUTEIHHO
BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

BBICTYNATh C INPE3CHTAlME Pe3yNbTaTOB IO3HABATEIBHON IEATENFHOCTH, MOTYYEHHBIX
CaMOCTOSITENIPHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW PabOTHl IO HCCIICJOBAHUIO CBOMCTB H3y4aeMBIX BEIIECTB,
peanuzanuu y4eOHOro IIPOEKTa u ¢dbopmynHrpoBaTh BBIBOJIbI
O pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAHUM ITyTEM COIJIACOBAHMSA IO3UIMH B XOJe
00CYXJIeHHUS 1 0OMEHA MHEHUSIMHU.

OBiajjeHNne YHMBEPCAJIbHBIMH Pery/isiTHBHBIMU /1€iiCTBUAMM:

CaMOCTOSITENIFHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEIBbHYIO JEATEILHOCTD,
orpenenss e€ meau W 3aJadd, KOHTPOJIMPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeajaraeMblii aJrOpUTM JICHCTBUI NPU BBIMOJHEHUN y4eOHBIX M MCCIEIOBAaTEIbCKUX 3ajad,
BbIOMpaTh Hanboee d(h(HEeKTUBHBIN CITOCOO MX PEeIIeHHs C yUETOM MOyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIICCTBJIATL CAMOKOHTPOJIb cBOCH JCATCIIbHOCTH Ha OCHOBC CaMOaHalIlM3a H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJBTATDI
10 KJIACC
[IpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasi XMMUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPECTABICHUN 0 XUMUYECKON COCTABIISIIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpa, POJU XUMHH B TIO3HAHUU SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUHU MBIILICHUS U
KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIHHOW TPAMOTHOCTH, HEOOXOIMMOW JUIsl pelIeHUus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpeJE;

BJIAJICHUE CUCTEMOW XWUMHUYECKHX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIArarolne
MOHATHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBSA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBI O00BEM, YITEpPOAHBIA  CKEJeT,
(yHKIMOHATBHAS TPyNIa, pajuKal, W30MEpHUs, HU30MEPhI, TOMOJIOTHYECKHI pPsl, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOJ U a30TCOACPIKAIINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEMHEHMUS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS OpraHUYECKUX
BemectB  A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I"IeCKI/Iﬁ A3BIK XHUMHU, MHp03033pquec1<1/Ie 3HAHUA, JCXKaIMe B OCHOBE IIOHHMMAaHUA
MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, OJyYeHUH U 0€30IaCHOM HCIOJIb30BaHNN BaXKHEUIINX OPraHNYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOW IESITENBHOCTU YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBJISATH XapaKTEpHbIE MPU3HAKHU TMOHSATUHN, YCTaHABIMBATh
HX B3aUMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOINNEC MMOHATHA ITPU OMMUCAHUUN COCTaBa, CTPOCHHUA U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUM;



Cc(OPMHUPOBAHHOCTb YMEHHMH HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMUKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (POPMYIT OPraHu4YeCKUX BEIIECTB
U YPaBHEHMM XMMHUYECKUX PEaKLMW, U3rOTABJINBATH MOJCIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL WILTIOCTPALMU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHNS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh H3yUYEHHBIX OPTaHUYCCKUX
BEUIECTB IO MX COCTaBy U CTPOCHHUIO K OMNpEeAeNEHHOMY KJacCy/TpyIie COeIUHEHUN
(yrieBomopoapl, KHUCIOPOA M  A30TCOAEpXAIIME COEAMHEHUS, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb UM Ha3BaHUA 10 cucTematudeckoii HoMmeHknatype (IUPAC), a taxke
MPUBOJUTH TPUBHAJIbHBIC HA3BAHHS OTIEIbHBIX OPraHMYECKUX BEILECTB (ITHIJICH, MPOIHJIEH,
alleTUJICH, STHJICHIJIMKOIb, TIULEpUH, (QeHoin, dopManbAeruj, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCIJIOTA, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, III0OK03a, (PpyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIIUIIH);

Cc(OPMHUPOBAHHOCTb YMEHHS ONPENENATh BUIbl XUMHYECKOW CBSI3M B OPraHMYECKHX
COEMHEHUX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHMSI HPUMEHSTH IOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BeuiectB A. M. bytiepoBa juisi 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu3OBaTh COCTaB, CTPOCHHE, (U3HUECKHEe U
XUMUYECKHUE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH PAa3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, STWJIEH, MNPOMWJIEH, aleTWwieH, OyraaueH-1,3, merwnOyramueH-1,3, OeH301,
METaHOJI, dTaHOJ, THJICHTJIUKOb, TJIUIEPHH, (PEHOJ, aleTaIbICTH]l, MypaBbHHAS U YKCYCHAas
KHCIIOTHI, TJIOKO3a, Kpaxmall, IeJI0I03a, aMHUHOYKCYCHas KHCIIOTa), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIL;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKHU YTJIEBOJAOPOJHOIO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MEPepadOTKH W TMPAKTUYECKOE MPHUMEHEHUE
MPOAYKTOB MEepepabOTKH;

c(OPMUPOBAHHOCTb YMEHHUW MPOBOJUTH BBIYUCICHHUS IO XWMHUYECKUM YpPaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WIN IPOAYKTOB PEAKIINN);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaACTH CHCTEMOM 3HaHMI 00 OCHOBHBIX MCTOaxX HAYyYHOTI'O
IMO3HaHWs, HUCIOJbB3YEMBIX B XHMHH TIIpU HU3YYCHHU BCIICCTB H XHUMHYCCKUX SIBIICHUH
(Ha6J'IIOJICHI/Ie, U3MCPCHHUE, OSKCICPUMCHT, MO,Z[eJII/IPOBaHI/IC), HUCIIOJB30BATh CUCTCMHBIC
XUMHWYCCKUEC SHAHUA OJId IPUHATUA peIHeHPIfI B KOHKPCTHBIX )KU3HCHHBIX CUTyallusaX, CBA3aHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUCM

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIOATh MPAaBWIA TOJIH30BAHUS XUMUYECKON MOCYI0U U
nabopaTopHbIM 000pyAOBaHUEM, a TAKXKE TIPaBuiia 0OpaIlIeHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUHA SKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB [P HAarpEeBaHUM, MOJIyYEHUE STUWIEHA U U3YyUEHHUE €r0
CBOMCTB, KauyeCTBEHHbIC pEAKIMU OPraHMYECKHUX BEIECTB, JeHaTypalus OelIKOoB MpHU
HarpeBaHUU, IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUHU C MPABMIIAMU TEXHHKH O€30MacCHOCTH



npu oOpallleHuu ¢ BEIIeCTBaMU U JIaOOpaTOPHBIM 00OpYI0BaHHEM, MPEACTABIATh PE3yJIbTaThl
XMMHAYECKOTO JKCIEpUMEHTa B (OpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIMX pEAKUUH U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBor MHPOpManuu, UHTepHET U ApYyTHX);

c(OPMHPOBAHHOCTh YMEHHH CcOOMIONATh TMpaBHa SKOJOTUYECKH Ies1eco00pa3HOro
MOBEACHUA B OBITY M TPYAOBOM JEATEIBHOCTH B ILEJISIX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollled IPUPOJHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPTaHU3MBbI
ONpeleI€HHBIX OPraHMYECKUX BEUIECTB, MOHMMas cmbici mnokazarens I[IJIK, moscHATe Ha
IpUMEpPax CIOCOOBl YMEHBIICHUSI U MPEAOTBPAILICHUS UX BPEAHOTO BO3JCHCTBUSA Ha OPraHU3M
YEJI0BEKa;

JJIA o6yan01uchs[ C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbA: YMCHUC IIPUMCHATH
3HaHHUA 00 OCHOBHBIX JAOCTYIIHBIX METOAAX IMO3HAHHA BCIICCTB U XUMHNYCCKHUX HBHGHHﬁ;

JUISL CTIETIBIX M CIIA0OBUIAIINX 00YYArOIIMUXCS: YMEHHUE UCIIOJIb30BATh Pelibe(PHO-TOUYCUHYIO
cucremy obo3naueHuii JI. bpaiist mist 3anucu XuMudeckux GopMyL.

11 KJIACC
Hpe,Z[MeTHHe PE3yJIbTaTbl OCBOCHUS KypcCa ((0611135{ U HCOPraHHU4YCCKasd XUMHUs» OTPAKAKOT!

Cc(OPMHUPOBAHHOCTh IPEJACTABICHUNA: O XMMHUYECKOH COCTaBIIAIOLIEH €CTEeCTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJIM XMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBILIUIEHUS] U KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM I'PaMOTHOCTH, HEOOXOIUMOMW JUIs
pelleHns NPAKTHYECKUX 3a7ad M SKOJIOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

BJIAJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATUA (XMMHYECKUH 2JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OpOUTATIH aTOMOB, HOH,
MOJIeKyJa, MOIb, MOJSPHBIH O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHCJICHUSI, XUMHUYECKas CBs3b (KOBaJieHTHAs, WOHHAs, METAIMYECKas, BOJOPOHAsN),
KpUCTAJUIMYECKasi  pemérka, TUIBl XUMHYECKHUX  pEeaklMii, pacTBOpP, AJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLUALNS, OKUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHUYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON  aucconuanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHUH, MHUPOBO33PEHUYECKHE 3HAHMII,
JeXxalue B OCHOBE IMOHMMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XMMHYECKUX SBJICHHH,
(haKkTOJIOTUUECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYUYEHUH M O€30MaCHOM HCIOJIb30BAHUHU
BOKHEUIIINX HEOPTAHUIECKUX BEIIECTB B OBITY M MPAKTUICCKOMN JCSITEIHPHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBJISATH XapaKTEpHbIE MPU3HAKKU MOHSATUH, YCTaHABIMBATh
UX B3aUMOCBA3b, UCIIOIB30BATh COOTBETCTBYIOIIME IOHATUSA IIPU ONKMCAHUM HEOPTAaHMYECKUX
BEILIECTB U UX IPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
dbopMyn BeIIECTB M YypaBHEHMH XHWMHUYECKUX pPEAKLUUH, CHUCTEeMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) wm TpuBHanbHbIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKUX BemIecTB (yrapHbId ras,



er’IeKI/ICJ'IHﬁ ra3, aMMHaK, FaI_HéHaSI HU3BECTH, Hel"aH_IéHa}I HU3BECTHh, IIUThEBAsg COJa, HI/IpI/IT %1
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH OIPEENIATh BAJICHTHOCTh U CTEIICHb OKHCIICHUS XUMHYECKUX
3JIEMEHTOB B CO€IMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs, HOHHAs,
METaJIJINYECKasi, BOJOPOAHAsI) B COCAUHEHMSX, TUIl KPUCTAJIMYECKOH PEIIETKM KOHKPETHOIO
BElleCTBa (aTOMHasl, MOJIEKYJISIpHas, MOHHAas, MeTa/IM4ecKas), XapakTep cpelbl B BOJHBIX
pacTBOopax HEOPraHMYECKUX COCIUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIC)KHOCTh HEOPTAaHHMUECKUX BEIIECTB
10 MX COCTaBY K OINpeAeIEHHOMY KIIacCy/TpyIile coeIlMHEeHUH (IIPOCThIe BELIECTBA — METAILIBI U
HEMETAJLIbl, OKCHJIBI, OCHOBAHHUSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH  PACKPBIBaTh CMBICH  IMEepHOAMYECKOro 3akoHa [JI.
W. MenneneeBa M JE€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYI0, OOBSCHUTENbHYIO U
IPOTHOCTUYECKYIO (DYHKLIUY;

c(hOPMUPOBAHHOCTh YMEHHMM  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 37eMeHTOB 1—4 nepuonos Ilepuoanueckoil cucteMbl XMMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, UCIONb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIN», «IHEPTreTUUYECKHUE
ypOBHI/I», 06’[)$ICH$[TI) BaKOHOMepHOCTI/I N3MCHCHUS CBOﬁCTB XUMHUYCCKHUX DJJICMCHTOB MU HX
COCAMHEHMI 10 mepuojaM M Tpymmnam I[lepuoauyeckoil CUCTeMbl XMMUYECKUX 3JIEMEHTOB JI.
H. Menneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTePH30BaTh (OMUCHIBATH) OOIINE XMMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEILIECTB PA3JINMYHBIX KJIACCOB, MOATBEPKIATh CYILECTBOBAHUE I'€HETUYECKOU
CBA3M MEXKJy HEOPraHMYECKMMH BEIIECTBAMH C IIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMMHUECKHUE PEAKIUH MO Pa3IHYHbIM
IpU3HaKaM (YUCITy M COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHHUIO CTENIEHEH OKUCIEHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTropa);

c(OPMUPOBAHHOCTh YMEHUIN COCTABIISITh YPABHEHUS pEeaKLUi pa3InYHbIX TUIIOB, IOJIHbBIE
U COKpAIllEHHbIE YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUHUTBIBAs YCJIOBHs, MPU KOTOPBIX 3TH
peaknuu UayT A0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIMINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACHO3HABATH OIBITHBIM IIYyTEM HWOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca ITUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMH OT
pa3NuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XMMHYECKOTO0 PaBHOBECHS B 3aBUCHUMOCTHU OT
BHelHero Bo3aencTeus (nmpunuuin Jle [larense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMUYECKHE IPOIIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJY4YeHHUSI CEpHOM KHUCIOTHI, aMMHuaka, a Takke C(HOpMHUPOBAHHOCTh
npeacTaBaeHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpOoOJieMax XUMHUYECKOTO
MIPOU3BOJICTBA;



C(OPMHPOBAHHOCTh yMEHUH TIPOBOJUTH BBIYMCICHUS C WCIIOJB30BAaHUEM ITOHSTHUS
«MaccoBasi 0Nl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKHX
peaKImsIX, Macchl BellecTBa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIUH BEIIECTB, TEIJIOBOTO 3¢ deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPAIICHUS U COXPAaHEHHS SHEPTHH;

cOPMHUPOBAHHOCTh YMEHHI COOJIOATh MPaBUia MOJH30BAHUS XMUMHUYECKON MOCYI0N U
nabopaTopHBIM 000pyOBaHUEM, a TAKXKE MPaBmiia OOpAIeHHUs C BEIECTBAMU B COOTBETCTBUU C
HHCTPYKIMSIMH T10 BBIMOJHEHHUIO 1a00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUHA SKCIEPUMEHT
(paznokeHue ImepoKcHaa BOAOpPOAa B NPHUCYTCTBUM KaTalu3aTopa, ONPEIECIECHHUE CPENbI
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEakluy, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTAIBHBIX
3amadu mo TtemaM «Mertamib» M «Hemeramib») B COOTBETCTBUU C TpPaBUIAMHM TEXHUKU
0e30macHOCTH Mpu 00pallleHnuH ¢ BEIIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABISATh
pe3yabTaThl XMMHYECKOTO OSKCIIEPHMEHTa B (opMe 3alucH YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPHUTHYECKH aHAIM3WPOBAaTh XHUMHYECKYI0 HH(POPMAIHIO,
[OJIyyaeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTBa MaccOBOW KOMMYHHMKalMM, MHTepHeT u

JPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COONIONATh TMpaBHia SKOJOTUYECKH IeJIeco00pa3HOro
MOBEICHUA B OBITY M TPYAOBOH [EATEIBHOCTH B IENSIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaIOIIEeH MPUPOJHON Cpebl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNnEHHbIX BEIIeCTB, MOHUMAas cMbich nokazatens [1JIK, moscHATs Ha mpuMepax CroCOOBI
YMEHBIIICHUS U TIPEAOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIA O6yan-OHII/IXC$I C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbBA. YMCHUC IPHMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX M CIA0OBUIALINX 00YyYarOIIMUXCS: YMEHHUE HUCII0JIb30BATh PENIbe(hHO-TOUEUHYIO
cucreMy obo3HaueHui JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmy.






10 KJIACC

TemaTn4eckoe INIAaHUPOBaHHUE

10 k1acc
Ne Tewma, pasnen Komnue | Kontp | IIpoek- | IIpaktu Mertoab! 1 (OpMBI OpTaHU3AIIH Peanusanus ONEKTPOHHBIE
Kypca CTBO 0JIb- ThI YECKUE o0OyueHust. XapakTepUCTHKA BOCIIUTATEIILHOIO (uncpoBrie)
4acoB HBIE paboThI JIESITEIIBHOCTH 00yYaroIMXCsl. IIOTeHIMaNna o0pa3zoBaTenbHbIC
pabo- pecypchl
Tl
Pasnen 1. TeopeTnueckrie OCHOBbI OPraHUYECKON XUMUU
1.1 | IIpenmer 3 Paznnuate MPEIMETHI nzyuenus | [lapnas u Bubnnoteka LIOK
OpraHNYeCcKOn OPraHNYECKOM M HEOPraHWYECKOW XMMHH. | TPYNIIOBast https://m.edsoo.ru
xumuu. Teopus CpaBHuBatTh OpraHUYeCKHe u | pabota npu
CTpOECHUS HEOpraHu4YecKkue coenuHeHns.Ha3bBaTh | BBIIOJHEHUU
OpPraHMYECKHUX H3y4YEHHUE ITOJIOYKEHUS TEOPHUH | YUeOHBIX
coenquHeHui A. M. XUMHUYecKoro crpoeHus A.M.Bytieposa. | uccienoBaHui,
byrtneposa Onepuposatb MOHATHSAMH «aToM», | MBICIICHHBIN
«MOJIEKYI», «BAJICHTHOCTbBY, | DKCIICPUMEHT.
«XUMHYECKOE CTPOECHME», «CTpYKTypHas | IlapHas u
bopmyna», <M30MEPHSD, KA30MEPBD). IpynIoBas
pabota npu
MopenupoBats MIPOCTPAHCTBEHHOE
BBITNIOJTHEHUH
CTPOCHHE METaHa, ITaHa, IPOIIAHA. IpOCKTOB,
y4eOHBIX
HCCIIEJOBAHUMH,
MPaKTUYECKUX

pabor.



https://m.edsoo.ru/

Pa3nen 2. . YrieBonopo/isl

2.1 | IlpenenbHbie 2 Hccnenosath CBOICTBa n3ydaemsbix | [TapHas u Bubnunoteka LIOK
yIJI€BOAOPOABI — BemiecTB. Habmogath JeMOHCTpUpYEMbIe | MpyNIoBas https://m.edsoo.ru
QJIKAHBI U CaMOCTOSITEJIbHO IPOBOJUMBIE OIBITHL. | paboTa mpu

HaGntogate M onuchiBaTh XMMHUYECKHE | BBIIOJIHEHUU
PEAKIMU C ITOMOLIBIO SI3bIKA XUMUHU. yu4eOHBIX
HUCCIEIOBAHUMN.

2.2 | HenpenenbHble 6 OxaspiBate  nepByro  nomomb  npu | [lapHas u Bubnunoteka LIOK
YTJICBOOPOMBIL: OTpaBJICHUSAX,  OXOrax ®  JPYIHX | TPYIIIOBas https://m.edsoo.ru
AJIKEHBI, TPaBM,CBSI3aHHBIX C  BEIleCTBaMU U | paboTa rpu
aJIKaIUCHBI, 1a00paTOpPHBIM 000pPyI0BaHUEM BBIITOJIHEHUH
QJIKUHBI yueOHBIX

HCCJICTIOBaHUM,
MBICIICHHBIN
9KCIIEPUMEHT

2.3 | Apomaruyeckue 2 HaseiBaTh YIJIEBOJOPOBI no | Ilapnas u
YTJIE€BOIOPOIbI MEX/1yHapOAHON HOMEHKJIAType. rpynmnoBas

pabota npu
BBIMIOJTHEHUH
y4eOHBIX
WCCIIEIOBAHUM,
MBICJIEHHBIN
9KCIIEPUMEHT

2.4 | IlpuponHsle 2 Paznuuare  monsatus  «uszoMep» U | llapHas u Bubnnoteka LIOK
UCTOYHUKH «romoiior». Ha3bIBaTh yrieBOMOPOABI IO | TPYIIIOBas https://m.edsoo.ru
YTJIE€BOIOPOIOB U MEXIyHapOAHON HOMEHKJIAType. paborta npu
uX mepepadboTKa BBITIOJTHCHUH

y4eOHBIX

HCCIIEJOBAHUH,



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

MBICJICHHBINA
AKCIIEPUMEHT

Paznen 3. Kucnopoacoaepxaniyue OpraHM4ecKue CoOeIMHEHUs

3.1 | Couptel. @eHON 3

MoaenupoBatb
BEILIECTB.

CTPOCHUC N3y4aCMbIX

Ha3piBaTh  01HOATOMHBIC
MEXTyHapOIHOH HOMEHKJIAType.
Habmronate JIEMOHCTPUPYEMBIC u
CaMOCTOSITEIIbHBIC TTPOBOJIUMBIC OIIBITHI.
HaOnrogate W ONMCHIBATH XMUMHYECKHE
peakiuu.  [IpoBOAMTH  KaueCTBCHHBIC
peaKkiMy Ha MHOTOATOMHBIC CIHPTHI |
(beHOobI. HccnenoBath CBOWCTBA
OJTHOATOMHBIX ¥ MHOTOATOMHBIX CIHPTOB,
(denoma.

CIIMPTBHI 11O

[TapHas n
rpyInoBas
pabota npu
BBITIOJTHCHUH
y4eOHBIX
HCCJICIOBaHUM,
MBICIICHHBIN
SKCIIEPUMEHT

Bubnanoteka LLOK
https://m.edsoo.ru

3.2 | Anpaerumpl. 7 1
KapOonoBsie
KHCJIOTHI.
CrnoxHble 3¢upbl

HccnegoBath CBOMCTBaA
Kap6OHOBBIX KHUCJIOT.
ACMOHCTPUPYEMBIC U CaMOCTOATCIIBHO
IIPpOBOAUMEIC OIIBITEI. Ha6J’IIOIIaTL n
OIIMChIBATDH XUMHUYCCKHUC pCaKuu.
HpOBOI[I/ITL KaUCCTBCHHBIC PCAKIIMU Ha
aAJIbACTUBbI, Kap6OHOBBIe KHUCJIOTHI.

aJbIETUIO0B,
HaoOnronats

XUMHUYECKUN
9KCHEPUMEHT
(peanbHBIN U
BUPTYaJIbHBIN),
KOH(epeHIIUs

Bubnunoteka LLOK
https://m.edsoo.ru

3.3 | YrineBonnl 3 1

Uccnenosarts CBOMCTBA M3y4aeMbIX
BemecTB. HabmomaTe neMOHCTpUpYEMBIE
U CaMOCTOATCIIBHO HpOBO)II/IMI)Ie OIIBITHI.

[TapHas n
TpyTIoBas
paborta npu
BBITTOJTHEHUH
MPAKTHYECKUX
pabot, yueOHBIX

Bubnnoteka LLOK
https://m.edsoo.ru
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HCCJICIOBaHHUM,

IIPOEKTOB
Paznen 4. Azorconepsxainiyue opraHMi4ecKue CoeIMHEHUS
4.1 | AMuHBL 3 1 OcymecTBiATH BHyTpu-u | IlapHas u Bubnunoteka LIOK
AMUHOKHCIIOTBI. MEXKIIPEMETHBIC CBSI3H. TPYIIOBast https://m.edsoo.ru
benku pabota npu
Habmonats JIEMOHCTPUpPYEMBbIE U
BBITTOJTHEHUH
CaMOCTOSITEJIbHO ~ IIPOBOJUMBIE  OIBITHI.
NPaKTUYECKUX
Cobnronate npaBuiIa TEeXHUKU
paboT, yaeOHbIX
0€30I1aCHOCTH. Oxa3plBaTh  TMEPBYIO .
UCCJIEJIOBAHUH,
MIOMOIIb TIPU 0XOIax U T'UX TpaBMax
Hb 1P APy P > | IpOEKTOB
CBSI3aHHBIX C BEIIECTBAMU u
1abopaTopHBIM 000PYIOBAHUEM.
Paszpnein 5. BeICOKOMOJNIEKYISIpHBIE COEAMHEHUS
5.1 | [ImacTmaccel. 2 1 OcymecTBiATh BHYTPHU-U | XUMHUUYECKUI Bubnnoteka LIOK
Kayuyxu. MEXIIPEIMETHBIE CBS3H. 9KCHEPUMEHT https://m.edsoo.ru
BonoxkHa (peanbHBIN U
Hab6mronate JIEMOHCTPUPYEMBIE u .
BUPTYaJIbHBIN),
CaMOCTOSITENIbHO ~ TPOBOJIUMBIE  OIIBITHI.
KOH(epeHIust
CoOumronaTh npaBuia TEXHUKHA
0€30MacHOCTH. Oxa3blBaTh  MEPBYIO
MOMOIIIb TIPH 0XKOTaxX W JIPYTUX TpaBMax,
CBSI3aHHBIX c BEIIECTBAMHU "
71a00paTOPHBIM 000PYIOBAaHHEM.
Htoro 33 3 2
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TemaTn4eckoe IVIAaHUPOBaHHUE

11 kaace
No Tema, pazaen Komuue | Kontpo | Ilpoek | ITpaktu MeTtoapl 1 OpPMBI OpraHU3aIuN Peanuzanus DJIEKTPOHHBIE
Kypca CTBO JbHbBIE TBI YecKue o0yueHust. XapaKTepUCTHKA BOCIIUTATEIBHOTO (uncpoBrie)
9acoB | paboThI paboThI JIESITEIIBHOCTH 00YYarOIIHXCsl. MOTEHIIMaNa o0Opa3oBaTeNbHbIC
pecypchl
Paznen 1. Teopernueckre OCHOBBI XUMHH
1.1 | Ctpoenue 3 PazButs noHaATHe o xumuuyeckoMm | [lapnas u Bubnunoteka LIOK
aTOMOB. JJIEMEHTE Ha OCHOBE CTPOEHHUS aToMa. | IpyMIoBas https://m.edsoo.r
[Tepuoamueckuii @opMHUpOBaTh  TMOHSATHE  «HU3OTOMNBD». | paboTa mpu u
3aKOH U YmMmets OTpENENsATh  TOHATUS  « | BBIMIOJHEHUHU
Ilepnonnueckas XUMHYECKUH  3JIEMEHT», MOPSAKOBBIN | yUeOHBIX
cucrema HOMEp», «MAacCOBOE YHCIIO», «HU30TOI», | UCCIETOBAHUH,
XUMUYECKHUX «AIEKTPOHHAs 000J104Ka», | MBICIIEHHBIN
anemenTos JI. 1. «DIJIEKTPOHHBII CIIOW». YMeTh | SKCIIEPUMEHT.
Menneneena UCIIOJIb30BaTh CBeAeHMs o crpoeHuu | [lapnas u
aToMa  JUid  YCHEIIHOT0  peuleHHs | TpyMNIoBas
[T03HABATEJIbHBIX 3ajad. | pabora npu
CtpyKTypHupoBaTh MaTepuaig O KHU3HU U | BHIMIOJHEHUU
nesitenpHocTH  JI.M. MenneneeBa, 00 | IpOEKTOB,
YTBEPKACHUHU YUEHHUS O MEPUOJIUIHOCTH. | yIEOHBIX
YMeTh OnuchIBaTh M XapaKTE€pPU30BATH | UCCIIEIOBAHMM,
CTpyKTypy Tabmumbl « I[lepumomudeckast | IpaKTHUECKUX
cucremMa XMMUYeckux snemeHTtoB J[.W. | pabor.
MenpeneeBa», pazidyaTh  NEPHUOJBI,
Tpynmnbl,  TJIaBHBIE U MOOOYHBIE
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MOATPYIIIIBIL.

1.2

Ctpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIICCTB

PasrpaHnunBaTh TOHATHS «KOBAJICHTHAS
MOJISIPHAS, «KOBAJICHTHAS HETOJSPHAT.
YMeTh COCTaBIISTH CXEeMy OOpa3oBaHUS
BEIIECTB C KOBAJICHTHOM MOJSPHOH
CBSI3BIO. ITonumaTthb MeEXaHN3M
00pa3oBaHMs MOHHOU CBSI3H,

YMeTh XapakTepu30BaTh MOHHYIO CBA3b,
OTIM4aTh €€ OT JPYruX  BHUJIOB
XUMHUYECKON CBSI3H. YMETh OIpPEACIATH
CTCIICHB OKHCIICHHUS, COCTaBJIATh
(hOpMYJIBI CIIOKHBIX BEIIECTB 110 CTEIICHU
OKMCJICHUSI. YMETh  pa3rpaHUYMBaTh
TOHSTHS «XUMHYECKast CBS3bY,
«KpUCTAJIINYECKasl pelieTka», 0000maTh
MOHSTHS, MOZEIUPOBATh CTpOECHUE
BEIIeCTBA C KOBAJIGHTHONM W HWOHHOM
CBS3bIO.

YuebHoe
HCClIeqOBaHuE,
MBICIICHHBIN
AKCTICPUMEHT

Pemenue
KOHTEKCTHBIX
3anad,
XUMHYECKUI
JKCIIEPUMEHT
(peanbHBIN U
BUPTYaJIbHBIN

Bubnnoteka LOK
https://m.edsoo.r
u

1.3

XUMHYECKUE
peakuuu

Hcnons3oBate BHYTpH- "
MeXNpeaMeTHble  cBA3U. Omnpenensitsh
MOHATHSI «TEIUIOBOM 3PQEKT peaxium»,
«TEPMOXUMHUUCKOE YpaBHEHUE», «IK30- U
SHAOTEpPMUYECKAs peaKIus».
Onpenensitb MOHATUS MYTh «IIPOTEKAHUS
peakuun», «CKOpOCTh peaxkumy.
Omnpenensate noHATUS  «3(deKTUBHBIE
COYAApPEHUs», «IHEPrusl aKTUBALUNY,
«TOMOT€HHAsl CHCTEMa», «IreTeporeHHast
CUCTEMa». BBINONHATE pacueTsl IO

YuebHoe
HCCJIEIOBaHNE,
MBICJIEHHBIN
SKCIEPUMEHT

Pemenne
KOHTEKCTHBIX
3am;ady,
XUMHYECKHH
SKCIIEPUMEHT

Bubnanoteka LLOK
https://m.edsoo.r
u
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TEPMOXUMHYECKUM ypaBHEHUSIM | (peaibHBIN U
peaKuuid. BUPTYaJIbHbIN

Paznen 2. Heopranuueckas XuMust

2.1 | Metamnsl 6 Hcnons3oBarts BHYTpH- u [Mapnast u | Bubamnoteka LIOK
MEKIIPEIMETHBIE CBSI3H. rpymmosas | https://m.edsoo.r
XapakTepu3oBaTh XAMUYCCKHE pabota mpu u
9JEMEHThl MallbIX TEPHUOJOB MO0 HX BBIIIOJIHCHHH
IIOJIOKECHUIO B MEePUOIUYECKON Y4eOHBIX
cucteMe.O000mMAaTy 3HAHMSA H JCIaTh HCCIICAOBAHUM.
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUI
CBOHCTB METAJUIOB B IEpUOJAX U
rpynnax nepuoanuecKoil CUCTEMBI.

2.2 Hemeraminl 9 VYMeTb  HCHOJB30BaTh  3HAHUS  JUIA [Mapnast u | Bubanoteka LLIOK
COCTaBJICHUSI XapaKTePHUCTUKH rpymmosast | https://m.edsoo.r
€CTECTBEHHOI'0 CEMEHCTBA TaAJIOT€HOB, pabota npu u
OIIMCHIBATh CBOMCTBA TaJIOTCHOB B XOJIE BBIIOJTHCHUH
JEMOHCTPAIIMOHHOTO  DKCIIEPUMEHTA Y4eOHBIX
MPOBOJIUTH  HECJIOXKHBIE  XUMUUYECKHE HCCIICAOBAHUH,
OTIBITHI, COONIOZATh TIPaBWJIa TEXHUKU MBICJICHHBIN
0e30macHOCTH npu MPOBEJCHUH AKCIIEPUMEHT
HAONIONEHUM U  OIIBITOB; VUIATHCS
pacKkpbeIBaTh  MPUUYUHHO-CIIEICTBEHHYIO
3aBUCUMOCTh  MEXIYy  (DU3UIECKUMHU
CBOMCTBaMH, OTOUPATh HEOOXOIUMYIO
WH(OPMALIHIO U3 IPYTHUX UCTOYHUKOB.

2.3 CBsa3b 1 HccnenoBate  CBOWCTBA  M3y4YaeMbIX [Mapnast u | Bubamnoteka LIOK

HEOPTaHUYECKHUX BemiecTB. Habmonate 1eMOHCTpUpyEMBIE rpymmosas | https://m.edsoo.r
Y OpPTraHUYECKHUX Y CaMOCTOSITEIIBHO MTPOBOIUMBIE OTIBITHI. pabota npu u

BBIIIOJTHEHUHN
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BELIECTB y4eOHbIX

HCCJICIOBaHUM,

MBICJIEHHBIN

9KCIIEPUMEHT

Pa3nen 3. XuMus v )KU3Hb

3.1 | Xumus ¥ XKu3Hb 4 1 2 Hcnonb30BaTh NproOpeTEeHHbIE 3HAHUS U [Mapnast u | Bubamnoteka LIOK
YMEHHUS B IIPAKTHYECKON JCATENbHOCTU U rpymmosas | https://m.edsoo.r
[TOBCE/IHEBHOM JKU3HM U1 IKOJIOTUYECKU pabora mpu u

IPaMOTHOIO TOBEJIEHUS B OKpY’Karolen BBINIOJTHEHUH

cpene, COCTaBJISITh obo0maromnme y4eOHBIX

TaOJIMILIBI, OLIEHUBATh BIIMSIHUE UCCIIEI0BaHMH,

XMMHUYECKOI'0 3arpsi3HEHUs Ha OpraHu3M MBICJIEHHBIN

YeJIOBEKA U JIPYT'He KUBbIE OPraHU3MBbI. HKCIEPUMEHT

Htoro 33 3

OueHo4yHbIe MaTepPUAJIbI.

KonTposbHas padora 3a kypc opranudeckoii xumuu 10 kiacc

Bapuanr 1.
Sl Luc- mpanc- u3omepust XapakTepHa JUIst 1) Oyrena-1 3) Oytuna-1
2) byrena-2 4) 6ytuHa-2
2 Bpomuyto Boy 00ecIiBeUnBaOT BCe 1) aTan, sTHIIEH, alleTUIIEH 3) ctupon, 3TUJIeH, aleTUIeH
BEIIIECTBA B PSTY 2) XJI0pATaH, IpoIaH, OeH30JI 4) tonyon, 1,3-0OyTanueH, aneTuiacH
3 B pesynbrare B3anmoseiicTBus nmponanona -1 | 1)cioxusiid a3gpup 3) xeToH
c okcugoM menu (I1) mpenmyiiecTtBeHHO 2) anbjaerua 4) ankeH
obpazyercs
4 AMpoTepHbIe CBOICTBA NPOSBISAET 1) MypaBbUHas KHCIIOTA 3) macisHas KUCIoTa
2) DIUIUH 4) muuepuH
S Ben3051 MOXKHO ITOJIY4YHTh 1) TpuMepu3anuen aneTuaeHa 3) ruipupoBaHye LHUKIOAJIKAHA
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2) KpEeKUHIOM HE(PTEIPOITYKTOB

4)u3 anerara HaTpUs

6 ['upparanueit aneruiieHa B IpUCyTCTBUU 1) MmeTunamnerar 3) STUJIOBBINA CITUPT
coneit prytu (I1I) MOXHO MOTYUUTH 2) aletayibIeTu/I 4) nponaHaib

7 K peakiusiM 3amenieHust OTHOCUTCSA 1) aTeHa u BozbI 3) 6poma u BoOpOIA
B3alMOJICHCTBHE 2) 6poma U mporaHa 4) MeTUJIaMHHA U BOJIBI

8 KagecTBeHHOU peakuyen Ha IIIOKO3y Kak 1) yKCycHOM KHCIIOTOM

MHOTOAQTOMHBIN CITUPT SIBIISICTCS €€
B3aUMOJIEUCTBHUE C

2)ranoreHagKkaHaMu

3) ceexeocaxaeHHbM Cu(OH)2
4) ammuaunbIM p-poM AgrO mipu t°




Bl

Jis 6yTaHa XapaKTepHBI:

e130MEPU3ALIHS

erypaTanus

®B3aNMOCHCTBHUE C TaJIOreHaMH
®B3aUMOJICHICTBHUE C HATPUEM
eTUIPUPOBAHUE
®KaTAJIUTHUUECKOE OKHCIICHHUE

B2

deHon pearupyer c:

1.xucnoponom

2. 6eH3o0I0M
3.TUIPOKCHUJIOM HaTpUsI
4.XJI0pOBOIOPOJIOM
S.Harpuem

6.0kcuaoMm yriepona (IV)

B3

benok xapakrepusyer:

—o0pa3oBaH O U [3- aMUHOKHCIIOTaMHU
—npugoOaBieHuu pactBopa cyiabdara meau (II) B
M30BITKE MIEJIOUN K PACTBOPY O€IKa IOSBISICTCS
¢buoseToBOE OKpaIINBaHKE

—OCTaTKU aMUHOKHUCIIOT COEIMHEHBI B MOJIEKYIIe
MENTHTHBIMH CBSI3SIMU

—TIpH JCHATYPAIIUN HAPYIIACTCS MIEPBUIHAS CTPYKTYpa
Oenka

—TIepBUYHAS CTPYKTypa Oesika HapyliaeTcs npu
THJIPOJIN3E

C1

CoHg— CoHs— CH4Cly

K EF-r22075¥02

X1 — YKCYCHBIM — YKCyCHas
aJbJEeTUL KHCJIOTa

C2

IIpu cxwuranum 1,5 r BemecrBa nomyuwntn 1,121 COz u 0,9 r Bogel. OTHOCUTENBHAS
MJIOTHOCTh BEMIECTBA IO BOAOpoay paBHa 15. Ompenenute MONEKYIIPHYIO (HopMyity

BCIICCTBA.

Bapuanr 2.

B monekyne Tomyona
rudpuan3aIms opouTanei
YIJIEPOAHBIX aTOMOB

1) TosbKO Sp°
2) TOIBKO Sp>

3) sp* u sp?
4)sp’ u sp




Kak GeH3ou1, Tak ¥ TOIyOII
pearupyoT ¢

1) pactBopom KMnOg4
2) a30THOM KHUCIIOTON

3) 6pomHO¥ BOIOIM
4) CONSTHOM KUCIOTOMN

[Ipu menounom ruaponuse 1,2-
JTUXJIOpIIpoIiaHa o0pasyeTcst

1) nponanon-1
2)nponaHoi-2

3) nponaHaib
4) nponananon-1,2

VYKaxxure npomyKkt
B3aMMOJICHCTBHS DTAHOJIA C
HO10BOJIOPOIHON KUCIIOTOM

1) iomaTaH
2) sTUneH

3)aTan
4) aneTuiieH

[IpeBparmienue Oyrana B OyTeH
OTHOCHTCSl K PEaKIUH

1) nonumepusanuu
2) neruaparanuu

3) neruapupoBaHus
4) u3omepuzarun

CnoxHBIH 3pUp MOKHO
MOJIYYUTh IIPU B3aUMOJICHCTBUU
YKCYCHOW KHUCJIOTBI €

1) nponeHoM
2) IUATUIIOBBIM 3(hHpOM

3) sTaHoNOM
4) 0JICMHOBOM KUCJIOTOM

[Io panukasbHOMY MEXaHU3MY
B3aMMOJICHCTBYIOT

1) 6yTtunien u Boga
2) OyTuieH u 6poOMOBOIOPO/T

3) Oytan u 6pom
4) mponuieH 1 OEH301

KauecTtBeHHOI peakuueit Ha
IJIFOKO3Y KaK aJIbJIETU] SIBISIETCS
B3aMMOJICHCTBUE C

1) ykcycHOM KHCTIOTOM
2) rajoreHajikaHaMu

3) cBexxeocaxaeHHbM Cu(OH)2
4) ammMuauHbIM p-poM Ag>0 mipu t°

ITo npasuiy B.B. MapkoBHHKOBa
IIPOUCXOAUT B3aUMOCHCTBUE:

2)rporeHa u Bozbl

3)6yteHa-1 u xyopa
4)0ytena-1 u Bomopona
5)0yTena-2 u 6poma
6)rpornieHa 1 XJI0pOBOJIOPOAa

1)6ytena-1 u xsopoBonopoaa

BEIIECTBAMMU:

YKCYCHaSI KHCJI0Ta B3aHMO,Z[ef/'ICTByeT C

1.6pom
2.mmuepun
3.a301

5.k nonentan
6.Toyon

4.runpoxeun xenesa (11)




Jyis kpaxmasa U MeJUTFOJIO3bI BEPHBI -umerot ooty Gopmyiy (CsHioOs)x
CJICAYIOUINC YTBCPKACHUA. -MMEIOT OAMHAKOBYIO CTEIEHb ITOJIMMEPU3aAINN

~SBJISIIOTCS MPUPOTHBIMHU MTOJIMMEPAMHU
~BCTYMAaIOT B PEAKLIUIO «CEPEOPSHOro 3epKaia
~HE IIOBEPraroTCs TUAPOIIU3Y

~COCTOSIT U3 OCTATKOB MOJIEKYJI IVIFOKO3bI

Cl CHy CLAICI,
N B 5
CH4 CoH2—CsHs Xi— OeH3oitHas — OeH3oar
KHCIIOTa  HATPHS
C2 | Ilpu momHOM CrOpaHHU yrieBoaopona odpazopanock 27 T Bombl u 33,6 1 COz (H.y.). OTHOCHTENBHAS TUIOTHOCTH OTHOCHTEIbHAS

IUIOTHOCTb YIJIEBOJOPO/IA 0 Kuciopoay pasHa 1,3125. YeranoBuTe ero MoJeKysnsapHyto (Gopmyiry.

11 kaace.
HNToroBasi KOHTPOIbHAS padoTa MO XUMMH.
11 kaace

1 BapuanTt

Hanumvre ypaBHeHUs! peakuuii(MONEeKyIsipHbIE, MOHHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE), C TOMOIIU KOTOPBIX MOKHO OCYILIECTBUTH
CJIETYIOIINE MPEBPAIICHHS: KeNe30 — XJIOPHUJ jkemne3a(2) — ruapokcu xenesza(2) — ruapokcu xenesa(3) — cynbdar xeneza(3) —
HUTpar xenesza(3) — okcup xenesa(3) — xkenes3o.

Hoctarouno nu 50 mu 20%-ro pacTBopa cepHOM KUCIOTHI MIIOTHOCTHIO 1,139 r/mMn ansa okucnenus 6,5t uunka? KakoBa maccoBast gomst
cynb(aTa IMHKA B TIOJTYYEHHOM pacTBope?

[To snexTpoHHON KoH(urypauuu 4s2 4p3 omnpeaenuTe MOJOKEHUE DJIEMEHTAa B MEPUOJUYECKOM CHUCTEME, HA30BUTE €ro M YKaKUTe
BaJICHTHbIE BO3MOXKHOCTH, (POPMYJIBI U XapaKTep BHICUIMX OKCUAA U THAPOKCUAA.

Hanummre ypaBHeHMsI peaKlMii, COOTBETCTBYIOLINX CIENYIOLIEH cxeMe(Kak/1asl CTPEJIKa 03HAYaeT OJIHY PEaKIIHIO)

Ca(HCO3)2 --- X ---Cao



Ca(HCO3)2 Y - Ca0

2 BapuaHT
Kakue HOBBIE BeliecTBa 00pasyroTcsi MPH B3aUMOICHCTBUM MEXKIY COOOM CIIEQYIOIIMX BEIIECTB: MeEIb, a30THasg KHUCIOTA,
ATIOMUHMMA, XJIOpUA >kenesa(2), kapOoHaT Harpus, okcua xkenesza(2,3) — Fe304 - ? Hamumure ypaBHEHHS peakiimii(

MOJIEKYJISIPHBIC, HOHHBIE, OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIE).

Kakoit o0bem okcuma yriepona(4) obpasyercs mpu B3ammozeictBum20r Mpamopa, coxepkamero 80% kapOoHaTa KajbIUsi, C COJSHOU
kucinoroir? Kakoit oobem 20%-ro pacTtBopa THAPOKCHIA HATPHUSA IUIOTHOCTBHIO 1,219r/Mn HeoOXomuM aJis TOTJIOMICHHUS BBIICITMBIIETOCS
YIJIEKUCIIOro ra3a’?

[To anexTpoHHOM KoHpuUryparuu 4s2 4p4 onpenenute NOIOKEHNUE PIEMEHTa B IEPUOIUYECKON CHCTEME, HA30BUTE €ro M YKaXKUTE BaJICHTHBIC
BO3MOXKHOCTH, (DOPMYJTBI M XapaKTep BHICIIUX OKCUIA U THIPOKCHIA.

Hanummre ypaBHeHus peakiiuii, COOTBETCTBYIOIIUX CeNyIOIel cxeme( Kaxk1asi CTpelka 03HAYaeT OIHY PEaKIIHIo).

FeCl3 --- X --- Fe203

||
FeCl3 --- Y --- Fe203



