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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHONM MPOTPAMMBI CPEAHETO0 001mero oOpa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npemnogaBanus yaeOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHusaiusax Poccuiickoit deaeparium,
peau3yronmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin @enepamnuu Ha nepuoa 10 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO

oOmielt cTpaTeruy 00y4YeHUs, BOCIUTAHUS M PA3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alK, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTIOCTHOM CHCTEME XUMHUYECKOTro oOpa3oBaHUA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB IIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeJIOBEKa, a TAK)KE DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyHarONIMXCS Ha
YPOBHE CpeIHET0 00111eT0 00pa30BaHUSs CPEICTBAaMU YUYEOHOTO NMpeaMeTa « XUMHUSI,
COJIEp’)KaHhe M TIOCTPOCHHE KOTOPOTO OMPENESICHbl B MPOrpamMMe MO XUMUH C
y4€ToM crenu@uKkd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOMIMX Iele U MPUHITUIIOB,
XapakTepU3ymoIIUX COBPEMEHHOE COCTOSIHMUE CHCTEMBl CpPEIHEro oOIlero
oOpazoBanus B Poccuiickoit denepanuu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO0 POJib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaabHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpPY)KaIOIIeM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOM KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
Tpya M JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XUMHsI KaK Hayka



CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTHH HalpaBlieHA Ha pPELIEHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOMMMH UEISIMH W TMPUHIMIAMU CPEIHETO OOIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
00pa30BaHMsI B pa3IMYHBIX 00JaCTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBisiomuM  IpeAMeTa  «XUMUS»  SBIAIOTCA 0a30Bble  KYpChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU M0 HEOPTaHUYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMHUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» CPOpMHUpOBaHA B MpOorpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENETEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BeIleCTBax
JAIOTCS. B PAa3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIINH.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCss M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHoCcTH, B Kypce «OOInas u HeopraHuyeckas
XUMUS» O00yJaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAaHUs JonoHseTcs B Kypcax 10 u 11 kinaccoB aneMenTamMu
COJIEpKaHMs, UMECIOIIUMHU KYJIbTYPOJIOTUUECKUN U MNPUKIATHOM Xapaktep. OTH



3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C APYTMMHU HayKaMmw,
PAacKpBIBAIOT €€ pOJIb B IO3HABATEIBHON U IPAKTUUECKOMN AEATEIbHOCTU YEJI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTUYECKUA OCMBICIMBATh MHPOPMAIIMIO U IPUMEHSATD €€ JUIs OTIOJTHEHUS 3HAaHUH,
PELICHUS HHTEJUIEKTYaIbHBIX U SKCIEPUMEHTAJIbHBIX UCCIEN0BATENbCKHUX 3a/1a4. B
LEJIOM COJEp)KaHHE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y 00YUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTr0 MUpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb ITPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYHM MEXAy HOBBIMH (aKTaMH U TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTMYECKUX Mpo0seM, a
Takke NpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTHUIA U MaT€pHaJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4JarommMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUA TMpEeAMeTa MPEeAyCMaTpUBAIOT (POopMUpOBaHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYEHHE [Tl pa3IMUHbIX
BUJIOB JESATENILHOCTU: pELIeHUs MpoOieM, IOUCKa, aHanu3a U o0paboTKu
uH(popManuu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa IPAKTHYECKOW U
UCCJIEI0OBATENBCKON JIESITEIbBHOCTH, 3aHMMAlOUIEd Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, PH ONPEICICHUH
COJIepKaTeIbHOM XApaKTEPUCTUKHU LeJied HW3y4eHHUs NpelIMeTa HalpaBJeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMLMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAyKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NOAXOJ K OIPEACICHUIO LIEJEH H3y4YEeHUs
IIpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHM ILEJISMH H3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opMHUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJISIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IIeHN T MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPUEH UX
Pa3BUTHS U CTAaHOBIICHUS,



e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMUUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIIUX
MECTO B IIPUPOJAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOAEHUEM IpaBUII
0€3011acHOro 0OpaleHHsl C BEIECTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe Mo XMMHUHM YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHUH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeaHero oodiero odpazoBanus. CerojgHs B
IPENoAABaHUM XUMHUH B OOJIbIIEH CTENIEHN OTIAETCS NPEANIOYTEHHE TPAKTUUECKON
KOMIIOHEHTE COJEpKaHusl OOy4yeHUus, OPHUEHTUPOBAHHONM Ha IOATOTOBKY
BBIMMYCKHHUKA 00111e00pa30BaTENIbHON OpraHu3alvu, BIAJCIONIET0 HE HabopoM
3HaHWH, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U IPUMEHEHUS UX B PEAIbHOM JKU3HM JUJIsl pEeLICHMUS
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH U3y4EHUH NpeaMeTa « XUMHUSD» TOMUHHUPYIOIIEE 3HaUCHHUE
pUOOPETAIOT TaKue MU U 331a49H, KakK:

amanraus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaiau3a U 00paboTku uHbOpMaIH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA S TEIBHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YyUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUY I MOUCKAa M aHalln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPH IJAHUPOBAHUM U MPOBEICHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEIICHUH TI00ANBHBIX MpPoOIeM



PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakK)Ke MPUOOPETCHUS OIbITA
WCITOJIP30BAHUS TOMYYEHHBIX 3HAHWWA JJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueOHOM mmaHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Henelno), B 11 kitacce — 34 gaca (1 yac B Heneio).

PA3JIEJ I.
INNJIAHUPYEMBIE PE3YJIBTATBHI OCBOEHUSA YYEBHOI'O

HNPEIMETA XUMUA B 10 — 11 KJTIACCAX
HA BA3OBOM YPOBHE

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4YaromMuMHUCs TporpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M NpeAMETHbIM). HaydHo-mMeTonnueckoil OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHuUs SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIONTUMHCS POCCHHCKONW TIpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW U UCTOPUUYECKHUX TPAJAHIIHI 0a30BON HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOYYaroIuxcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMM, MPUCYIIUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYKUE MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.



JIMYHOCTHBIE PE3YJbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAIOTCS B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOW JEATCIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO T'PaKJaHCKOro OOIecTBa, NPHUHATBIMH B OOIIECTBE
HOpMaMd U TpaBWIaMH  TMOBEIEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00ydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEILHOW U TPAKTUYECKON JESITEIbHOCTH
OOyYaroIIMXCs M0 peau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABICHUSI O COIMAJIBbHBIX HOpPMax M TMpPaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHHOCTH MPH CO3AaHUN YIECOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TPUHUMATh MOTHBBI, HAaMEpPEHHMS, JIOTUKY H
apTyYMEHTBI JPYTUX IIPH aHAJIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIUTAHHUSA:

[IECHHOCTHOTO OTHOIIECHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K TIPOILIECCY TBOPYECTBA B 00JIACTH TEOPHUHU M TMPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTH)KCHHUS HAYKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

HMHTEpPECa U NT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCJIEAYIONIEM aHATU3e
nH(pOpMaIMK O MEPEIOBHIX JOCTIKCHUSIX COBPEMEHHON OTEUYCCTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEGHUBATh CBOE TMOBEJACHUE M TMOCTYINKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJEACTBUUA O3THUX
MOCTYTIKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:



NOHUMAaHUsl LEHHOCTEH 30poBOro M 0Oe30macHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEMecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MMOHMMAHUSl LEHHOCTHM TNPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UWHTEpeca K MPAKTUYECKOMY M3YUYeHHUIO Mpodeccruil pa3InvyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHNs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTHUBHOTO HENPHUATHS JCUCTBUM, MPUHOCIIIMX BpPEH OKPYKaArOIIEH
MPUPOTHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEIIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHOW MTPAKTUKH;



NOHMMaHUA cleuu(UKHM XUMUU KaK HAayKHd, OCO3HaHMA €€ poiau B
(OpMHUPOBAHNN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IpEJICTaBICHNUs 00 OKpYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEN W pElIEHUH MpOOJEM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUISI COBPEMEHHOMU
IUBUIM3ALMN: B €€ TYMaHUCTHYECKOI HAIIPaBJIEHHOCTH U BaYKHOM POJIU B CO3/1aHUU
HOBOWM 0a3bl MaTepHaIbHON KyJIbTYpBl, pEHICHHH TJI00aIbHBIX MPoOsIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
IKOJIOTUYECKON ©O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCIIELIHOTO TPYZa U 3KOJOTNYECKH KOM(POPTHOM KU3HU KaXKA0T0 YjieHa 00IECTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHUMAaHMs CYIIHOCTH METO/OB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO TOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEphIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

HWHTEpeca K 0COOECHHOCTSAM TpyJa B paznyHbIX chepax npodhecCuoHATbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) 00IeHayYHbIC TOHSATHS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPa H CIHCIU(PUKY METOIO0B TO3HAHUSA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCalIbHbIC Y4UeOHBIC NEWCTBHS (TI03HABATEIbHBIC, KOMMYHHKATHBHEIC,

pEryJsiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUHOHATBHON
TPaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUeOHBIC
JIEUCTBYS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHKE.



MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMH  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PEryJSTUBHBIMU
NEUCTBUSIMU.

OBJagenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHBIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM [UIS KIACCU(PUKAIMK BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHATH B MPOIECCE MO3HAHUA, UCIIOJIb3yEMbIE B XUMUHU CHUMBOJNYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU PEIICHUU YYEOHBIX TMO3HABATENBHBIX M MPAKTUUYECKHUX 3a/ad, MPUMEHSThH
Ha3BaHHbBIC MOJIECIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX PU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB M XUMHUYECKUX
peaKIuu;

bopMyIMpOBAThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY



MOMCKY METO/IOB pELIECHUs MPAKTUUECKUX 3aa4, IPUMEHEHHUIO PAa3JIMUHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HAy4HO-
MOMYJIsIpHAsT JIUTEpPATypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIC TIOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OIICHUBATH ed JOCTOBEPHOCTh U
HEMIPOTUBOPEYHBOCT;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX  3amad
OTpeENEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (GOpMy  TIpeICTaBIICHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHdopMaIuei: MPUMEHATh MEXIpeIMeTHbIe ((pU3ndeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMBI B XOJIE TUAJIOTa W/HUITN
JTUCKYCCHUW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TMPE/I0KEHHOM 3a1a4H;

BBICTYNIaTh C MPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOU JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO0 UCCIIEAOBAaHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pean3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYK/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TpEIjIaraéMblii aJrOpuT™M JCHCTBUN MpuU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIICCTBJISATH CAMOKOHTPOJIb CBOCH JCATEIPHOCTH HAa OCHOBE CaMOaHaIM3a 1
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI



10 KIIACC

[IpenMeTHbIE pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBbHON
IPAMOTHOCTH, HEOOXOJIMMOM JJII pEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKHI HJIEMEHT, aToM, JJEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHbI OOBEM, YIIIEPOIHbBIN CKENeT, QyHKIMOHATIbHAS TPYIINa, paIuKal,
WU30MEpUsl, U30MEPHI, TOMOJIOTUYECKHI PsiJl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOI 1
a30TCOJIEpKAINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbl (TEOpUS CTPOCHUs
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHUYECKUX COEANHEHNUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JJI WJUIKOCTPALUHU MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalline
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMs), J1aBaTh WM Ha3BaHUS IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKOJb, TNIHIEpUH, (eHos, (hopMalbIerul], aleTaablIerusl, MypaBbuHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);



c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHUYECKON CBSI3HM B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKUE CBOMCTBA THUIIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPOIUJICH, alleTUieH, OyTaaneH-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOI, 3TAHOJ, STHJICHTJIUKOIb, TIIMLIEPHH, (HEHOI,
aleTaNbIETU, MypaBblHasl U YKCYCHasl KHCIIOTBI, IIIFOK03a, Kpaxmal, LeJUIi0J103a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOIHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
pEaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHYECKUX SBJICHUH (HAOI0/IeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJIETTMPOBAHNE),
WCITOJI30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKUX BEIIESCTB MPU HAIPEBAHHH, ITOTYUCHUE
ATHJICHA U U3YYEHUE €T0 CBOMCTB, KAUeCTBEHHBIC PEAKIINH OPTaHMUYECKHUX BEIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMK OEJIKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMCH ypPaBHCHUH COOTBETCTBYIONIUX PEaKIMA U
(GbOopMyIMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YNIbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u qpyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAAaTh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNbTaThl OCBOCHHMS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
rpaMOTHOCTH, HEOOXOIUMOM ISl PEHICHUsI MPAKTUUECKUX 3a/lad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CpeEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHas, MOHHAS, METAUINYECKas, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMd, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
ANEKTPOJUTHYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS YHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN S3BIK XHMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,

chOpPMHPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUI;



c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIBIA ra3, aMMHaK, TaméHas
W3BECTh, HETAIEHAS N3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKON
CBs3M (KOBaJCHTHAs, MOHHAS, METAJUIMYECKAsl, BOJIOPOIHAS) B COCTUHEHUSAX, TUII
KPUCTAJUTMUECKONW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJspHas,
WOHHAS, METAJUTMYECKAs), XapakTep Cpebl B BOAHBIX PACTBOPaX HEOPTAaHUICCKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HUX COCTaBYy K OINpPEACIEHHOMY KIIacCy/TpyIe
COCIMHECHUH (IMPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCHIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITHH;

cOPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XMUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbI
XuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATIN, «IHEPTETUICCKHE YPOBHIN», OO BSICHITH 3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COCAMHCHHH IO TIEpPHOJaM H
rpynmnam llepuoanueckoi cucremsl xumMmuaeckux annemeHToB [1. 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TCHETHYECKOW CBS3M MEXKAY HEOPTaHMYCCKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHUH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATH XMUMHYECKHUE PEAKIUU TIO0
pa3sNUYHBIM TPHU3HAKaM (YUCIY M COCTaBy PEarupyrolldx BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHHA COCTABJIATh YPaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHUSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KaueCTBCHHBI COCTaB Pa3jUYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BEIIECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYIECKOMN
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJIUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBast 107151 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUM ra30B Mpu
XUMUYECKAX PEAKIUSAX, MACcChl BEMIECTBA WM 00BEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBAaTh W BBIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3lioKEHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OMpENICJICHUE Cpellbl PACTBOPOB BEMIECTB € IOMOIIBID YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIMu Ha cyibdar-, KapOooHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U POPMYyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
MH(pOpMAIMIO, TMOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OITACHOCTbH BO3JCHCTBUS HA )KMBBIC OPTaHU3MBI ONIPEICIEHHBIX BEIICCTB, TOHMMAs
cmbpicn mokazarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS H
MPEIOTBPAIICHUS NX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;



JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ajis 3amicu XUMHYECKUX

bopmyiL.
PA3JIEJ 2. COAEP KAHUE NPOI'PAMMBI

Conep:xkanue kypca. 10 kinacc. ba3oBblii ypoBeHb

Teopust ctpoeHus opranumyeckux coeauHeHuid A. M. bytneposa. IIpeamer opranumdeckoi
xumuy. OpraHuyeckHe BelleCcTBAa: NPHPOAHbIE, HCKYCCTBEHHble W CHHTeTHYeCKHe.
Oco0eHHOCTH cOoCTaBa M CTPOEHHMSI OPraHWYecKMX BellecTB. Buraausm u ero Kpax.
IlonsiTHe 00 yriieBogopoaax.

OcCHOBHbBIEC TMOJIOKEHUSI TEOPUHM XHMHYECKOro crpoenusi ByriaepoBa. BaneHTHOCTS.
CrpykrypHble GOpMyIbl — MOJHBIE U COKpaméHHbie. [IpocThie (0IMHApHBIE) U KpaTHBIE
(nBoliHBIE U TpOiHBIE) cBsI3U. I30Mephl 1 n3oMepus. B3auMHoe BIusiHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopble oOmIMe XWMHYECKHE CBOMCTBA OPraHMYECKHX BEIIECTB: HX
ropeHue, IUlaBjieHne U oOyriuBaHue. Mojenu (IIapocTep>KHEBbIE M OOBEMHBIE) MOJIEKYI
OpraHMYECKUX COEJUHEHMH pa3HbIX KiaccoB. OrmpeneneHue 3JIEMEHTHOIO  COCTaBa
OpPraHUYECKUX COCIUHEHUM.

Jlabopamopuvie onvimot. VI3roToBieHrE MOICNIEH OPraHUYECKUX COCTMHEHU.
YrieBoaopoabl M UX NPUPOAHbIE HCTOYHUKHU

IIpeneabHbie yriesoaopoanl. Aakanbl. Onpenenenue. ['oMonornueckuil psj ajakaHOB U €ro
obmas ¢dopmyna. CTpykTypHas u3omepus yriaepoaHou wenu. Paaukansl. Homenknatypa
aJIKaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, pEaKLUU 3aMellleHus (raJloreHHpOBaHUE),
peakLys pa3iokKEHUs1 METaHa, Peakus JeruApUpOBaHUs ITaHa.

HenpenenbHble yrieBoaopoiabl. AJIKeHbl. OTuieH. [‘oMosornueckuil psj — ajKEHOB.
Homenknarypa. CtpykTypHas u3oMmepus. [IpOMBIIITIEHHOE NOJIY4YEHHME AJIKEHOB: KPEKUHI U
JNeTUIpUpOBaHUE aJKaHOB. Peaknus nerujaparaluyd 3TaHOJNA, KakK JabopaTOpHBIM crocod
MIOJIy4YEHUsI DJTUJICHA. Peakuuu npucoennHeHus: TUIpaTanus, TUAPOTraIOreHUpPOBaHUE,
rajloreHdpoBanue, nonaumepuszauuu. IlpaBuno  MapkoBHukoBa. OKHCIIEHHE — aJIKEHOB.
KauecTBeHHBIE peaKIIMK Ha HENPEAEIbHBIE YTIIIEBOAOPOIBI.

Aaxkaguenbl. Kayuyku. Homenknatypa. Conpsbxénnble nuenbl. byramuen-1,3, wusompew.
Peakiust JleOeneBa. Peakiuu mnpucoenuHeHHs alkagueHoB. Kaydyku: HaTypanbHBIMH,
cuHTeTHuYeckue (OyTaueHOBBIN, U30NPEeHOBHIN). Bynkanuzanus kayuyka. Pesuna. D60HHUT.
AaxuHbl. O0as xapakTepucTHKa roMojiorudeckoro psja. Crocodsl 00pa3oBaHMs Ha3BaHHM
alNKMHOB. XMMHYECKME CBOWCTBAa  alleTUJIEHA: TOpPEHHE, peakUUh TPUCOECTUHEHUS:
THJIpOraJOreHUpPOBaHue, raJloreHUpoBanHue, ruaparanus (peakus Kydeposa), — ero noiaydeHue
U IIpUMEeHeHue. BUHWIXIIOpUI 1 ero noauMepu3anus B MOJUXJIOPBUHUIL.

Apenbl. beH3011, Kak IpeICTaBUTENIb APOMATUYECKUX YIIIEBOAOPOA0B. CTPOEHHUE Ero MOJIEKYIIbI
U CBOiicTBa (uU3MYECKME U XHMHUYECKHE CBONCTBA: TOpPEHHE, pEeakUWu 3aMelIeHUs —
raJJoreHMpoBaHue, HuTpoBanue. [lonyuenue u npumMeHeHne OeH3oa.

Ilpupoanbiii U monyTHbI ras3el. CocraB mpUpOAHOro rasa. Ero HaxoxkJeHHWE B NPHUPOJE.
[TpeumymiecTBa MPUPOAHOTO ra3a Kak TOIJIMBA. XHUMHUYecKas nepepadoTka MPUPOIHOIO rasa:
KOHBepcusl, nupoaun3. CHHTE3-Ta3 U ero NprUMeHEHHUE.

[TorrytHbIe Ta3bl, UX coctaB. IlepepaboTka momyTHOro rasa Ha (pakUMU: CyXO#l ras, mpomaH-
OyTaHOBasi CMECh, Ta30BbI OCH3MH.



Hed1b u cnocoobl eé mepepadorku. CoctaB HehT U e€ mepepaboTKa: MeperoHka, KPEeKHuHT,
pudopmunr. Hedrenpoayktsl u ux nomydenue. Ilonstiue o0 okTaHOBOM umcie. XUMHUYECKHUE
CrocoObI OBBIILIEHHS KauecTBa OCH3MHA.

Kamennblii yrons m ero mepepadorka. KokcoBaHWE KaMEHHOrO yrjiasi M €ro HpOAYKTHI:
KOKCOBBII a3, aMMHa4yHasl BOJ1a, KAMEHHOYTOJIbHAs CMOJIa, KOKC. ['a3udukanns kaMeHHOTO yIJIs.
Memoncmpayuu. I'opeHue IpenenbHBIX U HENPENCNIbHBIX YIIIEBOAOPOAOB: METaHa, JTaHa,
arieTnieHa. KauecTBeHHble peakLMHM Ha HeNpeAeibHbIE YIIEBOJAOPOJIbl: OOeclBEYMBAHUE
STUJICHOM U alleTUJICHOM PacTBOPOB II€pMaHTraHaTa Kajius 1 OpoMHo#i Bojbl. OTHOIIEHUE OeH30I1a
K 9TUM okucauTesnsam. Jleruaparanus staHona. 'uaponus kapouna kansius. Komnexiuu «Hedts
U HePTEenpoayKThl», «KaMeHHBIH yroib M HPOAYKTHI ero mepepadotkmy», «Kayuykm». Kapra
MOJIE3HBIX UCKOMaeMbIX PO.

Jlabopamopnuie onvimer. OOHapyKEHHE MPOIYKTOB TOpeHHs cBeud. VcciemoBaHue CBOWCTB
Kay4yKOB.

Kuciaopon- u azorcoaep:kanue OpraHnyecKue CoeAuHeHus

Opnoaromubie cnuprbl.  Onpenenenue. @DyHKIMOHANBHAs  TUMAPOKCWIBHAs — Ipymia.
I'omonoruyeckuii  pAx  NpeAeNbHBIX  OAHOATOMHBIX  CHUPTOB. M3omepus 1osIoKeHUS
(byHKUMOHAIBHON Tpynnbl. BogopoaHas cBa3b. XUMUYECKHE CBOMCTBA CIIUPTOB. AJbAErHIHAS
rpymna. Peakums ostepudukanuu, cioxsaeie 3¢upbl. I[lpumenenme cnuproB. JlelcTBue
METHJIOBOT'O U 3TUJIOBOTO CIIMPTOB HA OPraHU3M 4€JI0BEKa.

MHoroaromHble CHUPTHI. DTUJIEHTJIMKOJIb, KaK [IPEICTaBUTENb JBYXaTOMHbBIX M INIMIIEPUH, KaK
IIPEJICTaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakiys Ha MHOTOAaTOMHBIE CIIUPTHI, HX
CBOWCTBA, MOJTyueHHe 1 npuMeHenue. [lorstue 06 anTudpuzax.

®enos1. CtpoeHue, MojlydyeHue, CBOMCTBa U NnpuMeHeHne ¢eHona. KayecTBeHHbIe peakuuy Ha
¢denon. BzanMHoe BiIHMsHUE aTOMOB B MOJIEKYJIE (heHOIIa.

Aubaernabl U KeToHbl. DopMarnbaerua M auneTanbAeruil, Kak IPEICTaBUTENIN albAETUIOB,
coctaB MX MoJjekysl. DyHKIMOHajdbHas KapOOoHWiIbHas rpymmna. KauecTBeHHblEe peakluu Ha
anpaeruabl. CBoOWCTBA, MMOJydyeHHE U IPUMEHEeHHe (opMaliblerua u areraibaeruaa. Peakuuu
NoJIMKOHAEeHcauuu s popManbaeruaa. [Toustue o keToHax Ha IpUMepe alleToHa.
KapOoHoBble KHCI0TBHI. ['OMONIOTHUYECKHI ps TPENEIBHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinoT. JKupHble KapOOHOBBIE KHCIOTHl. XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
[TosryueHue u npuMeHEeHNE MypPaBbUHON U YKCYCHOM KHCIIOT.

Caoxubie 3¢upsbl. Kupbl. Peakius srepudukanuu. Croxssie 3¢gupsl. XXKupbl, Ux coctaB u
TUIPOIN3 (KUCIOTHBIN U men04Hoil). Mbuta. ['uapupoBaHue sxupoB.

VYraeBoawl. VYrieroasl. Monocaxapuasl. [oko3a  kak  ampaerupocnupt.  CopOwur.
MosnouHokucnoe u cnuproBoe oposkenue. Porocuntes. ucaxapuasl. Caxaposa. [lonmucaxapust:
KpaxMaJ, [eJII0J103a.

AMuHBI. AMUHOTpyIIa. AMHHBI IpeZiebHbIE U apoMaTnyeckue. AHWIMH. [lonydeHne aMMHOB.
Peaxnus 3unnna. XuMu4yeckre CBOWCTBA U MPUMEHEHHE aMHHOB.

AMMHOKHUCJIOTBI. AMHHOKHCIOTBI, COCTaB HMX MOJEKYJ1 U CBOWCTBA, KaK aM(pOTEpHBIX
OpPraHWYECKHX COCAVMHEHMH. [TMuuH, Kak @peacTaBUTENb aMHHOKUCIOT. [lomydeHue
MOJIMIIETU/IOB PEAKIUEN ONIMKOHAeHCauU. [ToHaTHE O IENTUAHON CBA3H.

Beakun. CrpoeHue Monekyn O€NKOB: IEpBUYHAs, BTOPUYHAs W TPETUYHAs CTPYKTYPHI.
KavecTBeHHbIE peakuy Ha O€NKH, UX THJIPOJIN3, IEHATYpalus 1 OHoIorudeckue (QyHKIHH.
Jemoncmpayuu. IlonydeHne ampIeruaoB OKHCIEHMEM CIHUPTOB. KauecTBeHHas peakius Ha
MHOT'OAQTOMHBIE CIUPTHL. 3aBUCHUMOCTb PAacCTBOPUMOCTH (pEHONa B BOJAE OT TEMIIEPATYpHI.
Bsaumopeiicteue ¢ OpoMHoi#l Bogoi u xsopuaom sxkenesa(lll), kak kauecTBeHHbIE peakIMHU Ha
¢denon. Peakuuu cepeOpsHOro 3epkana U CO CBEXEMONy4deHHbIM ruapokcugoM meau(ll) mpu
HarpeBaHuM, KaKk KayeCTBEHHbIE peakluuu Ha ajbpaeruabl. OOpa3ibl MypaBbUHOH, YKCYCHOM,
NAJIBMUTHHOBOM M CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJE. ANIbAECTUIHBIE CBOMCTBA U
CBOMCTBa MHOTOATOMHBIX CIHPTOB TJIOKO3bI B peakuuu ¢ rugpokcuaoMm  memu(ll).
Wnentudukanus kpaxmana. KauecTBeHHbIE peakiiuy Ha OEJIKH.



Jlabopamopnwvie onvtmot. CpaBHEHUE CKOPOCTH MCIIAPEHHsS BOIBI M 3TaHOJIA. PacTBOPUMOCTH
[JIMLIEPUHA B BOJIE. XMMUYECKUE CBOMCTBA YKCYCHOM KHCIOTHI. OnpeneneHue HEeNpeaeabHOCTU
pactutenbHoro Macia. WneHTudukanmus Kpaxmajga B HEKOTOPBIX MPOAYKTaXx MHUTAHUA.
N3roroBieHne KpaxmanbHOro kieucrepa. HM3rotoBieHue MoJeNed MOJIEKYJ aMHHOB.
N3roroBieHne MoIe€IM MOJIEKYJIbI [JIUIHHA.

Ilpakmuueckan padoma. U nenTrduUKaus OPraHUuECKUX COSTMHCHUN.

Opranuveckasi XumMusi 4 001IECTBO

Bbuorexnosnorus. Ilepuonbl e€ paszutus. Tpu HampaBieHuss OMOTEXHOJOTMM: TeHHas (WIH
TFeHeTUYEeCKasl) MHKEHepUsl; KIeTOUHas MHXKEHEepUs;, Ouonoruueckas MHxeHepus. [ eHeTHuecku
monudummpoBanabie opranm3mMel  (IMO) wu TpancreHHas mpoayknus. KioHupoBaHue.
NmMmoOunmn3oBaHHble (DEPMEHTHI U UX IPUMEHEHUE.

Ioaumepsl. Knaccuduxanus monumepos. VIcKkyccTBEHHBIE TOTUMEPHIL: IEIUTYJION], alleTaTHBINA
HIENK, BUCKO3a, eTo(aH.

Cunrternuyeckue nojumepsl. [lomumepusanus 1 MONIUKOHACH AN, KaK CIIOCOOBI MOTY4YEHUS
nonuMepoB. Cunretnueckue kaydyku. [lomuctuposn, TeduoH U MOJMBUHUIXIOPUA, Kak
npeacTaBuTeN miactMacc. CHHTETUUECKHUE BOJIOKHA: KAllpOH, HAMJIOH, KEBJIAp, JIABCAH.
Jemoncmpayuu. Konnekuyy KayuyyKkoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3/1CJIUN U3 HUX.
DepMEHTAaTUBHOE PA3JI0KEHUE IEPOKCHIA BOAOPOAA € IIOMOINBIO KaTajlas3bl CBEKEHATEPTHIX
MOPKOBHU WJIH KapTOQers.

Jlabopamopnuie onvimsi. O3HAKOMIIEHUE C KOJUIEKIIMSIMUA Kay4yKOB, IUIACTMAcC U BOJIOKOH.
Ilpakmuueckaa padboma. Pacnio3HaBaHHe MJIACTMACC U BOJIOKOH.

Coaepxanue kypca. 11 kiacc. bazoBbiit ypoBeHb
CTtpoeHue BelecTn
OcHoBHbIe cBeleHUs] O cTpoeHnMH aroMa. CTpoeHue aToma: cocTaB sApa (HYKIOHBI) U
anekTpoHHas oOonouka. [lonstue 06 wuzoromax. IloHATHE O XUMHYECKOM »3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJIOM sJIpa.
IHepuoauyeckas cucrema xumu4yeckux 3j1eMeHToB /[. 1. MenaeiieeBa B cBeTe cBeTe YUYCHUS
0 ctpoennu atoma. Ouszndeckuii cMpich npuHsATor B Tadiuue J[. Y. MenaeneeBa CUMBOJIUKHU:
MIOPSIIKOBOTO HOMEPA DJIEMEHTAa, HOMEpPA NepuoAa U HoMmepa rpymnmsl. [IoHATHE O BaJeHTHBIX
anekTpoHax. OToOpaxeHne CTPOEHUs JIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUECKHX 3JIEMEHTOB C
MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TpauIecKux GopMyIl.
OObsicHEHHE 3aKOHOMEPHOCTEH HW3MEHEHHUs CBOMCTB JJIEMEHTOB B IEpUOJaX U TIpyIIax
NEePUOANYECKON CUCTEMBI, KaK CJIEJICTBUE UX JIEKTPOHHOTO CTPOCHHUS. DIEKTPOHHbIE cEMENCTBA
XUMHUYECKHX DJIEMEHTOB.
CpaBHenue Ilepuoanyeckoro 3aKkoHa ¥ TeOPUH XUMHYECKOI0 CTPOeHHsI HA (puiocopckoi
OCHOBeE: IIPEANOCBHUIKM OTKPBITHs [leproauueckoro 3akoHa M TEOPUU XUMUYECKOTO CTPOEHUS
OpraHMYECKHUX COEIMHEHUH; pOjb JMYHOCTHU B HUCTOPUM XHMMHH; 3HAUYEHHUE IPAKTUKU B
CTaHOBJIEHUH U Pa3BUTUN XUMHUYECKUX TEOPHUH.
HNonnas xumMHuyeckas CBA3b U HOHHbIE KPUCTANIMYecKHe pelléTkn. KaTnoHbl 1 aHUOHBI: X
3apsbl M KJacCU(UKalus M0 cOCTaBy Ha MpocThle U cioxHble. [IpencraBurenu. IlonsTue 00
MOHHOM XMMHUYecKoW cCBsi3M. MoHHas kpucramummueckas pemérka U (U3NYECKHUe CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIE 3TUM CTPOCHHEM.
KoBasieHTHasi XuMu4eckasi CBsi3b. ATOMHbIE M MOJIEKYJ/ISIPHbIE KPUCTALJIMYECKHE PeIIETKH.
[TonsiTHE O KOBAJIEHTHOM CBA3U. OJIEKTPOOTPULIATENBHOCTb, HENOJSAPHAs W MOJSIpHas
KOBaJIEHTHbIE CBA3M. KpaTHOCTh KOBaJE€HTHOM CBSI3U. MexaHn3Mbl 00pa30BaHUsl KOBAJIEHTHBIX
CBsizel: OOMEHHBIH W JOHOPHO- aKUeNnTOpHbIH. I[loNApHOCTH MOJNEKYJBI, Kak CleACTBUE
MOJIIPHOCTHU CBSI3M M T€OMETPUM MOJIEKYJbl. Kpucrtanmnueckue peméTky ¢ STUM THIIOM CBA3H:
MOJIEKYJIsIpHble U aroMHble. Du3nyeckre CBONCTBA BELIECTB, OOYCIIOBIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.



Mertannun4yeckasi ¢Ba3b. [[oHATHE 0 METAITIMYECKON CBA3M U METAUNIMYECKUX KPUCTAIUNIMYECKUX
pem€rkax. Pu3MYECKUE CBOMCTBA METAJUIOB HAa OCHOBE HX KPUCTAJUIMYECKOIO CTPOCHHS.
IIpuMeHeHne METAIIJIOB HA OCHOBE UX CBOMCTB. UEpHBIE U IIBETHBIE CIUIABHI.

Bonoponnasi xumMmudeckasi cBsi3b. MeXMOJIEKyIsipHas U BHYTPUMOJIEKYJISIpHasi BOAOPOJHBIE
CBSI3M. 3HAYECHUE MEKMOJIEKYIISIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJE U )KU3HU YEJIOBEKA.
IHosmmepsl. [lonydyeHune MNONMMEPOB pPEAKLUSAMHU MOJMMEPHU3ALUU U  IOJMKOHICHCALUU.
Baxxneimne npencTaBUTEN IUIACTMACC U BOJIOKOH, MX IIOJIYYEHHE, CBOMCTBA U IIPUMEHEHME.
[ToHsiTHE O HEOPraHUYECKUX MOJIUMEPAX U UX IPEICTABUTEIH.

MucnepcHble cuctembl. [loHsTne o mucnepcHoi (asze W AMCIEPCUOHHOMN cpene. ArperaTtHoe
COCTOSIHUME pa3Mep dacTHil (as3bl, KaK OCHOBA JJs KIACCU(PUKAIMH TUCIIEPCHBIX CHUCTEM.
OMyJIbCHH, CYCIIEH3UH, a3PO30JIM — IPYIIIBI TPYOOJUCIIEPCHBIX CUCTEM, UX IPECTaBUTENN. 301
U el — TPYyNIbl TOHKOJUCIEPCHBIX CUCTEM, MX IpeacraBurenu. [loHsTHe o cuHepesuce u
KOaryJIsLHH.

Hemoncmpayuu. Ilepuonnueckor cucrembl xumuueckux sieMeHtoB [[. M. MenneneeBa B
pasnnyHbIX (popMax. Mozaenb HOHHON KPUCTAIIIMUECKON PeIETKH Ha IpUMeEpe XJIOpH1a HaTpHsL.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAIUIMYECKON PEIIETKOMN: KaIbLUT, FAJUT. Moaenu MOJIeKyIspHOU
KPUCTAJJIMYECKON PEIIETKN Ha IPUMEPE «CYXOro JIbJa» MU UOJa U AaTOMHON KPUCTAJUIMYECKON
pelmETKN Ha MpuMepe anMasa, rpadura win kapua. Monens MosspHOro odbséma rasa. Monenu
KPUCTANIMYECKUX PEUIETOK HEKOTOpbIX MeTauioB. Komneknuu o00pas3loB  pas3MyHbIX
qucnepcHbIx cucteM. CHUHepe3uc U KoaryJsiusl.

Jlabopamopnvie onvimpl. KOHCTpyHpOBaHME MOJEIM METAUIMYECKOM XMMHYECKOH CBS3U.
[Tony4yeHne KOJJIOWIHOTO pacTBOpa KypHHOTO OeliKa, WCCIIEOBAaHUE €Tr0 CBOMCTB C MOMOIIBIO
Ja3epHOM yKa3KHM U IPOBEACHUE €ro AeHaTypauuu. [loaydeHne sMynbcuy pacTUTEIBHOTO Macia
u HabOmromeHue 3a e€ paccioeHueM. [lomydeHuwe CyCIEH3WH «M3BECTKOBOTO MOJIOKa» U
HaAOJIFOJEHUE 3a €€ ceAUMEHTALIMEN.

XuMHYeCKHe peakuuu

Knaccuukanusi XuMHYeCKUX peaknuii. AloTponu3anys 1 H30MepHu3alys, Kak peakiuuu 0e3
M3MEHEHHUsl cocTaBa BellecTB. Asorponust ¥ €€ mnpuuuHbl. Knaccuduxanus peakuuil o
pasIMYHBIM OCHOBAaHHUSM: [0 YUCIY M COCTaBy pEareHTOB W IPOAYKTOB, MO ¢ase, IO
UCTIOJIB30BaHUIO KaTanu3aTopa win (epmenta, mo terioBomy 3¢ddekry. Tepmoxumuueckue
YPaBHEHHUs pEaKLUil.

Cxopocth xuMHYeckMX peakunuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHMUYECKHUX
peakuuii: IpUpOJa PEarupyrolIMX BELIECTB, TEMIIEpaTypa, IUIOLNIaJb WX CONPHUKOCHOBEHUS
pearupymoIrx BELIeCTB, UX KOHIEHTpalus, NPUCYTCTBHE KaTaiu3zaropa. [loHsTue o xatanuse.
®depMeHThI, Kak OMOJIOrHYeckre KaTaau3aTopbl. MTHTHOUTOPHI, KaK «@aHTOHUMBI» KaTaJu3aTOpOB
U MX 3HaYCHHE.

XumMuuyeckoe paBHOBecHe M c1OCco0bI ero cmemenus. Knaccudukanus XUMHUUECKUX peakIuii
10 MpU3HAKy UX HampasiieHus. [loHsaTue 06 0OpaTUMBIX peakIUsiX U XUMHUYECKOM PaBHOBECHHU.
[Mpunmun  Jle-lllatenbe u cmocoObl CMENIEHUS XUMHUYECKOTO PaBHOBECHS. Obmas
XapaKTepUCTHKA peakUui CUHTe30B amMMmMaka W okcuja cepbl(VI) m paccMoTpeHue yciaoBuid
CMEILIEHNS UX PAaBHOBECHS Ha IPOU3BOJICTBE.

I'mapoaus. OOpaTuMblil 1 HEOOpAaTUMBIN ruApoan3bl. I'uaponns conei u ero Tunsl. ['naponus
OpPraHMYECKHUX COEAMHEHHUH B *KMBBIX OpPraHM3MOB, KaKk OCHOBa oOMeHa BemiecTB. IlonsTHe 00
HHEPreTUUECKOM OOMEHE B KJIETKE U POJIU TUAPOIN3a B HEM.
OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peaknuuu. CTEneHb OKUCIECHUS U €€ ONpEIeNICHue II0
dbopMynaM OpraHMYECKUX U HEOPraHUYECKHX BEUIECTB. DIIEMEHTHI U BELIECTBA, KaK OKUCIUTEIH
u BoccraHoBuTenu. IloHsATHEe O mpomeccax oOkuciaeHUss M BoccraHoBieHus. CocraBiieHHe
YpaBHEHUN XUMHUYECKUX peaklnii Ha OCHOBE 3JIEKTPOHHOTr0 OanaHca.

DJIEKTPOJIM3 PACIIABOB W PACTBOPOB JJIEKTPOJHTOB. XapaKTEpUCTHKA JJEKTPOJIM3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO Mpoiecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOIIEro B
pacTBopax 3JeKTpoNMTOB. lIpakTHueckoe NMPUMEHEHHE DIIEKTPOJIM3a: IOJYyYEHHE TajOr€HOB,
BOZIOPO/IA, KUCJIOPOJA, IIEIOYHBIX METAJUIOB M IIEJIOYEH, a TAKXKE AITOMHUHHS 3JIEKTPOIU30M



paciuiaBoB M PACTBOPOB COEAMHEHUN JTUX 3JEeMEHTOB. [loHsATHE O TranbBaHOIUIACTHUKE,
raJIbBaHOCTETUH, paQUHUPOBAHUH [[BETHBIX METAJIIOB.

Jlemoncmpayuu. PactBopeHre CEpHOIl KUCIOTH 1 aMMHUAYHOMN CENUTPBI U (PUKCALUs TEIJIOBBIX
SABJIEHUU JUIs1 3TUX IIPOLIECCOB. B3auMoaeicTBUs paCTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KUCIIOT
OJINHAKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMU KycOUKaMu (TpaHyjiamMH) LIMHKA U B3aUMOJICHCTBHE
OJIMHAKOBBIX KYCOUYKOB pPa3HbIX METAUIOB (MarHus, IMHKA, €Je3a) C pacTBOPOM COJISTHOU
KHCJIOTBI, KaK MpPUMEp 3aBUCHMOCTH CKOPOCTHM XMMHMUYECKHX PEaKUUd OT IPHUPOAbI BEUIECTB.
B3aumoneiicTBue pacTBOpOB THOCYNIb(aTa HATPUS KOHIICHTPAIIUN U TEMIIEPATyphl C PACTBOPOM
CEpHOM KHUCIOTBL. MozenupoBaHue «KUIALEro ciosi». lcnonp3oBaHME HEOPraHWYECKHUX
KaTajau3aTopoB (COJEH xene3a, HOauaa Kaaus) ¥ IPUPOIHBIX 00OBEKTOB, COACPKAIIUX KaTanaszy
(cbIpoe Msico, kapTodenb) AN pa3ioXKeHUs MEepoKCHAa BoJaopoja. B3aumopeicTBue LMHKA C
COJITHOM KHCJIOTOW HHTpaToM cepedpa, Kak MpUMEphl OKUCIHTEIHbHO-BOCCTAHOBUTEIHHON
peakiuii u peakiuu odbMena. KoHctpyupoBanue monenu anekrtponusépa. Bunmeodpparment c
MPOMBIIUICHHOW YCTAaHOBKH JIJIS1 TIOJIYYE€HHUSI ATFOMUHUS.

Jlabopamopuwie onvimur. inroctpanus npasuia beproie Ha npakTuke — NPOBENECHHUE peaKUid
¢ oOpa3oBaHHMEM OcCaJlka, Ta3a W BOJBL. | e€TEPOrCHHBIN KaTallu3 Ha TpPUMEpPE Pa3IOKEHUS
MEepPOKCUIa BOJOPOAa B NPUCYTCTBUM JUOKCUIA MapraHia. CMmellieHrue paBHOBECHS B CUCTEME
Fe¥* + 3CNS™ < Fe(CNS)s. HcnpiTanne MHANKATOPAaMH CPEIbl PACTBOPOB COJNEi PasIHUHBIX
TUNoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHASA peakiusi M peakuus oOMeHa Ha Mpumepe
B3aMMOJICHCTBHS pacTBOPOB cyibdaTa meau(Il) ¢ xene3oM U pacTBOPOM IICTOYH.
Ilpakmuueckaa paboma. PeuieHne >KCIEPUMEHTANbHBIX 3a/Jad IO TeMe «XHUMHUYecKas
peaKLHs».

BemecrBa 1 ux cBoiicTBa

Meranbl. ®uznyueckre CBOMCTBA METAJUIOB, KaK (QYHKIIHMS X CTpOeHUs. JeJeHre MeTaioB Ha
CPYIIbl B TEXHUKE M XUMHUU. XHMMHUUYECKHE CBOWCTBA METAJUIOB U 3JIEKTPOXUMHUYECKUH Pl
HanpsokeHui. [lorsTue o MetamuiorepMun (ATFOMUHOTEPMHUHM, MAarHUETEPMUU U JP. ).
Hemeranasl. buaaropoansie rasepl. Hemeramel kak oxkuciurend. Hemeraiuibl — Kak
BOCCTaHOBUTENH. Psiy anekTpooTpuniateibHOCTH. IHEpTHBIE WM OJ1arOpOTHBIC Ta3hl.

Kuciaorel Heopranuveckume u opranmyeckume. Kuciaorsl ¢ TOYKM 3peHUsT aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. KUCIOTBI ¢ TOYKM 3pEHHS] TEOPUU AIEKTPOIUTUYECKON JUCCOLUALIMH.
Kucnotrsr ¢ Touku 3peHHs MPOTOHHOM Teopuu. OOIIMEe XUMUYECKHE CBOMCTBa KHCIOT.
Knaccudukanust Kucior.

OcHoBaHMsI HeopraHuveckue M opraHumdeckue. OCHOBaHUS C TOUYKM 3pPEHHUS] ATOMHO-
MOJIEKYJIApHOTO yueHust. OCHOBaHUSI C TOUKHU 3PEHUSI TEOPUH DIIEKTPOTUTHIECKOM TUCCOIHAIINN.
OcHoBaHMsI ¢ TOYKU 3peHHsS MPOTOHHOU Teopuu. Knaccudukanus ocHOBaHUN. XUMHUYECKUE
CBOICTBA OPTaHUYECKNX U HEOPraHUYECKUX OCHOBAHHUI.

AM@oTepHbIe coeTMHEHHNs HeOpPraHnyeckne U opranudeckue. Heoprannueckue amporepHbie
COCIMHEHUS: OKCUBI M TUAPOKCH/IBI, — UX CBOMCTBA U MojydeHrne. AMGOTEpHbIC OPraHUIECKUe
COEIMHEHMS Ha IpUMepe aMUHOKHUCIIOT. [lenTuapl M nenTuaHas CBs3b.

Coumn. Kitaccugukanus coneit. JKéctkocTs BoJbl U crtocoObl e€ ycrpanenus. [lepexon kapooHata
B THJIpoKkapOoHaT u o0patHo. OO0IIMe XMMHUYECKHe CBOMCTBA CONEH.

Hemoncmpayuu. Komnekuust wmertamioB. Komwtekuust HemeramuioB.  BsaumopelictBue
KOHILICHTPUPOBAaHHOM a30THOM KHUCIOTBHI C Meabio. Bcemblka TepMUTHONW cMmecu. Bcemblmika
YE€PHOTO TOpOoXa. BBITECHEHWE TAJOT€HOB W3 HX PAcTBOPOB JIPYTMMHU TaJIOT€HAMH.
B3aumopeiicTBue mapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHMCIIOTHI U aMMHaKa («IbIM
0e3 oras»). [lomyyenne aMMuaka U M3ydeHue €ro CBOMCTB. PasnuuHble Ciiydan B3aMMOICHCTBHS
pacTBOpPOB COJIEM AMIOMUHHUA CO WENOUYbt0. IlomydeHue KECTKOM BOABI U YCTpAaHEHHUE €€
HKECTKOCTH.

Jlabopamopuvie onvtmul. [lonydeHue HEpacTBOPUMOIO THAPOKCUIA U €r0 B3aUMOCIHCTBUE C
kucioro. MccnegoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM KHCJIOT
KareJbHbIM METOAOM IpHU WX pa3daBieHun Bojou. [lomydenwe amdoTepHOro TUAPOKCHIA U
M3y4deHHe ero cBoMcTB. [IpoBeneHne KaueCTBEHHBIX PEAKIIUMI 110 ONPEACICHUIO COCTaBa COJIH.



Ilpakmuueckasa padoma. PenieHue >KCNEPUMEHTABHBIX 3a7ad no Teme «BemectBa u ux
CBOICTBa».

XuMHs 4 COBPeMeHHOe 0011eCTBO

IIpousBoacreo ammuaka U MeraHoJa. [loHATHE 0 XMMUYECKOW TEXHOJIOTHH. XHUMHUYECKUE
peakuu B MPOM3BOJCTBE aMMHaKa U MeTaHoja. O0mias kiaccuuKarmoHHas XapaKTePUCTHKA
peakluii CHHTE3a B MPOU3BOJICTBE ITUX MPOAYKTOB. HayuHble MpUHIMIGI, JEXKAallUue B OCHOBE
MPOU3BOACTBA aMMHUaKa U MeTaHoJia. CpaBHEHHUE 3TUX POU3BOJICTB.

XuMn4yeckass rpaMOTHOCTh KAK KOMIIOHEHT o00ulell KYJbTYpPbl 4YejoBeka. MapkupoBka
YIaKOBOYHBIX MAaTEPUAJIOB, AJICKTPOHUKH U OBITOBOM TEXHUKH, SKOJIOTHYHOTO TOBApa, IMIPOTYKTOB
MATAHUS, STUKETOK 10 YXOy 32 OHEHKIOM.

Hemoncmpayuu. Mopeinb TPOMBIIUICHHOW YCTAHOBKHM IOJYYEHHUs] CEPHOM KHUCIOTHL. Mojenb
KOJIOHHBI CHHTE3a aMMHaKa. BumeopparMeHTsl U CIaiabl O CTENCHH IKOJIOTUYECKON YHCTOTHI
TOBapa.

Jlabopamopuvie onvimobi. VI3yueHue MApKUPOBOK pPAa3JIMYHBIX BHJIOB IPOMBILUIEHHBIX U
MPOJAOBOJILCTBEHHBIX TOBAPOB.



PA3JIEJ 3. TEMATHYECKOE IINTAHUPOBAHHUE

HazBanue Kou- JlabopaTopHbie IIpakTH4yeckue JleMOHCTpalMOHHbIE
pasjaena BO padoThbI padoThbI ONBITHI
4acoB
XUMMUS 10 KJTIACC
Tema 1. Teopernueckue 3 Nel. Omnpenenenue Hekotopsie = o0mme  XUMHUYECKHE€  CBOMCTBA
OCHOBBI  OPraHHYecKOii JJIEMEHTHOTO cocraBa OpPraHMYECKHUX BEILIECTB: UX TOpPEHME, IIABJIECHUE U
XUMHU OpPraHUYECKUX COCIUHECHHM. 0o0yrauBaHUeE.
Monenu (mapocTep>KHeBble U OObEMHBIE) MOJICKYI
OpPraHMYECKUX COECIUHEHUN pa3HbIX KJIacCOB.
OmnpeneneHue 3JIEMEHTHOTO COCTaBa OPraHMYECKUX
COCIMHEHUM.
Tema 2. YriieBopopoas! 12 | Ne2. UsroromineHue moenen I'openue peeabHbIX U HeMpeneabHbIX
U UX NPUPOJIHbIE MOJIEKYJI YTJIEBOJOPOOB. YIIEBOJOPOAOB:  METaHa, JTaHa,  AalCTHJICHA.
HCTOYHUKH Ne3. Ob6napy:xeHue KauecTBeHHBIE ~ peakMud  Ha  HENpeesbHbIE
HENpEEeNbHbIX COSAVHEHUN B YIJIEBOAOPOABI:  00ECHBEUMBAHUE OSTHIEHOM H
KUAKUX He(PTEpOIyKTaXx. alleTUJIEHOM pacTBOPOB I€pMaHraHaTa Kajlusi U
Ne4. TlomyueHune u cBoOMCTBa OpPOMHOI BOJIBI.
alieTuIeHa. OtHomeHnne OeH30/la K O3TUM  OKHUCIIUTENSIM.
Nes. O3HakoMJIEHHE c Jernaparanus sTaHona.
KOJUIEKIIEH «Hedts u I'unponu3 kapbuaa KanbLusl.
MIPOAYKTHI €€ epepaboTKI» Komnexkuun «HedTb " HEPTENPOAYKThI»,
«KameHHBIN yrosib M MPOAYKTHI €ro nepepaboTKn»,
«Kayaykn».
Kapta nosne3nbix uckomnaemoix PO.
Tema 3. 9 Ne6. CpaBHEHUE CKOPOCTH IlonyueHne anpIeruioB OKUCIEHHEM CIHUPTOB.

Kucaoponocoaep:xamue
coeIMHEeHUs

HCIIapCHU BOABLI U OTaHOJIA.

KauecTBeHHast peakiysi Ha MHOTOQTOMHBIE CIUPTHI.
3aBHUCHUMOCTh PacTBOPUMOCTH (peHona B BOJE OT
TeMIEPaTypBhl.




Ne7. PactBopuMOCTb
ruiepuHa B Boje. CBoiicTBa
[JIMIEPUHA.

Ne 8. CpoiicTBa
dbopManbaeruaa.

Ne 9. XuMmnyeckue CBOMCTBA
YKCYCHOM KHCJIOTBI

Ne 10. Onpenenenue
HETIPeeIbHOCTH
pPacTUTEIBLHOTO Maca.

No 11. CpaBHeHHE CBOMCTB
pPacTBOPOB MbLIa U
CTHUPAIBHOTO MOPOIIIKA.
Nel2. CBoiicTBa IJIFOKO3HI.
Nel3. Unentudukamnms
KpaxMaja B HEKOTOPBIX
MPOAYKTaX MUTAHUS

Ne 14. U3roroBiieHue
KpaxMaJbHOTO KJIEHCTEPA.

B3aumoneiictBue ¢ OpoMHON BOAOH M XJIOPHIOM
xene3a(lll), kak KayecTBEHHbIE peakUH Ha (EHOJI.
Peaxiiun cepedpsTHOTO 3epkaja u co
CBeXemnonmydeHHbIM  Tuapokcunom  Mmemu(ll) mpum
HarpeBaHWW, KaK KayeCTBEHHBIE pEaKIHUU Ha
aJIbJICTUIBI.

OO6pa31pl MypaBbUHON, YKCYCHOM, MaJIbMUTHUHOBOH U
CTEapUHOBOM KHCIIOT U UX PACTBOPUMOCTH B BOJIE.
AnbJieruiHbIe CBOMCTBA U CBOMCTBA MHOTOATOMHBIX
CIUPTOB TJIOKO3BI B PEAKIUU C THUIPOKCHIIOM
memu(ll).

Wnentuduxanus kpaxmana.

KauecTBeHHbBIE peakIK Ha OENIKHU.

Tema 4. XumMus n
00IIIeCTBO

Nel5. UsroroBieHue Moenei
MOJIEKYJI aMUHOB.

Nel6. M3rotoBieHre MOJIEIIN
MOJIEKYJIBI TJIUIIUHA.

Ne 17. CBoiicTBa OEIKOB.

Komnekuun kaydykoB, IUIACTMAacC, CHHTETHYECKUX
BOJIOKOH M wu3xenui u3 Hux. DepMeHTaTUBHOE
pa3ioKEHUE IEPOKCHAAa BOAOPOAA C IIOMOIIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU MJIM KapTOQers.

Tema S. UckyccTBeHHBIE
¥ CHHTETHYeCKHe
opraHuyeckKue
COCIMHEeHUS

Ne 15. O3HaKOMIIEHHE C
KOJUIEKIIUSIMHA KayIyKOB,
IUIACTMACC Y BOJIOKOH.

Nel Pacrio3naBanme
IIacTMacc u
BOJIOKOH

Ne 2. Pemenne
AKCTIEPUMEHTAIIbHBIX
3a7a4 Ha
UJIEHTU(DUKAIUIO
OpraHUYECKUX
COETMHEHNH
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XUMMUS 11 KITIACC

Tema 1. Ctpoenne aTroma 3
U MePUOINYECKHH 3aKOH
JI.LA. MenneneeBa
Tema 2. Crtpoenue 13 | Nel KoncrpyupoBanue mozaenu | Nel. [lonyuenue, | [leppoarueckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB
BellecTBa METAJIMYECKOH  XHMMHUYECKOU | coOupaHue u | . . MenneneeBa B pa3iu4HbIX popmax.
CBSI3U. pacro3HaBaHue Mopgene HMOHHOM KPHUCTAJUIMYECKOM pPEETKU Ha
Ne2. TlonydyeHue KOJIJIOUTHOTO | ra30B IIpUMEpPE XJIOPUIA HATPHUSL.
pacTBopa KypHHOro Oeka, Munepansl € 3TMM TUIOM  KPUCTAJUIMYECKOH
HCCIIEA0BAHUE €r0 CBOWCTB C PEIIETKOM: KaJIbIUT, FAJIUT.
IIOMOUIBIO JIA3€PHOU YKa3Ku U Mognenu MONEKyIsIpHON KPUCTAIUIMUECKON pelETKU
IIPOBECHUE €T0 JICHATYpaLUu. Ha [PUMEpPE «CYXOro JbJa» WIM HOJla U aTOMHOM
Ne3, TIlomydyenue >MynbcuH KPUCTAJZIMYECKON PEIETKM HAa IpUMEpEe aiMasa,
PacTUTENBHOTO Macia u rpa¢uTa Wiy KBapua.
HabmroeHne 3a eé Monens MossipHOro 00BEMa Tasa.
PacCIOECHHEM. Monen KpUCTAINIMYECKUX PEHIETOK HEKOTOPBIX
Ne4. [Tonmyuenue cycneHsnn METaJUIOB.
«HM3BECTKOBOI'O MOJIOKa» U Komnekuun o0Opa3noB pa3iavyHbIX —AMCIEPCHBIX
HabmroieHue 3a eé cucteM. CHHEpE3HC U KOaryJisaLus.
CeAMMEHTALMEH.
No5. VYcrpanenuwe KeCcTKOCTH
BOJbI
Tema 3. Xumudeckue 9 Ne6. Cmemenne paBHoBecus B | Ne2. Pewenne | PactBopeHre CEpHOM KHUCIOTBI M aMMHUA4YHOU
peakuun cucreme Fe** + 3CNS™ AKCIIEPUMEHTAJIbHBIX | CENIUTPBl U (UKCALUS TEIUIOBBIX SIBICHUM JJISl 3THUX
Fe(CNS)s. 3aJa4 = MO  TeMe | MPOIECCOB.
Ne7 Unmroctpanus npasuia «XuMH4ecKas B3anMozeicTBus pacTBOPOB COJISIHOM, CEpHOM U
bepromie Ha npakTuKe — peaxkuus». YKCYCHOM KHUCJIOT OJMHAaKOBOM KOHLIEHTPALIUH C
MIPOBEACHUE PEAKIUH C OJIMHAKOBBIMM KycOYKamMH (IpaHyllaMu) LHMHKa H
o0pa3oBaHUEM OCaJIKa, ra3a u B3aMMOJICIICTBUE OJMHAKOBBIX KYCOYKOB Ppa3HBIX
BOJIbI METaJJIOB (MarHus, IIMHKA, >Kejle3a) C pacTBOPOM




Ne8 ['ereporeHHbIl KaTaJIu3 Ha
IIPUMEPE PA3IOKEHUS
HEPOKCHUIa BOJOPOJA B
IIPUCYTCTBUM TUOKCHUIA

Maprasiia.
Ne9, HcnriTanue
WHJMKATOpaMu cpelbl

pacTBOpPOB CoOJiel pa3TUYHBIX
THUIIOB.

Ne10. OKHUCIHUTENBHO-
BOCCTAHOBUTEbHAS PEAKLUS U
peakuus oOMeHa Ha MpUMepe
B3aUMOJCUCTBUSA  pPacTBOPOB
cynbdata meau(Il) c sxenezom u
pacTBOPOM LIEJIOYUH.

COJITHOM  KHUCJIOTBI, Kak MpUMEpP 3aBUCHUMOCTH
CKOPOCTH XUMHYECKUX PpEaKIUid OT MPUPOJIbI
BECIILIECTB.

B3auMogeiicTBue pacTBOpoB THOCYJIb(aTa HATPHUs
KOHIEHTPALUHUH U TEMIIEPATYpPhl C PACTBOPOM CEPHOM
KHCIJIOTEI.

MoaenupoBaHHUe «KUITALLIETO CIOSI».

Hcnonb3oBaHne HEOPraHUYECKUX KaTalu3aTOpPOB
(comeit xemeza, HMOAMAA Kalus) M HPUPOAHBIX
00BEKTOB, cOAepXKallMX Karanazy (ChIpoe MsCO,
KapToders) s pa3ioKeHUs IEPOKCH A BOIOPO/IA.
B3auMogeiictBue ILIMHKA € COJSIHOM KHUCJIOTOH
HUTPATOM cepedpa, Kak TpPUMEphl OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHOM peaKIuii U peakiuu oOMeHa.
Koncrpynposanue MOJENN 3JIEKTPOIU3Epa.
BuneodparmMeHT ¢ MpPOMBIIIJICHHOW YCTaHOBKH JIISI
MOJTYYEHHS aTFOMUHUS.

Tema 4. BemnecTBa u ux
CBOlCTBa

Nell ITonyuenue
HEPaCTBOPUMOTO TUJIPOKCHUIA U
ero B3aUMO/ICCTBUE c
KHUCJIOTOM.

Nel2 HccnenoBanue
KOHIICHTPUPOBAHHBIX
pacTBOPOB COJISTHOM U
YKCYCHOM KHCJIOT KaneJIbHbIM
METOJIOM TP UX pa3zdaBIeHUU
BOJIOM.

Ne 13 [lonyuenue
aM(}OTEepHOTO TUIPOKCUA 1
W3Yy4YEHUE €ro CBOMCTB.

Nel4 ITpoBenenue
KaueCTBEHHBIX PEaKLU 1O
OTIpe/IeJIEHUIO COCTaBa COJIM.

Ne3. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEMe
«BemecTBa 1 ux
CBOMCTBaY.

Konnekuust metanios.

Komnekuus Hemeraninos.
B3auMozeiicTBue  KOHIICHTPUPOBAHHOM
KHUCJIOTBI C MEJIBIO.

Bcenpimka TepMutHOM cMmecu. Bcembllika 4€pHOro
nopoxa.

BrITecHeHne rajgoreHoB M3 UX pPacTBOPOB APYTUMH
rajoreHamu.

B3aumopneiicteue  mapoB  KOHLIEHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KHUCIIOTHI M aMMHUaka («IbiM 6e3
OTHSI»).

[Tonyyenne amMmMaka W HU3y4YEHHE €ro CBOMCTB.
PaznuuHble cinyyan B3aMMOJEWCTBUSL PacTBOPOB
COJIEW aIFOMHUHUSA CO IIETOYBIO.

[Tonyuenue KECTKOW BOABI U YCTpaHEHUE €€
HKECTKOCTH.

a30THOH




Tema 4. Xumusa n
COBpPeMeHHOe 00111eCTBO

Nel5. U3yuenne MapKupOBOK
Pa3IMYHBIX BUJIOB
MIPOMBIIIIJICHHBIX U
MIPOJI0BOJILCTBEHHBIX TOBAPOB.

Mopaenb NPOMBIIIIICHHOW YCTaHOBKH ITOJTyYEHUS
CEpHOM KUCIOTBL. MOJIeNb KOJIOHHBI CUHTE3a
aMMuaka. BugeodparMeHThI U CITaifibl O CTEIICHH
9KOJIOTUYECKON YHCTOTHI TOBApA.

Hroro:
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OIIeHO‘IHI)Ie N MECTOAUYICCKHEC MaTCPHAJIbI

1. Xumus. Opranmyeckas xumus. 10 kmacc. YdeOHUK [uisi  00IIeoOpa3oBaTeIbHBIX
yupexaenuii./ Pymurtuc I'.E., ®enpaman @.I.- M.: [Ipocsemenue, 2007.

2. INabpuensu O. C, AmykoBa A. B, Xumus. 10 ki. bazoBelii ypoBeHb: Metoaudeckoe
nocobue. — M.: [Ipocda, 2006.

3. 2. Tabpuensm O. C, SAmyxosa JI. B. PaGouas terpags. 10 xi. bazoBeiii yposens. K
yaeOnuky O, C. I'abpuens Ha «Xumus. 10 kiacc. ba3zoBsrit ypoBenb». — M.: JIpoda, 2006.

4, INabpuensu O.C., OctpoymoB WN.I'. O0mas xumMus B TecTax, 3ajadax, yrnpaxHeHusx. 11
KJacc: Yueb. mocodue i o0meodpaszoBart. yupexaenuid. - M.: Jipoda, 2004.- 304c.

5. I'a6puensu O.C., OctpoymoB W.I'. Xumus 10 knacc. HacronpHas kHura yuutens. Y 4eOHO-

MeTroaudeckoe mocoore — M.: Jlpoda, 2004.

6. «IIporpammbl kypca xumum st 8-11 kiaccoB 001e00pa3oBaTeIbHBIX
yupexaenuit /O.C. I'abpuensH. — 3-e u3l., nepepaboTaHHOE U JIOMOJIHEHHOE — M.

Hpoda, 2010».

7. Panenxuit A.M. Kontpomasasie padotsl mo xumuu B 10-11 kaccax: mocoOue Jist yuuTens.
— M.: IIpocgenienue, 2006.

8. I'apa H.H. Xumust: ypoxu B 10 ki1.: mocobue st yuurens. — M.: [Ipocsemenne, 2008.

9. Panenxuit A.M., I'opmikosa B.I1., Kpyraukosa JI.H. lunaktuueckuii Mmarepuani no XuMuu
st 10-11 xnaccoB: moco6ue nms yuurens. — M.: [Ipocsemenue, 2005. — 79 c.

10.  babkoB A.b., IlonkoB B.A.- OOmas wu Heopranuueckas xumus: [locobue s
CTapIICKIACCHUKOB 1 abuTypueHToB. M.IIpocsemenue, 2004 — 384 c.

11.  Kyssmenxo H.E., Epemun B.B Hauana xumuu. Yue6. nocobue ans cTapiiekIacCHUKOB U
HOCTYMAOUIMX B By3bl.. — M.: [Ipoda, 2006. — 324 c.

12. EI'D-2013: Xumus: peansHble 3afanus: / aBT.-cocT. Kopomenko A.C., Cnactuna M.I .-
M.: ACT:Actpens, 2008. (PenepabHbIIl HHCTUTYT MEJArOrMYECKUX U3MEPEHUN).

13. Bupryansnaas mkona Kupumia u Medoaus. Ypoxu xumun. 10-11 kmaceer. — M.: OO0
«Kupwmin u Medoauii», 2004

14. Xumusa. MynsTuMenuitHoe yuebHoe nocodue HoBoro obpasua. — M.: 3AO Ilpocsemienue-
MEJIUA, 2005.

15.  Bupryanenas mkona Kupunna u Medoaus. Ypoku xumuu. 10-11 kmacesl. — M.: OO0
«Kupwmin u Medoaunii», 2004

16.  Iloco6ue mo xumuu Juist nocrynatomux B By3sl/I.I1. Xomuenko — 4-e u3a., ucnp. 1 gom. —

M.: OO0 «M31aTeabpCcTBO HOBAsI BOJIHAY.



