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MHOACHUTEJIbHASA 3AITMCKA

[Iporpamma 1O XWUMHUHW Ha YpOBHE cpeaHero obOmero oOpa3oBaHUsS
pa3paboTtana Ha ocHOBe demepambHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3zoBaTeNbHON MPOTrpaMMbl CPEOHEro OOIIero oOpa3zoBaHUs
(®OI1 COO), mpencraBieHHbix B  dexepaibHOM  TroOCyIapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c¢ yuérom Konnenumu mnpenoaaBaHus
y4eOHOTO TpeaMeTa « XUMUsS» B 00pa3oBaTeNbHBIX OpraHu3anmsx Poccuiickoin
denepanyy, peaaM3yOIMX OCHOBHbIE OOpa3oBaTelbHbIE NPOrpaMMbl, U
OCHOBHBIX TMOJOXeHU «CTparerun pa3BUTUS BOcHUTaHus B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOJAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONpPEACICHUIO
o011eit cTpaTeruu 00ydeHus, BOCIUTAaHUS U Pa3BUTHUS 00 yJalOUMXCs CPEeICTBAMU
yuebHoro npeamMera « Xumusi» 1t 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIN
koHuenTyanbHbie nojoxkeHuss ®I'OC COO o B3auMoOOYCIOBIEHHOCTH LIENEH,
COJZIepKaHUs, PE3yIbTaTOB OOydYeHHUS W TPEOOBAHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XumMuieckoe o0pa3zoBaHue, MOJTy4aeMoe BBIITyCKHUKaMU
001e00pa3oBaTebHON OpTaHMW3AIMN, SBJISETCS HEOTHEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIOIIMM JSTalOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
[EJIOCTHON CHCTEME XHMHUYECKOTO O0O0pa3oBaHUsA. OTH IICHHOCTH KacaroTCs
MO3HAHHUSA 3aKOHOB MTPUPOIbI, POPMUPOBAHUS MUPOBO33PEHHSI U OOILEH KYIbTYPHI
YeJIOBEKa, a TaKkKe DHKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M TPHUPOJNHOU cpene. Peammsyercss xumuueckoe o0Opa3zoBaHME
00y4aroImuMxcs Ha ypOBHE CPEIHET0 001Iero 00pa3oBaHus CPEACTBAMH YISOHOTO
npeaMera «XUMHS», COJEPKAHUE M MOCTPOEHUE KOTOPOTO ONPEAENICHbl B
nporpaMMe MO XMMHUU C YYETOM crenudukd HayKd XUMUHU, €€ 3Ha4eHHs B
MO3HAHWW TIPUPOJABI U B MaTEepHATHLHON >KM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0muMX TIeNell W TMPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeaHero obmrero oopaszoanus B Poccuiickoit denepanmm.

XuMusl Kak 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPacT 0coOyio pojb B
COBPEMEHHOU IMBHWIM3AIIMH, B CO3/IAaHUHA HOBOM 0a3bl MaTepuaabHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B JOpMHUPOBAHUE PAIMOHAILHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHHE IEJIOCTHOTO TPEICTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIBI U YeJOBeKa, KOTopoe (GOpMHUPYETCS B XMMUU Ha OCHOBE MOHMMAHUS



BEILECTBEHHOI'0 COCTAaBa OKPY’KAIOIIEI0 MHUPA, OCO3HAHUS B3aUMOCBS3U MEXIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOYKHBIMU 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aUMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaJla
HEOTHEMJIEMO YaCThIO MUPOBOH KYJIbTYpPbl, HEOOXOAUMbBIM YCIOBUEM YCTIETHOTO
Tpyda M KM3HHU KaXaoro uwieHa ooOmiectBa. COBpeMEHHas XuUMHUS KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HanpaBicHA Ha pPELICHHE
rI00aNbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTUSL YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTHYECKOW 0€30MaCHOCTH U OXPaHbl 30POBBS.

B cootBercTBUM ¢ OOmMMH WENSIMU U NPUHIUIAMH CPEIHEro OOIIero
obpazoBanus conepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIN ypOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO OATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 MM Ui BbIpa0OTKHM MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B IKU3Hb COLMYMA, HPOJOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CoctaBisiroluMu  nipeaMeTa  «XUMUSD»  SIBISIIOTCST  0a30BbIE  KypChl  —
«Oprannueckass xumus» M «OOmIas M HEOPraHWYecKas XUMHs, OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUsl KOTOPBIX ABJIAIOTCS OCHOBBI 0a30BOI HAYKU: CUCTEMA
3HAHUW IO HEOPTAHUYECKON XMMHH (C BKIIOYEHHEM 3HAHWW U3 OOIIeN XUMUHN) U
OpraHn4ecKo XuMuu. POPMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUM NPHU U3YYCHUH
npenMera 00ecHeuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Oprannyeckas xumus» u «OOwas u
HEOpraHuveckas XuUMus» cQOpMHpOBaHAa B Mporpamme Mo XUMHHU Ha OCHOBE
CUCTEMHOTO TMOJX0Ja K W3Y4YEHHI0 y4eOHOTO Marepuajia M 0O0yCJIOBJICHA
UCTOPUYECKA OOOCHOBAaHHBIM  PAa3BUTUEM 3HAHUM HAa  OMNpEAENEHHBIX
TEOPETUYECKUX YPOBHIX. Tak, B Kypc€ OpPraHM4eCKOM XWMMHH BEILIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHUS OPraHUYECKHUX
COCOMHEHUI, a TaKXK€ Ha YPOBHE CTEPEOXHMMHUYECKHMX M 3JIEKTPOHHBIX
npeacTaBieHuil o0 cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB J0 CJIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHUN. B Kypce OpPraHM4ecKOM XHMHUHU IOJIY4YarOT pa3BUTHE
c(opMUpOBaHHbIEC HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus epBOHAYAILHbIE
NPEICTABJICHUS] O XUMUYECKOM CBSI3H, KIacCU(PUKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[lon HOBBIM yrjioM 3peHHs B npenmere «XuMus» 0a30BOTO YpOBHS
paccmarpuBaeTCs U3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHus
TEOpEeTUYECKU Marepual U (AKTOJIOTUYECKUE CBEIEHUS O BEIIECTBAX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOyJaromMMCsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE



NEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOOJIOTUYECKHUX MMO3ULUMH,
rIy0Xe TOHSITh MCTOPUYECKOE HW3MEHEHHE (YHKIMIA 3TOro 3akoHa — OT
o0o0maromielt 10 00BACHSIONIEH U TPOTHO3UPYIOUIEH.

Enunas cucrtema 3HaHMM O BOKHEHIIMX BEIIECTBAX, X COCTABE, CTPOECHUH,
CBOMCTBAaX M NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEaKUUAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSAX IIpOTeKaHus1 npomnoJsHsAercs B Kypcax 10 m 11 kmaccos
DJIIEMEHTAMU COJEPkKAHUA, HUMEIOIMMHU KyJIbTYPOJOTHUYECKHA W MPHUKIAIHOU
XapakTtep. OTH 3HaHUS CIOCOOCTBYIOT NOHMMAaHHMIO B3aUMOCBS3U XUMHU C
JpYTMMU HayKaMH, PacKpbIBalOT €€ pojb B MO3HABATEIbHOW M MPaKTUYECKOU
JESTEIIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCHMTAHUIO YBAXKEHUS K MPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPWIOKEHUNA XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0JiemMax, CBA3aHHBIX C XUMHEW, KPUTHUECKU OCMBICIMBATh WH(POpPMALUIO U
IPUMEHATh €€ Uil TMONOJIHEHUS 3HAHWM, pEIICHUS WHTEIUIEKTYyalbHbIX U
HKCTIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX 3a1a4. B 1enom coneprkanue yueOHOro
npeaMera «XUMHUS»  JaHHOTO ypPOBHSA  HM3YYEHUS OPHUEHTUPOBAHO HA
dbopmupoBaHUE y 00yUaIOIIMXCSI MUPOBO33PEHYECKON OCHOBBI ISl TOHUMAHHUS
bunocodckux HIeH, TaKUX KaK: MAaTepUaTIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHnYecKoro Mupa, OOYCJIOBJIEHHOCTb CBOWCTB BEHIECTB MX COCTaBOM U
CTPOEHMEM, NO3HABAEMOCTb NPUPOJHBIX SBICHUM IyTEM OSKCIIEPUMEHTa U
pelleHusT MPOTUBOPEUYMI MEXIy HOBBIMM (aKTaMd U TEOPETUYECKUMU
NpEeAnoChUIKaMU, OCO3HAHUE POJIM XUMHUH B PEILICHUH 3KOJIOTHUECKUX MPoOieM, a
TaKke npoOJeM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUA U MaTEpHUasoOB.

B mnane pemenus 3amad  BOCHMTAaHMS, PAa3BUTHS W COUMAINA3ALUU
0oOydJaronmxcsi NPUHAThIE NPOTPAMMOI MO XMMHUHU MOJXOJbl K ONPEIEICHUIO
COJEp>KaHUs W TIOCTPOEHMSI TpeIMeTa MpeaycMarpuBaloT (popMHUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, HMemuX 0a30BO€ 3HAueHHE MJis
pPa3IMYHBIX BUJIOB JIEATEIbHOCTH: pEIICHUS MpoOsieM, TOUCKA, aHau3a M
00paboTku nH(pOPMALH, HEOOXOTUMBIX J1JIs1 TPUOOPETEHUS ONIBITA TPAKTUUECKOM
Y UCCJIEAOBATENbCKON JESATEIPHOCTH, 3aHUMAIOLIEH BaXXKHOE MECTO B MO3HAHUU
XUMHH.

B mpaktuke mnpenomaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, Tak 1 Ha yPOBHE CPEIHETO 00IIETro 00pa3oBaHus, MPU ONPEICICHUH
COJIEPKATEIIbHON XapaKTEPUCTUKHU UEIEed H3YYEHHs] MPEIMETa HaIlpaBICHUEM
NEPBOCTENCHHONW 3HAYUMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMHUpPOBAHHE OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa U KAK OJHOTO0 U3 KOMIIOHEHTOB MUPOBOW KyJIbTypbl. C



METOJIMYECKON TOYKH 3PEHUS TAaKOM IMOAXOJ K ONPEACICHHIO LEJIEH NU3Yy4YEHHS
IpeaMeTa SIBIISIETCS BIIOJIHE OTIPaBJIaHHBIM.

CornacHo MaHHOW TOYKE 3PEHUS TJaBHBIMH IEIIMH M3YYCHHS TpEaMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

e (opmupoBaHHEe CHUCTEMbl XUMHUYECKHMX 3HAHUM KaKk BaKHEUIIEH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOIl
JeXaT KIFOYeBbIC TOHSTHS, (DyHIaMEHTAbHbBIEC 3aKOHBI M TCOPUU XUMHH,
OCBOCHME $SI3bIKa HAYKH, YCBOCHHME M TMOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIICHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3zBUTHE MIPEACTABICHUN O HAYYHBIX METO1aX MO3HAHUS
BCIICCTB M XUMHUYCSCKHX pEaKIui, HEOOXOMWMBIX JIi TPHOOpETESHUS
YMEHUN OPHUCHTUPOBATHCS B MHPE BEIIECTB W XUMHUYCCKUX SIBJICHUH,
UMEIOIIMX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM XU3HH,

e Pa3BUTHEC YMEHUU U CTIOCOOOB JAEATEIHbHOCTHU, CBSI3aHHBIX C HAOTIOICHUEM U
00BSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHUEM TpaBUII
0e30macHOT0 0OpAaIeHUs C BEIIECTBAMM.

Hapsinmy ¢ atuM, coneprkatelbHas XapakTepUCTHKA IeNeld U 3a1a4 U3ydeHus
mpeaMeTa B MporpaMMe 1o XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TIPUOPUTETAMHU B CUCTEME CpenHero oomero oopaszopanus. CeromaHs B
npenojaBaHud XUMUU B OOJbIIEH CcTeneHW OTAaéTcs  MPEANOYTeHUE
MPAaKTUYECKOW KOMIIOHEHTE COJIep)KaHUsi OOy4YeHHs, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIITYCKHHKA 00IIe00pa30oBaTeIbHON OpraHU3aIiy, BJIACIONMIETO HEe
HaOOpOM 3HaHUM, a (QYHKIUOHAIHLHOW TPaMOTHOCTHIO, TO €CTh CHocOO0aMu U
YMCHHSIMH aKTUBHOTO TIOJIydEHHUS 3HAHUN W MPUMEHCHHS WX B PEAIbHOW >KM3HU
JIJISL pEIICHNs] TPaKTUYeCKUX 3a/1ad.

B cBa3u ¢ stiM 1npu uM3ydyeHuH npenmera «XUMUsS» JOMHUHUPYIOLIEE
3HaYEHHE MPUOOPETAIOT TaKKUE LI U 33/1a41, KaK:

amanTaiys 0OyJarommMxcsl K YCIOBUSM JUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmMupoBaHUE  MHTEIUICKTYyalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY IIPUHSATHIO TPAMOTHBIX
pelieHnit B KOHKPETHBIX KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C BEIICCTBAMH U UX
NPUMEHEHUEM;

dbopMupoBaHHE y OOYyYalOIMMXCS KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIN), MMEIONIMX YHHUBEPCAIbHOE 3HAYCHHUE [ Pa3jMYHBIX BHUIOB
JeSATeILHOCTH: PEIIeHNus Mpo0OjeM, TTOMCKa, aHaIu3a U 00padoTKu HH(pOpMAITUH,
HEOOXOJUMBIX Ui TPUOOPETEHUsI OMbITa NEATEIHHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TMO3HAHUM XHUMHH, a TakkKe [Js1 OIEHKH C TO3UIUN



DKOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB Ha OPTAaHU3M YEJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEH 00 YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENTbHO IPHUOOPETaTh HOBBHIE
3HAHMSI [0 XUMUHU B COOTBETCTBHUH C )KU3HEHHBIMH TOTPEOHOCTAMH, UCTIOJIH30BAThH
COBpEeMEHHbIC HHPOPMAIMOHHBIC TEXHOJOTHH I MTOUCKA U aHAIU3a YIeOHOU U
HAYYHO-TIOMYJIIPHON MH(DOPMAITUU XUMUYECKOTO COJICPIKAHMS;

dbopMUPOBaHUE U Pa3BUTHE Y OOYJAFOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIIIICHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0 COOSHHO
HEOOXOAMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHWU MU TIPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydJawmuxcs YOSKIEHHOCTH B T'yMaHUCTUYECKOM
HAMPAaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHUH TI00aTbHBIX MPOoOJIeM
paIMoOHAILHOT'O MPHUPOIOMOIB30BAHUS, TTOTIOJIHEHUS SHEPTECTUIECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIICHHUS K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKXe MPHOOPETCHHS OTbITa
WCIIOJIH30BaHMsI TIOJTyYCHHBIX 3HAHUW JJI1 TPUHITHS TPAMOTHBIX PEIICHUN B
CUTYaITUSIX, CBA3aHHBIX C XUMUYCCKUMH SIBJICHUSMH.

B ydyeOHOoM mmiaHe cpemHero oOImero oOpa3oBaHUS TMPEIMET « XUMUS»)
©a30BOTO YPOBHS BXOJIUT B COCTaB MPEIMETHOM 00acTi « EcTecTBEHHO -Hay4YHbIE
MIPEIMETBD.

OO6u1ee 4uCII0 YacoB, OTBEAEHHBIX 1JI1 U3YUYEHUS XUMHUH, HA 0a30BOM YPOBHE
cpenHero oOmero oOpasoBanusi, cocTtaBisieT 68 yacos: B 10 kimacce — 34 ygaca (1
yac B Hezenmo), B 11 kmacce — 34 yaca (1 gac B Heneno).



COAEP>KAHUE OBbYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUs

TeopeTuueckue 0CHOBbI OPraHMYeCcKOM XUMHUH

[Ipeamer oprannyeckoi XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHNUE B
MOJTYYE€HUU HOBBIX BEIIECTB M MaTepuasioB. Teopus CTPOCHHUS OPTaHHUYECKHUX
coenuHenuii A. M. bytiepoBa, e€ ocHOBHbIE TOJI0KeHUs. CTPYKTypHbIE GOPMYJIbI
OpTaHWYeCKUX BemiecTB. [omMojorusi, wu3oMmepus. XWMHUYECKas CBA3b B
OPTAaHMYECKHUX COCTUHECHUSX — OJTMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuukalu OpraHuvYecKux BemecTB. HoMeHkmarypa
OpPTaHUYECKUX COEIMHEHHA (CUCTEMaTH4ecKas) W TPUBHAIbHBIC HAa3BAHUS
BOXHEHUIIIMX MPEACTABUTENECH KIIACCOB OPTaHUYECKUX BEILIECTB.

OKCHEpUMEHTAIIbHBIE METOJIbl M3YYEHUS BEIIECTB M HMX MPEBPAICHHIA:
O3HAKOMJIEHHE C 0O0pa3llaMd OPraHMYECKUX BEIIeCTB W MarepuajiaMu Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPTraHWYECKUX BEUIECTB, HAOJIOJIEHUE U
OTIMCAHKE IEMOHCTPAIMOHHBIX OIBITOB 10 MPEBPAILEHUI0 OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUIaBJicHUE, OOYTIMBAaHUE U TOPCHHE).

YrieBoaopoabl

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHMU psAn. MeraH u dTaH —
NPOCTEHIIME TPENCTABUTEIN AaJKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHuss U TOPEHHMs), HAXOXJECHUE B MPUPOJIE, MOJyYEeHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsiJl. DTUICH U MPOMUIEH —
NPOCTEHUINME TPEICTABUTEIN AaJKEHOB: (PU3UYECKHE W XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATAllMM, OKHUCJICHUS U
MOJIMMEPU3ALINHN ), TOTYYEHUE U TPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHEWIIME
XUMUYECKUE CBOWMCTBA (peakius noaumepusaiuu). [losydyeHne cCUHTETUYECKOTro
KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOECHHUS, TOMOJIOTUUECKUM psijl. ALIETUIICH
— MPOCTEUIMHA TPEACTaBUTENh AIKMHOB: COCTaB, CTPOCHHUE, (PU3UUYECKUE MU
XUMUYECKUE CBOMCTBA (PEaKlMy TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUH,
TOpEHUs), MOJTYyYECHUE U TPUMEHEHHE.

Apenbl. benzous: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu raJloreHUpPOBaHUSA U HUTPOBAHMS), TIOJIyYEHUE U MPUMEHEHUE. Tomyon:
cocmas, cmpoenue, ¢usuueckue U  XumuuecKkue ceoucmea  (peaxyuu
2aN02EHUPOBAHUSL U HUMPOBAHUSL), NOAyYyeHue u npumerenue. TOKCUUHOCTD



apeHoB. ['eHernueckas CBs3b MEXAY YIJIEBOAOPOJAMH, NPUHAICKAIIUMU K
Pa3IMYHBIM KJIacCaM.

[IpupoaHbIle MCTOYHMKM YIJIEBOAOpPONOB. I[IpupoaHbBI Ta3 WM NONIYTHBIE
HedTsiHBIE Ta3kl. HedTh 1 €€ mpoucxoxaenue. CrocoOwl mepepaboTku HedTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTaIUTUYECKHil), muposm3. [Ipoaykrsl
nepepadoTKu He(TH, UX MPUMEHEHHE B POMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MIPOJYKTHI €ro nepepadoTKH.

OKCIEPUMEHTATIbHBIE METOJbl H3yYEHUS BEUIECTB M MX MPEBPALICHUN:
O3HAKOMJIEHHME € O0Opa3laMu IUlacTMacC, KaydyyKOB W PpE3UHBI, KOJUICKLIUU
«Hebtp» u  «Yromp», MOAECTMPOBAHUE MOJEKYJI YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOJHBIX, IPOBEICHNUE NPAKTUUECKON pabOThI: MOJYyYEHUE STUIICHA
Y U3yUYEHHE €r0 CBOMCTB.

Pacuérnsie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOTO BEIIECTBA WM MTPOAYKTA PEAKIMU 10 U3BECTHBIM MACCE,
00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJIHBIX BEILIECTB WIH MPOIYKTOB PEAKIIUH).

Kucaopoaconep:xkamme oprannyeckue CoeAMHEHUA

[IpenenpbHble OJXHOATOMHBIE CHHUPTHL. MeETaHON W 3TAHOJ: CTPOCHHE,
busznueckue M XUMHUYECKHME CBOICTBAa (peaklUM C AaKTUBHBIMH MeETaJUIaMH,
raJlor€HOBOJIOPOJIaMU, TOpPEHUE), NpHUMEHEeHue. BomopojHblie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JleMCTBHE METaHOIA U 3TaHOJIA HA OPTraHu3M YeI0BEKa.

MHOTrOaroMHble€  CHUPTHI. ODTWICHIJMKOJIb MW TJMUEPUH: CTPOCHUE,
busznueckue M XUMHUYECKHE CBOICTBAa (B3aMMOJEWCTBUE CO HIEJIOYHBIMU

METaJUlaMHi, KaueCTBEHHas peaklusi Ha MHOTOATOMHBbIE CIUPTHI). JlelicTBHE Ha
OpraHu3M 4esioBeka. [IlpumeHenne rauuepuHa U 3THIEHTJIMKOJIA.

@deHOJI: CTpOEHHE MOJEKYIbl, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA.
TokcuunocTs (eHouna. [Ilpumenenue gpenona.

Anmpnerunbl U kemoHul. DopMalibierui, —aleTAIbACTHA: CTPOCHUE,
dbusznueckue U XMMHYECKUE CBOWCTBA (pEaKUMU OKUCICHHUS W BOCCTAHOBJICHMUS,
Ka4€CTBEHHBIE PEAKLIMH), MOJyYEHUE U PUMEHEHHE.

OnHOOCHOBHBIE TpeaeibHble KapOOHOBBIE KHCJIOTH. MypaBbuHas U
YKCYCHAasi KHCJIOTBI: CTpOEHHUE, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1me A Kiacca KUCJIOT, Peakiusl dSTepUPHUKAIIN), TOJy4YEeHUE U MPUMEHEHHE.
CrteapuHOBasi M OJICMHOBAsl KUCJIOTHI Kak MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KUCJIOT. MbljIa Kak COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIIEE ICHCTBHE.

Cnoxnble >GuUpbl Kak MNPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['uapomnms
c0XHBIX 3¢upoB. XKupsl. ['uaponms xupos. [Ipumenenne xupoB. buomorunaeckas
POJIb KUPOB.



YraeBoawl: cocTaB, KiaccuduKkanus ~— yriaeBoaoB  (MOHO-, JOH- U
noJjmcaxapubl). I'JIoKo3a — NpoCTeUIMii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS
MOJICKYNbI, (QHU3UYeCKHe ¥ XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
ruapokcuaoM meau(ll), okucineHne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIFOKO3BI), HAXOXKJCHHUE B MPHUPOJE, MPUMEHEHHE,
ounosornueckas posb. otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmnosio3a kak npupojHbie noaumepbl. CTpoeHue Kpaxmaia 1
HeUT003bl.  DU3MYECKUE U XUMHUYECKHE CBOMCTBAa KpaxMaia (THAPOJIU3,
Ka4eCTBEHHAs PEaKIHs C HOJIOM).

OKCHEpUMEHTAIIbHBIE METOJIbl M3YYEHHUS BEIIECTB M MX IPEBPAICHUIA:
MPOBEJICHUE, HAOJIOJCHUE U OIMCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIEC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKHUCJIEHHE ATAHOJIA
okcuaom wmenu(ll)), MHOroaTtoMHbBIX CHHPTOB (B3aUMOJEUCTBUE TJMIIEPUHA C
rugpokcugom meau(ll)), ampaeruoB (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wmeau(ll), B3aumonelicTBUE Kpaxmanga € HOJOM),
MPOBEJICHUE MTPAKTUYECKON PadOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbrunciienuss 1Mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEILECTBA WM MPOJIYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTCoepKaIIME OPraHUuIECKUE COCTUHEHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHbie opraHudeckue coequnenus. Guznueckue
U XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpuMepe rimiuHa). buojgornueckoe
3HAUYECHUE aMUHOKHUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OelKoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATypallksl, Ka4eCTBEHHbIC PEAKITUN Ha OCIIKH.

DKCNEpUMEHTAILHBIC METOJIbl M3Y4YEHHUS BEIIECTB M HMX IIPEBPAICHUIA:
HaOJTIOICHUE U OTMCAHUE IEMOHCTPAIMOHHBIX OTBITOB: JICHATypalus OCIKOB IIpH
HarpeBaHUM, IBETHHIE PEAKIIMN OEJIKOB.

BbicokoMoJieKyJIsIpHbIE CO€TUHEeHNs

OcHOBHBIE TTOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHD MOJMMEPHU3aIliH, CPEIHSS MOJICKYJIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCHMHCHHN —
MOJIMMEPU3ALINS ¥ TIOJTMKOHEHCAITHS.

DKCHEpUMEHTAIbHBIC METOJbl H3YYCHHS BEIIECTB M HMX IPEBpAICHHI:
O3HaKOMJICHHE C 00pa3liaMu MPUPOTHBIX U UICKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIe CBS3H.



Peammzanms MeXIIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPTaHNYE€CKOM XUMUU B
10 kmacce oCyIIeCTBISIETCST 4Yepe3 HUCIOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TOHSTHH, TaK U MOHITHM, SIBISIOIIMXCS CUCTEMHBIMU JJIsI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYyYHbIE IOHSTHSA: IBJICHUE, HAYYHBIN (PaKT, THUIOTE3a,
3aKOH, TEOpHUs, aHAJIN3, CUHTE3, KiacCU(UKaLMs, IEPUOAUIYHOCTD, Ha0II0ICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®dusuka: Marepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJEKYa,
DHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NUECKUE BETMUUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboToCHHTE3, OMOJOTUYECKH AaKTUBHbIE BelllecTBAa (OCNKH, YIrI€BOABI, KUPHI,
(bepMeHTHI).

['eorpadus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJE€3HbIE HCKOTIAEMBbIE, TOILTUBO,
pECypCHI.

TexHonorusi: mnuUIeBble NPOAYKTHI, OCHOBBI PAIlMOHAJILHOTO IHUTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUECKHUE MpenapaTbl, MaTepHasbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOP'AHUYECKAA XUMUA

Teoperuyeckue 0CHOBbI XUMMHU

XuMudeckud 3yieMeHT. AToM. Snpo atoma, HU30TOMBI. DJIEKTPOHHAS
00010uKa. DHEPreTHIeCKUe YPOBHH, MOAYPOBHH. ATOMHbIC OpOUTay, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacTpe/eNieHHus 3JIEKTPOHOB MO0 OpOUTAsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHASI KOHPUTYypaIUsi aTOMOB.

[lepnonnueckuit 3akoH U llepuoanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J. . Menneneesa. CBsA3b NEpHOANYECKOTO 3aKOHA U [lepnoaguueckon cucTeMbl
xumudeckux aeMeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XHUMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX UMH MPOCTBHIX U CIOKHBIX BEIIECTB MO TpyHHaM M MEpHOJaM.
3Ha4YEHUE NEPUOJANUECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CtpoeHue BemecTBa. XUMHYECKAas CBS3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAsE HEMOJISIpPHAS W TOJISIpHAsi, MOHHAs, MEeTaJuIMueckas). MexaHu3Mbl
o0pa3oBaHusi KOBAJICHTHOW XUMHUYECKOW CBs3U (OOMEHHBIM M JOHOPHO-
aKuenTopHeii). BogopoaHas cBsizb. BalleHTHOCTh. DJIEKTPOOTPULIATEIHHOCTb.
Crenenp okuciieHus. MIOHBI: KATHOHBI M AaHUOHBI.



BemecTtBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMs.  3aKOH
IOCTOSIHCTBA COCTABA BELIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT THUIIA KPUCTAUIMYECKOUN PEIIETKH.

[lonssTe 0 gucnepcHeIX cucrteMax. VICTHHHBIE UM KOJUIOMJHBIE PacTBOPBI.
MaccoBas 10715 BeIecTsa B pacTBOPE.

Knaccuduxanms HEOPraHU4Y€eCKUX COEMHEHUH. Homenxknarypa
HEOPTaHUYECKUX BELIECTB. ['eHeTudeckas CBsI3b HEOPTraHWYECKUX BELIECTB,
IIPUHAJICKANMX K PA3JTUYHBIM KIIACCaM.

Xumnueckas — peaknus. Kimaccupukamuss XMMUYECKUX — peakiuii B
HEOPTaHUYECKOW U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHUs MaccChl BEIIECTB,
3aKOH COXPAaHEHUs U NPEBPALICHNS SHEPTUN IIPU XUMHUUYECKUX PEAKIUAX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT Pa3JUuHbIX (pakTopoB. OOpaTrMbIe
peakuuu. Xumudyeckoe paBHoBecue. MaKTOpbI, BIMAKOLIME HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTposmTHaeckas guccounanus. CuiibHble U ciadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAs, HEUTpaIbHAas, IEIOYHAs.

OKHUCIUTENTLHO-BOCCTAHOBUTEIILHBIE PEAKLINU.

OKCHEPpUMEHTAIIbHBIE METOJIbl M3YYEHUS BEIIECTB M HMX NPEBPALICHHIA:
nemoHcTpanus tadbmun «Ilepuonnueckas cuctema XUMUUeCKux anemeHToB [1. M.
MenieneeBa», U3ydeHHe MOJENed KPUCTAUTMYECKUX PEUIETOK, HAOMIOJICHUE U
ONMCaHKUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3J0KEHUE MEPOKCUIA
BOJIOPO/1a B NPUCYTCTBUU KATAIU3aTOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECCTB
C TIOMOIIbIO YHUBEPCAILHOTO WHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
NPOBEACHHUE NPAKTUYECKOUN paboThl « BiusiHue paznmuuHbIX PakTOPOB HA CKOPOCTh
XUMUYECKON pEeaKum».

Pacuérnblie 3amaun.

Pacuérel 1O ypaBHEHUSM XHMHYECKHX pPEaKIMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUETHI C HMCIIOJIb30BAHUEM MOHATUSA «MaccCOBas
JIOJIS1 BEILIECTBAY.

Heopranmyeckas xumus

Hemerammel.  Ilomoxxenne HemeraimioB B llepuoamueckon  cucrteme
xumudeckux snemeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (HA TpUMepe
KHCJIOpOJia, cephl, pochopa u yrieposaa).

XYUMHUYECKHE CBOMCTBA BAKHEUIIIMX HEMETALIOB (TaJlOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoga W KpEeMHHMs)) W HUX  COCIMHEHUH  (OKCHIOB,
KHACJIOPOACOAEPKALMX KUCIIOT, BOJOPOIHBIX COETMHEHUN).

IIprMeHeHne BaXKHENIINX HEMETAIUIOB U UX COECAUHEHUM.



Merael. Tlosnoxenue metauioB B Ilepuoandecko cucteMe XMMHUYECKHUX
anemeHToB JI. . MenpaeneeBa. OcOOEHHOCTH CTPOCHHMSI SJICKTPOHHBIX 000JI0YEK
aroMoB MeTauioB. O6mme ¢puzndeckue cBoiicTBa MeTauioB. CIUlaBbl METAUIOB.
DJEKTPOXUMUYECKUH Pl HAMPSIKEHUI METAIIIOB.

XVUMHUYECKHE CBOMCTBA BAKHEUIIMX METALIOB (HATpUM, KaaWil, KalbIUH,
MarHui, allOMUHUN, [IUHK, XPOM, 5KEJIe30, ME/Ib) U UX COCAUHEHUM.

OO6mme crnocoObl moiaydeHus: MetawioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YYEHUS BEUIECTB M MX MPEBPALLCHUM:
U3y4YEHUE KOJUIEKIMU «MeTauibl ¥ CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHUE
AKCTIEPUMEHTAILHBIX 3aj1a4, HaOJIIOJICHUE W OMNHCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHHUS C paCTBOPaAMHU
KHUCJIOT U IIEJIOYEH, KaueCTBEHHBIE PEAKIIMU HA KAaTHOHBI METAJLIOB).

Pacuérnbie 3anaun.

Pacuérsl Macchl BelecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIUU BEIICCTB,
pacuérbl Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) TPOAYKTOB PEAKIIMH, €CJIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Posib xumuu B 00€CreueHUU 3KOJIOTUYECKOM, SHEPTETUUECKOM U THUIIEBOM
0€e30MacHOCTH, pa3BUTHUM MEIUIIMHBI. [IoHSTHE O HAy4YHBIX METOJIax MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIUN.

[IpenactaBnenuss 00 OOmMUX HAYYHBIX MNPHUHIMIAX MPOMBIILIICHHOTO
MOJy4YE€HUS] BAXKHEHIIINX BEIIECTB.

YenmoBeK B MHpE BEIIECTB M MaTEpPUAIOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepaMuKa,
MaTepuaibl JJIsl JIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MUHEPAbLHbBIC
yInoOpeHwus.

XuMusi 4 370POBbE YEIOBEKA: IMpPaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBujia 6€30MacHOTO UCIIOIb30BaHUS IPENapaToB OBLITOBON XUMUHU
B IOBCEIHEBHOM JXKU3HHU.

MexxnpeaMeTHbIe CBS3H.

Peammzanusi  MEXIpEAMETHBIX  CBS3€M TpW  U3ydeHUH oOued u
HEOpPraHu4ecKoil XuMuM B 11 Kacce OCyIIECTBISIETCSA Yepe3 UCIOJIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHH, TaK W TOHITHH, SBJISIOMIUXCS
CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO -HAYYHOI'O IIMKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TOHSTHS: HaydyHbIN (haKkT, TUIOTE3a, 3aKOH,
TEOpUsS, aHaiM3, CHUHTE3, KiIacCUpUKalUs, TEPUOTUIHOCTb, HAOJIOICHNE,
AKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHHUE, SIBJICHUE.



dusuka: MmaTepus, YHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAAMOAKTUBHOCTh, MOJICKYJIa, SHEPT ETUYECKU YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperatHoe COCTOSTHUE BEIIECTBA, (PU3NYECKHUE BEIMIMHBI U €IMHUIIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3sM, OdKOocHcTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMHUHBI, 0OMEH BEIIeCTB B OpTaHU3ME.

['eorpadmus: MuHepasbl, TOPHBIE TOPOJIBI, MOJE3HBIE HCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJUTYpTHs, TIPOU3BOJICTBO
CTPOUTEIHHBIX MAaTEPHAJTIOB, CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, IMHUIICBAs
MPOMBINIICHHOCTh,  (DapMareBTUUECKasi MPOMBIINUIEHHOCTh, MPOU3BOJICTBO
KOCMETHUYECKHX TIpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaloB,
AIIEKTPOHHAS TIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.



I[JTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMNU
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpPeOOBAaHUS K peE3ylbTaTaM OCBOECHUS
oOydJaronmMucss TPOTpaMM CpemHero oOmero ooOpa3zoBaHus (JIMYHOCTHBIM,
METANpeAMETHBIM W TOpeaMeTHbIM). HaydHo-meronuueckoil OCHOBOHM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJILTaTOB OCBOCHUS MPOTPaMM CPEIHEro OOIIETOo
00pa30BaHuUs ABJISETCS CUCTEMHO-AEATEILHOCTHBIN OAXO.

B cooTBercTBHM C CHCTEMHO-AEATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUS IpeaMera « XUMHUS» Ha YPOBHE CPEIHETO
o0111er0 00pa3oBaHus BBIAECICHBI CIEAYIONINE COCTABIISIIOIIHE:

OCO3HaHHE OOYYarOIIMMUCS POCCUUCKON TpaXAaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOTIPENIETICHHUIO;

HAJIMYUE MOTHUBALIMK K O0OYUYEHHUIO;

LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUI JTUYHOCTH HA OCHOBE
KJIFOYEBBIX LIEHHOCTEN U UCTOPUUYECKHUX TpaJuLUi 0a30BOM HAYKU XMUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMHU LIETOCTHOM
CUCTEME XMMUYECKOTO 00pa3oBaHus;

HAJIMYUE NPABOCO3HAHUSA SKOJOTUUECKON KYJIbTYPhl U1 CHIOCOOHOCTH CTaBUTh
LEJI U CTPOUTH )KMU3HEHHBIE IIJIaHBI.

JIM4HOCTHBIE PE3YyIbTaThl OCBOEHUSI MpeAMETa «XUMUS» JTOCTUTAlOTCS B
€IMHCTBE Y4YeOHOM U BOCIHUTATEIbHOM JEATEIILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIIbTYPHBIMH, TyXOBHO -HPABCTBEHHBIMU IIECHHOCTSIMU
U UJeaTaMi POCCUNCKOTO TPaXIAHCKOTO OOIEeCTBA, MPUHITHIMU B OOIIECTBE
HOpMaMu U  TpaBWIaMU  TOBEJEHUS, CHOCOOCTBYIOIIMMU  IpOLEccaM
CaMOIIO3HAHUSA, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yYaroIIUXCA.

JIu4HOCTHBIE pE3yNabTaTbl OCBOEHHUS TMpeAMeTa «XHUMHS» OTpPaXKaroT
c(hOpMHUPOBAHHOCTH OIbITA MMO3HABATEIbHON M TMPAKTUYECKOW NeATeIbHOCTH
00ydJaronmxcs Mo pealr3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YacTH:

1) rpaxxaaHCcKOro BOCHUTAHUSA:

0CO3HaHMS 00 YyJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U NMPABOTIOPSKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUUICKTUBE;



FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIILBHOCTH NPU CO3J4aHUU
y4eOHBIX MPOEKTOB, PEIICHNH YUeOHbIX U MO3HABATENbHBIX 3aJa4, BBHINOJIHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHThI APYTUX [IPU aHAJIM3€ PA3JIMUHBIX BUJOB YUEOHOU NEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA

LIECHHOCTHOTO OTHOWICHH K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIHIO
OTECUCCTBCHHOM XUMMUHU,

YBKEHHsI K TPOLIECCY TBOpPYECTBA B OO0JACTU TEOPUU U MPAKTHUECKOTO
IIPUMEHEHUsI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTaT
JUIMTENbHBIX ~ HAOMIOJAEHUI, KPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX TMOHUCKOB,
MIOCTOSIHHOTO TPY/a YUYEHBIX U IPAKTUKOB;

MHTEpPECA M TMO3HABATEJIbHBIX MOTUBOB B IIOJYYEHHH WU MOCJIEAYIOLIEM
aHaJM3€e UHPOpPMALUU O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHOMN OTEUECTBEHHOM
XUMMUH;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUs, 3TUYECKOTO NTOBECHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUUYECKUMHU SBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYSACh HA MOPAIBHO -HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IMOBENCHHUE U MOCTYNKH CBOMX TOBApPUILEH C
MO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE MOCJEACTBUM 3THX
MOCTYIIKOB;

4) popMHpPOBaAHUA KYJIBTYPHI 310POBbS:

NOHUMAaHUsS I[IEHHOCTEH 3J10pOBOro M Oe3omacHOTO oO0Opa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOMICHUS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMoIeHNs TIpaBUJl O€30TacHOT0 OOpaleHWs ¢ BEIIeCTBaMU B OBITY,
MOBCEHEBHOW )KU3HU U B TPYAOBOU JAEATEIIbHOCTH;

MMOHMMAHHS LIEHHOCTH TMpPaBWI WHAUBUAYAILHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAaHMS TOCJEACTBUM M HEMPUATHUS BPEIHBIX MPUBBIUCK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

5) TpyA10BOTr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HUCCIEI0BATEIHLCKOMN
NEeSTEIbHOCTH, OOIIECTBEHHO IIOJI€3HOM, TBOPUECKOW M JAPYrMX BHUIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B pEIICHUM MPAKTUYECKHX 3aay
COIMAILHON HaNpaBJIEHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MPOQecCuil pa3IMuHOro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN IO XUMUH;

YBaKEHUS K TPYLY, JIOASM TpyAa U pe3ysbTaraM TPYIOBOU JesTeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HHIWMBUIYaATbHONW TPACKTOPUU
oOpazoBanusi, Oymaymer mpodeccuu W pear3alui COOCTBEHHBIX >KHM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 001IIeCTBA;

6) K0J10rH4eCKOro BOCIIUTAHHUSL:

AKOJIOTUYECKH LENIECOOOPAa3HOT0 OTHOIIEHUS K MPUPOJAE, KaK UCTOUHHUKY
CYILLIECTBOBAHUS KU3HU Ha 3EMIJIC;

NOHUMAaHUS TJIOOATBHOTO XapakTepa SKOJOTHYECKUX MPOOIJIeM, BIUSHUS
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOJTHON U COLMATIbHOM CpEnbl;

OCO3HaHUSI HEOOXOJMMOCTH MCIOJIb30BAaHUS JTOCTHIKCHUH XUMUM IS
pelIeHUs1 BONPOCOB PAIMOHATIBLHOTO MPUPOAONOIb30BaAHUS;

AaKTUBHOTO HENPUSTHS JCUCTBUN, MPUHOCIIIMX BpEld OKpYKaromen
OPUPOJHON Cpeae, YMEHHUsI MPOTHO3UPOBAaTh HEOJAroMmpHUsATHBIE KOJIOTUUYECKUE
MOCJICACTBUS MPEANPUHIUMAEMBIX TEUCTBUN U MPEAOTBPAIIATh UX;

HAJIMYUS Pa3BUTOT0 3KOJIOTUUECKOTO MBILIUICHHSI, IKOJIOTHYECKOH KYJIbTYpHI,
OmbITa NESTEIbHOCTH HKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCS MMU B IMO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIbHOM
NPaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUU
xemooOouu;

7) 1EeHHOCTH HAYYHOT' 0 O3HAHMUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOW MPaKTHKU;

NOHUMAaHUs CHeuuUKY XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GbOopMUPOBAHUHM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU LEIOCTHOTO
NpeICTaBICHUST 00 OKpY)KalOIIeM MUPE KaKk O €IWHCTBE MPHUPOJIbI U YEIOBeKa, B
MO3HAHUW TPHUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUH MPOOJIeM COXpaHEHHUs
NPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAUMMOCTH XUMHUHU JJII  COBPEMEHHOM
IUBWIM3AIMU: B €€ TyMaHUCTUYECKOM HalpaBiICHHOCTH W BAXHOW pOJU B
CO3/IaHUU HOBOM 0a3bl MarepUaIbHON KYJbTYPbl, PEIICHUH TJI00ABLHBIX MPOOIeM
YCTOWYMBOT'O PA3BUTHUS YEIOBEYECTBA — CHIPhEBOU, JHEPTETUUECKOM, ITUILEBOU U
HKOJIOTUYECKONW O€30MacHOCTH, B Pa3BUTUU MEIMIIUHBI, 00ECTICUEHUU YCIIOBUMN
YCHEIIHOTO TpyJa M D3KOJOTHYECKH KOMQPOPTHOM KHU3HM KaKIOro UJieHa
00I1IeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHHUSA, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh



MOJTydaeMble 3HAHUS JJIS1 aHaIU3a U 00BbsSICHEHUS SIBJICHUN OKPYXKAIOILET0 MUpa 1
NPOUCXOASIIMX B HEM U3MEHEHUH, yMEHUS JefiaTh 000CHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4yHBIX (DaKTOB M HMEIOLUMXCS JAHHBIX C UENbI0 TMOJY4YCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npooJieM B peabHbIX )KU3HEHHBIX CUTYAIIUsX;

MHTEpECA K MO3HAHUIO U UCCIIENOBATENbCKO M AESITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEphIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUU [0 XHMUHU B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMU;

MHTEpPECa K OCOOCHHOCTSIM TPYy/a B pa3IMUYHbIX cepax npodecCuoHaIbHON
NESATEIIbHOCTH.

METAINIPEJIMETHBIE PE3YJIBTATDI

MertanpeameTHbie pe3ylbTaThl OCBOCHUS y4eOHOro mpenMera « XuMus» Ha
YPOBHE CpEIHEro o011ero 0Opa3oBaHus BKIFOYAOT:

3HaYUMBbIE 11 (OPMUpOBaHMA  MHUPOBO33PEHHS  OOYYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IIEHAYYHbIE MOHATHS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa W CHelNU(UKYy METOJO0B IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHsI, SBJICHHE,
npolecc, CUCTeMa, HaydHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHNE, HAOIIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHbIE yueOHbIe AeUCTBUA (ITO3HABaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJiAaTUBHbIE), obecrnieurBaroIye dbopmupoBaHue (YHKIMOHATBHOM
FPaMOTHOCTH U COLIMATIbHON KOMIIETEHIIUU 00y4aroIUXCs;
CIIOCOOHOCTH oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbBIC yUCOHbIC
JIEUCTBHS B IO3HABATEILHON U COIMANIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaThbl OTPAXalOT OBJIAJECHUE YHUBEPCATbLHBIMU
y4eOHBIMM  TIO3HABATCIbHHIMM, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU
JIEMCTBUSIMU.

OBiajleHNe  YHHUBEPCAJBbHBIMH  yY4eOHBIMH  INO3HABATEJbHBIMHU
AeicTBUSIMHU:

1) 0a30BbIe JJOrHYeCKHE EUCTBUS:

CaMOCTOSITENIbHO  (OpMYJMPOBATh U aKTyaJIM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpPENENATh LEeMU JEATeIbHOCTH, 3ajJaBasi IMapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHNS, COOTHOCUTh PE3YJIbTaThl AEATEILHOCTH C IOCTABJICHHBIMU LIETSIMU;

HCTI0JIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIIICHUS —
BBIJICJIATh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATHUS AJI1 00BSICHEHHSI OTJENBHBIX (JaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBAaHUS M KPUTEPUM Ui KiIacCU(PUKALMU BEUIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBA3M MEXIY HW3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTHh JIOTUYECKHE PACCYKJIEHUS (MHIYKTUBHBIE, JE€AyKTHBHBIE, IIO
AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH W MPOTUBOPEYMS B PacCMaTpUBAEMBIX
SIBIICHUAX, (POPMYIIUPOBATH BHIBOJIbI U 3aKIIOUECHUS;

IIPUMEHATH B MPOLECCE MMO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIH, IPE0OPA30BBIBATH MOJIEIbHbBIE IPEICTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) D3JIEMEHTa, XHUMHYecKass QopMmysia, ypaBHEHHE XHUMHUYECKOU
peakuuu — NpU PELIEHUH YYEeOHBbIX IMO3HABATEIbHBIX M NPAKTHUECKUX 3a/ad,
IIPUMEHATh Ha3BaHHBIE MOJIEJIbHBIC MTPEACTABIICHUS IS BBISIBIICHUS XapaKTEPHBIX
IIPU3HAKOB U3YYaEMBbIX BEILIECTB U XUMHUECKUX PEAKLUH.

2) 0a30BbIe HCCJIEA0BaTEIbCKUE NeUCTBUA:

BJIQJIETh OCHOBAMHM METOJI0B HAYYHOI'O MO3HAHMS BELIECTB U XUMHYECKHUX
peaKuuu;

bopMyIMpOBaTh LIETH U 33]1a41 UCCIIEA0BaHUS, UCIIOIb30BaTh NOCTABJICHHBIC
U CaMOCTOSITEIbHO CQOPMYIUPOBAHHBIE BOMNPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI 11 (POPMUPOBAHUS TUIOTE3BI [0 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSITEBHOTO IUIAHUPOBAHUA W IPOBEICHHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJ0M
npoIecca, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOpPMYyIUpOBaThH
000011IeHHsI ¥ BBIBOJIbI OTHOCUTENLHO JOCTOBEPHOCTH PE3YyIbTAaTOB UCCIIEOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTUET O MPOJIETAaHHON PaboTE;

npuoOperaTh ONBIT YYEHHYECKOM MCCIIEAOBATENbCKOM H  MPOEKTHOM
NEeSITEIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOMCKY METOJOB pEIIECHUS NPAKTHUYECKUX 3a7a4, MNPUMEHEHHUIO PpPa3JIMYHbIX
METOJ0B IMO3HAHUA.

3) pabora ¢ ungopmaumeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHMKAX HHMopManuu (Hay4dHO-
NoMyJsIpHasl JIMTepaTrypa XMMHUYECKOTO COJEp>KaHHsA, CIPABOUYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanM3upoBaTh UHYOPMAIIMIO Pa3IUYHBIX BUAOB U (opM
MIPEACTaBIICHUS, KPUTHYECKHU OLICHUBATh ec JOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTB;



dbopmynupoBarh 3anpOChl U MPUMEHITh PA3JIUUHBIE METOIbI MIPU MMOUCKE U
otbope wuH(poOpManK, HEOOXOAUMOW Il BBIMOJHEHUS Yy4YEOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(OPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEICTaBICHUS
uH(pOopMaIun (CXeMbl, TpaduK, AUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAY4YHBIA SI3bIK B KauyecTBE CpelICcTBa MHpH padore cC
XUMUYECKOM wuH(pOpMalMel: NPUMEHSITh MEXKIpEAMETHbIe ((pu3ndyeckue Hu
MaTeMaTH4YeCKHe) 3HAKU U CUMBOJIbI, JOPMYJIbI, a0OpeBUATYPbl, HOMEHKIATYPY;

UCII0JIb30BaTh W TNPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CpPEACTBA
HArJIsIAHOCTH.

OgiaieHHe YHHBEPCAJbHBIMH KOMMYHUKATUBHBIMHU A€iCTBUAMM:

3a[1aBaTh BOIMPOCHI 0 CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ TUAIIOTA W/UITH
JTUCKYCCUHU, BBICKa3bIBaTh HUACH, (OPMYIMPOBaTh CBOM  NPEIJIOKECHUS
OTHOCHUTENTLHO BBITIOJIHEHUS TPE/JI0KEHHOHN 3a/1auH;

BBICTYIIaTh C MPE3CHTAlMel pe3ylbTaTOB MO3HABATEIbHOM NEATEILHOCTH,
MOJTy4EHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTUYECKON pabOThI 1O UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii Y4eOHOTO MPOeKTa U (GOPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaraMm IMPOBEAEHHBIX MCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULUN B
xoJe o0cyxeHus: 1 0OMeHa MHEHUSIMU.

OgiiajleHHe YHHBEPCAJBHBIMH PEryJISSTUBHBIMHM J1efiCTBUAMMH:

CaMOCTOSITEIbHO IUIAHUPOBAaTh W OCYIIECTBISITH CBOIO II03HABATEIHLHYIO
NeSITeNbHOCTh, Ompenensss e LeNMd W 3aJadyd, KOHTPOJIUPOBATh U IO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpeAJiaraéMblil  afOPUTM JIEUCTBUMA TpHU
BBITIOJTHEHUM YYE€OHBIX W HCCIIENOBATEILCKUX 3ajad, BHIOUpaTh Hambosee
3¢ deKTUBHBIN CMOCcO0 MX pelleHuss ¢ Y4ETOM MOJY4YEHHMs] HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECCKUX PEAKIINAX;

OCYILECTBISITh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDbBI
10 KUJIACC

IIpenmeTHbie pe3ysibTaThl OCBOEHUA Kypca «OpraHuueckas XuMUS»
OTPAXKAKOT:

c(hopMUPOBAHHOCTh TMPEACTABICHUA O XHMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYyYHOW KapTUHBl MHUpPA, POJIM XUMHUUA B TIO3HAHWM SIBJICHUU



Opupoasl, B (HOPMUPOBAHWM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €&
($YHKIMOHATHHOM TPaMOTHOCTH, HEOOXOIUMOM JJIs pEeIlIeHUs MPAKTUYECKUX 3aa4
U SKOJIOTUYECKH 00OOCHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0POBbIO M MMPUPOJTHOU
cpexne;

BIIQJICHUE  CUCTEMOW  XMMMYECKHX 3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONIME TOHATHS (XUMUYECKUN DIEMEHT, aToM, »JIJIEKTPOHHAs
000J109Ka aTOMa, MOJIEKYJ1a, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTYypHasi (popmyina (pa3BEpHyTas U COKpalIEHHasi), MOJb, MOJISIpHAas
Macca, MOJSIpHBIA 00BEM, YIJIEpOJHBIN cKener, (yHKIMOHAIbHAS TPy,
paguKai, U30MepHUsl, U30MEPBI, TOMOJIOTUYECKUH P, TOMOJIOTH, YTI€BOAOPOIBI,
KHCJIOPOJ M a30TCOJEpIKAME COCAWHEHUs, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS ); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHUW; MUPOBO33PEHUYECKUE 3HAHUS,
Je)Kale B OCHOBE IMOHUMAHUS NPUYUMHHOCTA M CUCTEMHOCTH XHMHUYECKHUX
SABJCHUHN, (PAKTOJIOTUUYECKUE CBEJEHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUH H
0€30MaCHOM HCMOJIb30BaHUU BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JAEATENbHOCTH YEJIOBEKA,

Cc(hopMHUPOBAHHOCTh YMEHHMI BBISBISATh XapaKTEpHbIC MPU3HAKU TMOHATUH,
YCTaHaBJIMBaTh WX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATUS ITPU
ONMCAHWU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTaHUYECKUX COCAUHEHUM;

c(hopMHUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIH) CHUMBOJIMKY JJISI
COCTaBJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUW XMMHUYECKHX pEaKLuH,
W3TOTABJIMBATh MOJENA MOJIEKYJI OPTaHUYECKHX BELIECTB ISl WILTHOCTPALUHA UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

Cc(hopMHUPOBAHHOCTh YMEHUM YCTAHABIIMBATH MPUHAJICKHOCTh M3y4EHHBIX
OpPTaHUYECKHX BEIIECTB MO HX COCTaBY M CTPOEHUIO K OIPEAEIEHHOMY
KJIaccy/Tpynne CoequHeHuH (YrieBOJOpOAbl, KHUCIOPOJ U a30TCojepiKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIpHbIE COCAMHEHMs), JaBaThb MM Ha3BaHUS IIO0
cuctemarnueckoit HomeHnknarype (IUPAC), a Takxe mpuBOIUTH TPUBHAJbHBIC
Ha3BaHUsI OTHAEIbHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOIMUJICH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIUUEPHUH, (EHOJ, popMalbIeru, aueTaibJAeru, MypaBbuHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TJIF0K034,
bpyKTO3a, KpaxMal, IeJUI0I03a, TIUIHIH);

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEISITh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKHUX COeIMHEHUSX (OJMHAPHBIE U KPATHbIE);



c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHSTHh TIOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. BytnepoBa st 00bsCHEHUsI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHUs MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMH  XapaKTepU30BaTh COCTaB, CTPOEHHE,
¢u3nyeckue W XMMUYECKUE CBOMCTBA TUIHMYHBIX MpPENCTABUTENCH pa3IMYHBIX
KJIACCOB OPTAHUYECKUX BEILIECTB (METaH, 3TaH, 3TWJIECH, MPOIWJIEH, AllCTUJIEH,
Oyranuen-1,3, mermnOytaauen-1,3, OEH30JI, METaHOJ, STAHOJ, STUJICHTJIUKOJIb,
TIMIEepuH, (eHoJI, aleTalbaeru, MypaBbUHAs U YKCYCHas KHCIJOTBHI, TIIHOKO3a,
Kpaxmaj, LeJUIF0J103a, AMUHOYKCYCHAs! KUCJIOTa), WILTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKLUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpPMYIT;

c(hopMHUPOBAHHOCTh YMEHHMSI XapaKTEPHU30BaTh UICTOUYHUKH YTIIEBOJOPOIHOTO
Cbipbs (HEPTb, NPUPOJAHBIA Tra3, Yroljib), CHOCOOBI HX TNEpepadOTKU U
NPaKTUYECKOE NPUMEHEHUE POIYKTOB NEPEPAOOTKY;

C(hOopMHUPOBAHHOCTh YMEHUN TMPOBOJHUTH BBIYUCIEHUS MO XUMHUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA UCXOJAHOTO BEILECTBA WM MPOJIYKTa
peakuuMu IO HU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WM NPOJYKTOB PEAKIUN);

c(hOopMHUPOBAHHOCTh YMEHHMM BIIAJIETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METO/IaX HAyYHOT'O MO3HAHMsI, UCTI0JIb3YEMbIX B XUMUU MIPU U3YUEHHUH BEILECTB U
XUMHUYECKUX SIBJICHUN (HaOJ0ieHre, U3MEpPEHHE, SKCTIEPUMEHT, MOJCIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbBIE XHMHUYECKUE 3HAHWUS Uil TNPUHATHS PEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
NPUMEHEHUEM;

c(hopMHUPOBAHHOCTH YMEHUI COOJIOIATH MTPABUJIA TI0JIb30BAHUS XUMUYECKON
MOCYyA0H | JIaDOpaTOpPHBIM OOOPYAOBAaHUEM, a TaKXKe IpaBuUjia OOpalieHus ¢
BEIIECTBAMHM B COOTBETCTBHM C MHCTPYKIMSIMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
HKCTIEPUMEHT (MPEBPALLEHHS] OPTraHUUECKUX BEUIECTB MPU HArpEBAHUU, TTOTyUEHHUE
STUJICHA W M3YUYEHHUE €ro CBOMCTB, KAuE€CTBEHHBIE PEAKIUU OPraHUYEeCKUX
BEIIICCTB, JCHATyparus OCJKOB MPHU HArpeBaHWH, IIBETHHIC PEAKIMU OCIKOB) B
COOTBETCTBMU C TMpaBWIAMH TEXHUKM OE€30MacHOCTH MNpHu OOpalIeHun C
BelIeCTBAaMH M J1a0OpPaTOpHBIM OO0OPYIOBaHUEM, MPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucy YpaBHEHHM COOTBETCTBYIOIIUX
peakuuii u GopMyIUPOBaATh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(hOPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATh XUMUYECKYIO
uHbOpMAIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MAacCOBOU
uHpopmaru, MIHTepHeT u 1pyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IEISIX
COXPaHEHHUsI CBOEr0 3J0POBbI M OKPYXKAOIIEH NPUPOTHON CPENbl, 0CO3HABATH
OIACHOCTh BO3JICWCTBUS HA JKUBBIC OPTAaHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMasi cMbics nokazatens [IJIK, mosicHsATe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPENOTBPAIICHUS HX BPEAHOTO BO3JCHUCTBUS HA OPraHU3M
YEJIOBEKA,;

TS 00y4aroumxcsi ¢ OTPaHUYEHHBIMU BO3MOMXHOCTAMU 3]I0POBBSI: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYHHBIX METOJAaX IMO3HAHWSA BEUIECTB U
XHMHUYECKUX SIBIICHUM;

JUISL CIIENBIX U CJA0OBUASIIMX OOYyYaroUMXCsi: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XuMU4ecKux

bopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUsA Kypca «OOIias ¥ HeopraHudeckKas
XUMUS» OTPAKAOT:

C(hopMUPOBAHHOCTh MPEACTABICHUM: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJA XUMUHA B I[IO3HAHWM SIBJICHUU
npupoabl, B (GOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXO0JUMOM J1JIs1 PEIICHHSI MPAKTHUYECKUX 3a71ad
U DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBbIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIArAIOIIME TMOHATHS (XMMHYCCKHH 3JIEMEHT, aToM, HM30ToI, S-, P-, d-
AJIGKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJia, MOJIb, MOJIIPHBIM O00BEM,
BAJIECHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUYECKAsI CBA3b
(KOBaJICHTHAs, MOHHAS, METALTMYECKAst, BOJOPOAHAS ), KpUCTAUINYECKAs PEIIETKa,
TUNBl ~XUMUYECKUX PEAKIUWA, PpacTBOpP, AJICKTPOJIUTHI, HEIJIEKTPOJMTHI,
ANEKTPOJUTHUYECKAST JUCCOIMAIMSA, OKHUCJIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON pEaKIMM, XUMHUYECKOE PAaBHOBECHE); TEOPHH W 3aKOHBI (TEOpHS
AIEKTPOJIUTUYECKON auccolmanuu, nepuoaudeckuit 3akon . M. Menneneesa,
3aKOH COXpaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS YHEPTUU
IpU XMMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PECHUECCKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJOTHYECKHUE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYCHUH U O€30TIaCHOM HCTIOJIb30BAaHUHN BAKHEHIIIMX HEOPTaHUIECKHUX
BEIIIECTB B OBITY M MPAKTUYECKON IEATCILHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHUI BBISBISITH XapakTepHbIC NMPU3HAKU MOHATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS TIPU
ONMCAaHUKM HEOPTaHMUYECKUX BELIECTB U UX MIPEBPAILECHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBieHHss (OpMya BEIIECTB M YpPaBHEHWH XUMHYECKHX  PEaKIIUH,
cuctemarndeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHblil Tra3, YIVIEKACIBIM a3, aMMHaK, raméHas
U3BECTh, HErall€Hast U3BECTh, IUThEBAsI COJA, TUPUT U JPYTHUE);

c(hopMHUPOBAHHOCTH YMEHHI OTIPEACTSITh BAJICHTHOCTh U CTETIEHh OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHUECKOU
CBsI3U (KOBaJCHTHAas, HOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCAMHEHUSAX, THUI
KPUCTAUTMYECKOM PEETKH KOHKPETHOrO BeEUIeCTBa (aTOMHAs, MOJIEKYJSIpHas,
MOHHasl, METAJUTMYECKasl ), XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUM,

c(hopMHUPOBAHHOCTD YMEHUMN yCTaHABIIMBATh NPUHAJICKHOCTD
HEOPraHWYECKUX BEHIECTB MO HMX COCTaBY K OMNPENEIEHHOMY KiacCy/TpyIie
COEIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAILIbl, OKCHJIbI, OCHOBAHUS,
KUCJIOThI, aM(pOTEepHbIE TUAPOKCHUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHU PACKPBIBATH CMBICI IEPUOIUYECKOTO 3aKoHa /J.
W. MenpeneeBa u J1€eMOHCTPUPOBATH EI0 CUCTEMATU3UPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpU30BaThb DSIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »dJieMeHTOB 1—4 mnepuoaoB Ilepuoamueckoit cuCTEMbI
xuMudeckux snaeMmentoB JI. M. MeHaeneeBa, MCHOJb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHbBIE opOuTamm, «IHEPreTUYECKHE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEIUHEHUMN
1o nepuojaam u rpymnmnam [lepuoandeckoit cucteMbl XuMU4YecKux 3nemeHToB Jl. U.
Menpeneena;

c(hopMHUPOBAHHOCTh YMEHHUH  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIacCOB,
MOATBEPKJIAaTh CYHIECTBOBAHUE T'€HETUUYECKOW CBA3U MEXKIY HEOpPraHMUYEeCKUMU
BEIIECTBAMH C TIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIHil;

c(hopMHUPOBAHHOCTbh YMEHHMSI KJIACCUPHUIIMPOBATh XUMUUYECKHUE PEAKIMU 10
Pa3IMYHBIM TpU3HAKaM (YHUCIIy U COCTaBY PEarupyrolMX BEIIECTB, TEINIOBOMY
s deKTy peaknuu, W3MEHEHHUIO CTEIeHEH OKHCIICHUS 3JIEMEHTOB, 0OpaTMMOCTH
pEeaKinu, y4acTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUI COCTAaBJIATh YPAaBHEHHUS PEAKUUM pa3InyHBIX
TUTIOB, TIOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHSI, IPH KOTOPBIX 3TU PEAKIIUH UIYT 10 KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHHMH TPOBOJUTh PEAKIUH, IOITBEPKIAIOIINE
Ka4eCTBEHHBIII COCTAaB PA3JIMYHBIX HEOPTraHMYECKHX BEILECTB, Paclo3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHHUH PpACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX PEAKINI MOCPENCTBOM COCTABIICHHMSI JIEKTPOHHOTO OanaHca
ATUX PEaKLIN;

c(hopMHUPOBAHHOCTH YMEHHIA OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuu OT Pa3IMYHBIX PAKTOPOB; XapaKTep CMEIICHU XUMUIECKOTO PaBHOBECHS
B 3aBCUMOCTH OT BHENIHEro Bo3encTBus (npunuun Jle [latense);

C(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XUMHUYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE MPOMBIIUIEHHOTO IOJIYYEHUsI CEPHOM KHUCJIOTHI, AMMHAKa, a
TaKke Cc(HOPMUPOBAHHOCTh MPEACTABICHUA OO0 OOIIMX HAy4HBIX MPUHIUNAX U
HKOJIOTMYECKUX MpOoOieMax XUMUYECKOTO MPOU3BOJCTBA;

c(hopMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS C HCIOJIb30BAHUEM
HNOHATHUSL «MAacCOBasi J10JIs1 BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIECHUI ra3oB
IpU XUMHUYECKUX PEaKIUsAX, MAacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMUECTBY BEILECTBA, MAacCe€ WM 00BbEMY OJHOTO M3 YHYacCTBYIOIIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3(PeKTa peakluu Ha OCHOBE 3aKOHOB COXpPaHEHHs] MacChl
BEILECTB, MPEBPAILEHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHHI COOIIOAATh MPaBUJIA MOJIb30BAHUS XUMHUYECKOM
NOCyIoM U J1abopaTopHbIM OOOpPYAOBAaHUEM, a TaKXKe MpaBuia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHUX OTBITOB;

c(hOopMHUPOBAHHOCTh YMEHHUM IUIAHUPOBAThb M BBIMOJHATH XUMUYECKUN
HKCTIEPUMEHT (Pa3JIokKEHHE MEePOKCHUIA BOJAOPOJIa B MPUCYTCTBUM KaTallM3aropa,
ONPENEIIEHUE CpeAbl pPAcTBOPOB BEUIECTB C IOMOINBK YHHBEPCAIBHOIO
WHAMKATOpA, BIAMSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKIuy,
peaklMi MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMu Ha cyibdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33/1a4 110
temam «Mertambsy U «Hemeramisl») B COOTBETCTBUU C MpaBUIaMU TEXHUKU
0€30MacHOCTHY TP OOPAIIEHNH C BEILIECTBAMU U JIAOOPATOPHBIM 000pYAO0BaHUEM,
NPEACTABIIATh PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX PEAKIMN U (HOPMYIUpOBATh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

C(hOpMHUPOBAHHOCTh YMEHHN KPUTHUECKU aHAIM3UPOBATH XHUMUYECKYIO
UHPOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHET U Ipyrux);



c(hopMHUPOBAHHOCTh  YMEHHH  COOMIOMAaTh  MpaBWIa  DKOJOTHYCCKU
IIEIECO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IEISIX
COXPaHEHHUsI CBOEro 3J0POBbS M OKPYXAKOIIEH NPUPOIHON CPEAbl, 0CO3HABATH
OITACHOCTH BO3ICUCTBUS HA )KUBBIE OPTaHU3MBbI ONIPENETIEHHBIX BEUIECTB, TOHUMAs!
cMmbicn mokasarens [IJIK, moscHATh Ha mpumepax CcrnocoObl YMEHBIIEHUS U
MPEIOTBPALICHUS UX BPEAHOTO BO3IEHUCTBUS HA OPTAHU3M YEIIOBEKA;

JJ1s1 00y4arommxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JJ0POBbSI: YMEHHUE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHWUS BEILECTB U
XHMHUYECKUX SIBIICHUM;

UL CJETBIX W CHa0OBUASIIMX OOyYaromMXcsi: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO cUcTeMYy 0003HaueHui JI. bpaiins st 3anucu XMMU4ecKux

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n Kontpoabusie | IpakTnueckue
NMporpaMMmbl Bcero o0pa3oBare/bHBIC
patdoThI padoThI
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4e CKOM XUMHUH
[Ipeamer opranunueckoi xumMuu. Teopust
11 CTPOEHUSI OPraHUYECKUX COETMHEHUH A. 3
M. byrieposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoast
2.1 [IpenenvHbIE YIIIEBOAOPOIBI — AJIKAHbBI 2
99 HenpenenbHble yriieBoJOpOIbl: ajlKeHBI, 6 1
' QJIKa/IU€HbI, AJIKUHbI
2.3 ApomMaTH4ecKue YriieBO0PO/IbI 2
24 [IpupoaHbIe UCTOYHUKHU YIIIEBOJOPOJIOB U 3 1
' UX nepepaboTka
Hroro mo pazaeny 13
Paznen 3. Kuciiopoacoaep:xxkanme opraHuyeckue coeMHeHUSsI
3.1 Cruprtsl. @eHon 3
39 Anbnernapl. KapOOHOBBIE KUCTIOTHI. 7 1
' Cnoxuble >Gupsl
3.3 YTeBo bl 3 1




Hroro no pasneny

13

Paznen 4. A3oTcoaepxkanme opraHM4ecKue coeJauHe HUs

4.1 AMUHBI. AMUHOKUCIOTHI. bemku 3
Hroro no pazneny 3
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS

5.1 [Mnacrmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME 34




11 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3neJioB H TeM g poBbIe
Ne n/nt P Kontpoasusie | IlpakTuueckue (mapp )
NPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHHU
Ctpoenue atoMoB. [lepronnueckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMAYECKUX 3
anemeHToB /1. 1. Menaeneera
12 Crpoenue BemectBa. MHOroo0pasue 4
' BEIIECTB
1.3 XUMUYECKHE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznea 2. Heopranuyeckasi XumMust
2.1 Meranbt
2.2 Hewmerains 1 1
53 CBs13p HEOPraHUYECKUX U OPTAaHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Paznea 3. Xumus v :KU3Hb
3.1 XuMHus ¥ KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE INTAHUPOBAHHE

10 KIIACC
KounuyecTBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBeIe
n/n Tema ypoxa Bcero Korrrpoabiibie | Hpakruieckite u3y4yeHusi | o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcnl
1 [Ipenmer opraHn4ecKkol XUMUH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopust cTpOEHUST OPraHUYECKUX
2 coequHeHuit A. M. byrneposa, eé 1
OCHOBHBIE ITOJOKEHHUS
[IpeacraBienue o KnaccupuKau
3 opranu4eckux Beuects. HomeHknarypa 1
(cuctemaTuyeckasl) U TPUBUAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEILECTB
4 AJIKaHBI: COCTAaB U CTPOCHHUE, 1
TOMOJIOTUYECKUN PsIIL
Meras u 3TaH — npocTenme
° IIPEICTaBUTEIH AIKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOECHHE, CBONCTBA 1
OTUJIEH U TPOINUJIEH — MPOCTEHIIE
! IPEICTAaBUTEIH AIKEHOB 1
8 [pakruueckas padota Ne 1. «llomyduenue 1 1
STHJIEHA U U3yYE€HHUE €r0 CBONCTBY
Anxanuensl. byraguen-1,3 u
9 meTunOytanuen-1,3. [lonydenue 1

CUHTETHYECKOIO Kaydyka U PE3UHBI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHU,

10 TOMOJIOTHYECKUH Psil. ALIETHIICH —
MPOCTEUIIMI MTPEACTABUTEND ATKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKON
peakiuu

12 ApeHbl: 0eH3071 1 TOJTyoJI. TOKCHYHOCTh
apeHoB

13 I'eneTnyeckast CBSI3b YIIIEBOJIOPOJIOB,
NPUHAUISKANMX K Pa3InYHBIM KI1accam
[IpupoiHbIE NCTOYHUKHU YITIEBOJOPOIOB:

14 IPUPOJHBIN Ta3 U MOMYTHBIE HETSIHBIE
rasbl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHUKU YITIEBOIOPOJIOB:

15 NPUPOHBIN Ta3 U OMYTHBIE HE(PTSIHbIE
ra3pl, He()Th U MPOAYKTHI €€ mepepadoTKu

16 KounTtponsHas pabota no paszueiny
«YTIeBo0pOaAbD)

17 [penenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BojgopoaHas cBs3b

18 MHOTroaToOMHBIE CIIUPTHI: STHIICHTINKOIb 1
TIUIEPUH

19 @DeHOoI: CTPOCHHUE MOJIEKYIBI, (PU3HUecKue
U XMMHMYECKHE CBOWCTBA, IPUMEHEHNE

20 Anpaeruapl: GopMabaeTUl U
areTanpaerua. AleToH

21 OHOOCHOBHBIE ITPEebHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbHHAs U YKCyCHas

22 [pakruueckas pabota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KHCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAsA KMCJIOTHI, KaK

23 HPEICTaBUTEIH BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpla KaK COJIM BBICIIIMX KapOOHOBBIX
KHCIIOT, X MOIOIIIEE JICHICTBHE
CrnoxHble 3Upbl Kak IPOU3BOIHEIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIIOKHBIX
3pupoB

%6 JKupsl: ruaponus, npuMeHeHue,
Ouooruyeckasi poJib JKUPOB
VYrieBoapl: cocTaB, Kiaccu (KA.

27 Baxxneiinme npeacTaBUTENH: IIIIOKO3a,
dpykro3a, caxaposza

28 Kpaxman u nemntonosa kak npupoaHbie
OJIUMEPHI
KonTponbHas pabota 1o pazueiny

29 «Kucnopojacoaepkanme OpraHNIeCcKue
COCIMHECHUSD)

30 AMWHBI: METUJIAMUH U aHUJIUH
AMHHOKHUCIIOTHI KaK aM(pOTepHbBIE

31 OpraHUYECKUE COCTUHCHUS, X
Ouonoruyeckoe 3HaueHue. [lentuapt

30 benkn kak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCIIUHCHUS

33 OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUMN

34 OcHOBHBIE METO/IBI CHHTE3A




[Imactmaccel, Kaydykd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEAVHEHUM.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnueckue
padoThbI

Jara
U3y4yeHHust

DJIeKTPOHHbIE
¢ poBeIe
oOpa3zoBareJibHbIE

pecypesl

XUMHYECKUH IEMEHT. ATOM. DJIeKTpOHHAs
KOH(UTypaIrus aTOMOB

[lepuonnueckuii 3akoH u [lepronuueckas
CHCTEMA XUMHUYECKUX 3JIeMeHTOB /I. M.
MeHerneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH W3MEHEHUS CBONCTB
XUMHUYCCKUX DJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpymmnam U nepuojiaM. 3HauyeHue
MEPUOIMYECKOTO 3aKOHA M CUCTEMBI
xuMHu4eckux 3yemenToB JI.1. MeneneeBa B
pa3sBUTHH HAYKU

Crpoenue BemecTBa. XUMHYECKasl CBS3b, €€
BU/IbI; MEXaHU3MbI 00pPa30BaHUS
KOBaJICHTHOM cBs13U. BostopoHas cBsi3b

BanenTHOCTh. DNIEKTPOOTPULIATETBLHOCTD.
CreneHb OKHCIIEHN . BemecTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO
CTPOCHHUS

IlonsTue o JUCIICPCHBIX CUCTEMAx.
HcTunHBIE U KOIOKMOHBIE pPacTBOPHLI.
MaccoBas J0JIs1 BEIICCTBA B PaCTBOPEC




Knaccudgukanust 1 HoMeHK1aTypa
HEOPraHWYeCKUX coequHeHni. ['eHeTnyeckas
CBsI3b HEOPTaHWYECKUX BEIECTB, PA3THIHBIX
KJIaCCOB

Knaccudukanus xumMuueckux peaxuuii B
HEOPraHU4YECKON U OPraHUYECKOM XUMHUH.
3aKOH COXpaHEHUS MACChl BEILECTB; 3aKOH
COXpaHEHUs U IPEBPALLCHUS YHEPTUU IIPU
XUMUYECKUX PEAKLIHIX

CxopocTth peakunu. O6paTUMBbIe peaKIuu.
XHUMUYECKOE PABHOBECHE

10

[Mpakrudeckas padora Ne 1. «BnusiHue
pa3uYHBIX (AKTOPOB HA CKOPOCThH
XUMHUYECKON peaKirm»

11

DnekTponuTrydeckas auccounanus. [lonsrue
0 BojiopotHOM TTokasarene (PH) pactsopa.
Peakiiuu nonnoro oomena. ['maponms
OpPraHUYECKUX U HEOPTAaHMYECCKUX BEIIICCTB

12

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaxuuu. [TonsTre 00 35ekTpomn3e
pacIIaBoOB U PaCTBOPOB COJIEH

13

KonTponbhas pabota no pasueny
«Teopernueckue OCHOBBI XUMHM

14

Mertanisl, ux nojoxenue B [lepuoanueckoit
CHCTEeME XMMHUUYECKUX 3jeMeHTOB JI. W.
MenpeneeBa 1 0COOEHHOCTU CTPOEHHUS
aToMoB. O0nme ¢u3nveckue cBOMCTBA
METaJIIOB




15

CnnaBbl METAJUIOB. DIEKTPOXUMHUYECKUH DSl
HaINpsOKEHUH METaJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIIMX
METaJNIOB (HAaTPUH, KWK, KAJILIUI, MarHUM,
AITIOMUHUN) U UX COETMHEHU I

17

XUMUYECKHE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHN N

18

XUMHYECKHE CBOMCTBA ITMHKA, KeJle3a U UX
COeIMHECHU U

19

[pakruueckas padota Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 334 110 TEME
«Metaib»"

20

Hemeramibl, UX MonoXeHUE B
[lepronueckoil CHCTEME XMMHUUYECKUX
anemenToB /1. V1. MeneneeBa u
0COOEHHOCTHU CTPOEHHUSI aTOMOB

21

®uznyeckue CBOHCTBA HEMETAIIIOB.
AnoTpornusi HeMeTaioB (Ha puMepe
KUCIIOpOJa, cephl, ocdopa u yriaeponaa)

22

XHWMUUYECKUE CBOMCTBA raJIOTEHOB, CEPHI U KX
COECTUHEHN N

23

XuMuyecKre CBOMCTBA a30Ta, ocodpa U ux
COCTUHEHN N

24

XUMHUYECKHE CBOMCTBA YIIIEpO1a, KPEMHUS U
UX COeIUHEHUN

25

[IpuMeHeHEe BaXXHEN X HEMETAVIOB U KX
COEIUHEHUN

26

O0001IEHNE ¥ CUCTEMATHU3aIliA 3HAHUHT 110




TteMe «Hemerayuiely. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKIU 1
TEPMOXUMHUYECKUAE PACUETHI

[Ipakrudeckas padora Ne 3. «PemeHue

27 JKCIIEpUMEHTAIBHBIX 33Ja4 I10 TEME 1
"Hemeramibl"»

28 KonTponbHas pabota mo Temam «MeTayuibi 1
u «Hemeramub»

29 Heopranunueckue 1 OpraHuyecKue KUCIOTHI. 1
Heoprannueckue 1 opraHuyeckue OCHOBaHUS
AmdoTepHble HEOpPraHUYECKUE U

30 opraHudeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAHUUYECKUX
BEIIIECTB
Ponb xumun B 00eCIIeUeH U SKOJIOTHYECKOM,

31 YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHU MEIULIUHBI
[peacraBienust 00 OOIMX HAYYHBIX

32 MPUHLIHUIAX TPOMBIITIEHHOTO MOTY4eHUS 1
Ba)KHEUIIIMX BENIECTB

33 YenoBek B MUPE BEIIECTB U MAaTEPHAJIOB 1

34 XuMUs U 30pOBBE UEIOBEKA

OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» Xumust / ["'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., AKImoHEepHOE

ob1mecTBo «M3narenscTBo «IIpocBemenHue»

METOAUYECKHUE MATEPHUAJIBI VI YUUTEJIA

Knura O. C. I'abpuensina « Ypoxu xumuu B 10 kiacce. bazoBblil ypoBeHb.
Meroanyeckoe mocooune

Knura O. C. I'abpuensana « Ypoku xumuu B 11 knacce. ba3oBblil ypoBEHb.

Meroanyeckoe mocooune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
UHTEPHET

https://educont.ru/
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