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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMMa MO0 XUMUU Ha YpPOBHE CpemHEro oomero obpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3 «O06 oOpazoBaHuH
B Poccuiickoit ®Deneparuu», TpeboBaHUI K pe3yabTaTaM OCBOEHUs (enepaibHOM
oOpa3oBaTeNlbHOW  TporpamMmbl  cpemHero  obOmero  oOpazoBanus(POIl  COO),
npeacTaBIeHHbIX B DenepaabHOM rocyIapcTBEHHOM obOpaszoBarenbHoM ctanmapte COO, c
yuérom Konnenuuu mnpenogaBaHusi y4eOHOTro mnpeamera «XuMus» B 00Opa3oBaTeNbHBIX
opranm3anusix Poccuiickoit ®exepanun, peayu3yIONIUX OCHOBHBIE 0O0pa3oBaTEIbHBIC
IIPOrpaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpareruu pa3BUTHUs BocnuTaHus B Poccuiickoi
®enepaunn Ha nepuof 10 2025 rona» (Pacnopsoxenue [IpaButenscrea PO ot 29.05. 2015 Ne
996 - p.).

XuMHs Ha ypoBHE YIiayOlIEHHOrO HM3y4eHHUsS 3aHUMAaeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAay4yHOTO oOpa3zoBanusi yuamuxcs 10-11 xmaccoB. M3ydenue mpeamera,
peaninzyemoe B YyCIOBUAX JU((depeHIMPOBAHHOTO, MPOGUIBHOrO OOy4YeHHs, NPU3BAHO
obecneunTh 00111€00pa30BaTENbHYIO U OOLIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIMMYIO JJISl aJjanTallud UX K ObICTPO MEHSIOIMIMMCS YCIOBHUSM KU3HU B COLMYME, a
TaKkKe s MPOJ0JDKEHUST 00ydeHHUs B OpraHu3alusx NpogeccCHOHAIbHOIO 00pa3oBaHuUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mporpamMMe mo XuMHuM Ha3zHadeHHME NpeaMeTa «XHUMHsD) IMOJIydaeT MOAPOOHYIO
MHTEPIPETALMIO B COOTBETCTBUM C OCHOBomojararomuMmu mnosoxennsmu ®I'oC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJepaHHs, pe3yabTaToB oO0ydyeHHs U TpeOoBaHHM K
YPOBHIO TMOJATOTOBKHU BBIMYCKHUKOB. CBHIETENBCTBOM TOMY SIBISIIOTCA — CIIEAYIONINE
BBITOJIHSEMBIE TIPOTPAMMOM MO XUMUHU (PYHKIIUH:

e uHPOPMALMOHHO-METOIMYECKAs, pean3alys KOTOpoil obecrneynBaeT MOJydeHue
MIPEJCTaBICHUS O LEIAX, COACPIKaHUM, OOLIEeH cTpaTernn 0Oy4eHus, BOCIUTAHUS U
pa3BUTHS  OOYydYalOUIMXCS CPEACTBaMHU IIpeaMeTa, H3y4yaeMoro B  paMKax
KOHKPETHOTO MPOhUJIS;

® OPraHM3alMOHHO-IUIAHUPYIOILAs, KOTOopas  IMpelycMaTpUBaeT  OIpe]elICHHE:
IPUHLUIOB CTPYKTYPHUPOBaHMS U IOCIEIOBATEIbHOCTH M3Y4YEHHUS Y4eOHOIo
MaTepuala, KOJMYECTBEHHbIX U KAYECTBEHHBIX €r0 XapaKTepPUCTHUK; MOAXOJO0B K
(OpPMUPOBAHUIO COAEPIKATEIILHOW OCHOBBI KOHTPOJISI M OLEHKH 00pa30BaTENIbHBIX
JOCTIDKEHUHM 00ydarolmuxcss B paMKax HUTOTOBOW arTecTalud B (OpME €IUHOIO
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YYEHUS] XUMHHU:

® YCTaHABIMBAeT WHBApPUAHTHOE IIPEIMETHOE COJepXkKaHHUe, 00s3aTenbHOe IS
U3y4YeHHs] B paMKax OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeseieHue U
CTPYKTypUpPOBaHHE  €ro [0  KjaccaM, OCHOBHBIM  COJEpPXKaTeJIbHbIM
JMHMSAM/pa3zienaM Kypca;

e aéT MNpUMEpHOE paclpeneseHe y4yeOHOro BpPEMEHH, PEKOMEHIYeMOro JJis
U3YUYEHHs! OTAEIbHBIX TEM;

e [@pelaraeT MpUMEPHYIO MOCIEI0BAaTENbHOCTh M3Yy4eHHs y4eOHOro marepuaia c
y4€TOM JIOTMKH TOCTPOCHMsI Kypca, BHYTPUIPEAMETHBIX M MEXIIPEIMETHBIX
CBSI3€EH;

e aéT METOAMYECKYI0 HHTEpHpeTalMio Lened M 3a1ad H3ydeHHs MpeaMeTa Ha
yriIyOJa€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEr0
oOmiero  oOpa3oBaHus, COJEpKATEIbHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pe3yabTaTOB OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPEeTHETO OOIIEro
o0pa3oBaHus (JMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C y4ETOM



OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX AEHCTBUI 00YJaIOLIETOCS 110 OCBOCHUIO
COJIep’KaHus IIpeIMeTa.

[lo BcemM Ha3BaHHBIM MO3ULHKAM B IporpaMMe II0 XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh C OOyuye€HHMEM XMMHUU Ha YpPOBHE OCHOBHOro o0miero oOpasoBaHus. 3a
MpelelaMi  YCTAaHOBIIGHHOW MPOrpaMMON TIO0 XHMHH 00S3aTelNbHON (MHBapUaHTHOMN)
COCTaBJISAIOLIEH COJEpXKaHUS yueOHOro mpeamera «XUMHUs» OCTaéTcsl BO3MOKHOCTh BbIOOpa
€ro BapUaTHBHOM COCTaBJIOLIEH, KOTOpas JOJDKHA OINPEAETAThCS B COOTBETCTBUU C
HaIpaBJIEHHEM KOHKPETHOTO IpouiIsi 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHbiMUA moJioxkeHusMu GI'OC COO o HazHaueHUU
nmpenMeToB 0a3oBOTO W YriyOnEHHOro ypoBHEW B cucreme aud@epeHIIupOBaHHOTO
0o0y4yeHHs Ha ypOBHE CpeaHero oOmiero oOpa3oBaHWs XHMHS Ha YPOBHE YriyOJI€HHOTO
M3Y4YEHUs HalpaBiIeH Ha pealu3aldio IPEeMCTBEHHOCTH C MOCIEAYIOIIMM ATaroM
MOJIyYEHUSI XMMHYECKOro 00pa3oBaHMsA B paMKaX H3YYEHHs CIELHMAJIbHBIX €CTECTBEHHO-
Hay4YHBIX 1 XUMUYECKUX AUCLIUILIMH B By3aX U OpraHU3alUsAX CPEeIHEro MpodeccuoHanbHOro
oOpazoBanus. B a3Toll cBA3M u3yueHue npeaMera «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllUpeHHe M YIiayOJeHHe TEOpPeTHUUeCKO M MIPaKTHYeCKOM
MOATOTOBKH O0yYarOIMINXCs, BRIOPABIINX ONpeaenEéHHbIN mpoduib 00ydyeHus, B TOM Yucie ¢
MEPCIIEKTUBON TMOCIEIYIONIEro MOJYyYeHHUs] XHMHUYECKOTO O0Opa3oBaHUS B OpraHU3allusix
npodeccronanbHoro obpazoanus. Hapsiny ¢ stum, B cBete Tpeboanuit ®I'OC COO k
IUIAaHUPYEMBIM ~ pe3yJbTaTaM OCBOEHMs (enepalbHONM 00pa30BaTENbHON  MPOrPAMMBbI
cpenHero oémiero o6pazoBaHUSl U3Y4YEHUE NpeAMeTa «XUMHUS» OPUEHTHPOBAHO TaKXKe Ha
pelIeHre 3a/1a4 BOCIUTAHUS U COLMAIbHOTO pa3BUTHUsSl oOydaronuxcs, Ha (OpMUPOBAaHUE Y
HUX OOILEMHTEIIEKTYya bHbIX YMEHUH, YMEHHH paluoHaidu3aluuu Y4eOHOro Tpyaa H
0000MIEHHBIX CIIOCOOOB JESITENLHOCTH, UMEIOIIUX MEXAUCUUITHHAPHBIN, HaApeIMEeTHBIH
Xapakrep.

CocrapnsiomuMy npeaMera «XUMHs» Ha YPOBHE YIIyOJIEHHOTO M3YUYEHHUS SIBISIFOTCS
yrayOnéHnble Kypebl — «Oprannyeckas Xxumus» U «O0mas u Heopranuueckas xumus». [lpu
OTIpEJIeNIEHUH MOAX0JI0B K 0TOOPY U CTPYKTYPHON OpPraHM3allMU COAEpPKaHUS ITUX KypCOB B
porpaMMe Mo XUMHH 32 0CHOBY IIpHHATHI noJioxkeHuss @I'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEH U3yUeHHs IIpeIMeETa.

OcHoBy conepxkanusi KypcoB «Opranuueckas xuMus» U «OO0Ias u HeopraHuveckas
XUMHS» COCTABJISIET COBOKYIIHOCTh MPEIMETHBIX 3HAHUNW W yMEHUN, OTHOCAIIMXCS K
0a30BOMY YpPOBHIO HU3y4€HHUS MpeAMeTa. JTa cUCTeMa 3HAHMM MOJy4daeT OmpenesiEéHHOEe
TEOPETUYECKOE JIOTIOJHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBIINN
00BEM (akTonornyeckoro marepuana. Tak, Ha yriayOIEHHOM YpPOBHE HM3YYEHHUS IpeaMeTa
obecrieueHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBEIMUYEHUS 00bEMa 3HAHUNA O XUMHUYECKUX
JJIEMEHTAaX U CBOMCTBAX HUX COCAMHEHMH HA OCHOBE pACHIMPEHUS U YrIyOJeHUs
MIPEJICTABJICHUI O CTPOCHUU BEIECTBA, XMMHUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakiuii, paccMaTpuBaeMbIX C TOYKHU 3PEHHS] XUMHUYECKON KMHETUKH U TEePMOJIUHAMUKHU.
N3ydenue nepuoamueckoro 3akoHa u I[lepuoaudeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX IMPEJICTABICHUSIX O CTPOCHUH aToMa.
XuUMHUECKasi CBsI3b OOBACHSAETCS C TOYKM 3pPEHUS HHEPreTHUYECKUX H3MEHEHMH npu eé
0o0pa30BaHUM W pa3pylIEHUH, a TaKKe C TOUYKH 3pEHHs MeXaHU3MOB e 00pa3oBaHHS.
W3yueHne THUNOB  peakuui  JomosHsAeTcss  (GOpMUPOBAaHMEM  IpEACTaBIeHUN 00
AIEKTPOXUMHUYECKUX IPOLIECCAaX M AIEKTPOJIU3E PACIIaBOB M PACTBOPOB BeELECTB. B Kypce
OpraHMYecKOll XUMHUHM TpPU PACCMOTPEHUH PEAKIMOHHOW CIIOCOOHOCTH COEIUHEHUMN
ynensercs 0coboe BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM BIUSHUHU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaXx peaKuil.



Oco0oe 3HaueHue UMEET TO, YTO Ha COJICPKAHNE KyPCOB XUMHUU YTITyOIEHHOTO YPOBHS
M3YUYEHHs JUISI KJIACCOB OIpenenéHHOro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOMOJHEHHM K OOmIell cucTeMe NpPEeIMETHBIX 3HAHUN) OKa3bIBAIOT BJIMSHUE
CMEXHbIE IpeAMEThl. Tak, Hampumep, B COAECpKAHUM IpeaMeTa Uil KJIacCOB XUMHUKO-
¢dusnveckoro npoduiist 0oJbIIOe 3HaUeHHE OYyIyT MMETh IEMEHTHl y4eOHOTO MaTepuaa 1o
obmeit xumun. [lpy W3ydyeHMH npeaMeTa B JaHHOM CiIydae akIeHT OyIeT CHIelaH Ha
OOIIHOCTh METO/IOB MO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHAsT Teopusi (MOJEKYIsIpHas Teopus B (PU3HMKe), 3aKOHBI COXPAaHEHHS MAacChl U
SHEpPruM, 3aKOHbl TEPMOJMHAMUKH, 3JIEKTPOJIU3a, MPEICTABICHUS O CTPOCHHM BEIIECTB U
Ipyroe.

B TO xe Bpems B coaepKaHMM NpeaMeTa Uil KIAacCOB XMMMKO-OHMOJIOTHYECKOTO
npoduiis OOJBIIMKM yAENbHBIM Bec OyldeT MMeTh opraHuueckas xumuss. B stom ciydae
MIPEIOCTABISIETCS BO3MOXKHOCTh Ui 0ojiee OOCTOSITENILHOTO PAacCMOTPEHUSI XUMUYECKOM
OpraHM3aliy KJIETKH KaK OMOJOTHYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOJSAT, K MpPUMEDPY,
TaKue CTPYKTYPHBIE KOMITOHEHTHI, KaK JINTIH/IBI, OSIIKH, YIIIeBOAbI, HYKICUHOBBIE KHCIOTHI U
npyrue. Ilpu 3ToM 3HaHMSA O COCTaBe M CBOWCTBAX IIPEACTABUTENIEN OCHOBHBIX KJIACCOB
OpraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM JIJIsl M3YUEHUs CYIIHOCTH MpolieccoB (POTOCHHTERA,
TIBIXaHUs, TAIICBAPEHHS.

B mnane ¢opMmupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIEHAYyUHBIX
METOJIOB TO3HAHHUS W OIbITa MPAKTUYECKOTO TPUMEHEHHS HAyYHBIX 3HAHUH H3y4YeHHUE
npenMera «XUMUS» Ha YriayOJI€HHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3AX C
y4eOHBIMH TIPEIMETaMH, BXOJSIIMMH B COCTaB MpeaMeTHhIX obmactedt «EcTtecTBeHHO-
Hay4yHbI€ MTpeaMeThl», «MaTtematuka u nuHpopmaTuka» 1 «Pycckuil sSI3bIK U TUTEpaTypay.

[Ipu uzyuenun ydueOHOTO mMpeaMera « XUMUs» Ha YrIIyOJEHHOM ypOBHE Takxke, Kak Ha
YpPOBHE OCHOBHOTO M CpEIHEro oOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTENIEHHOM 3HAYUMOCTHU SIBJSIETCS (POPMUPOBAHUE OCHOB HAyKH XHMHUHU KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUYECKOM JNEATEIbHOCTH 4YeJOBEKa W OJHOr0 U3
KOMIIOHEHTOB MHPOBOMW KyJIbTyphl. Pemienwe »To 3amaun Ha yriayOnEHHOM YpOBHE
W3YYEHHUS MpeMEeTa Mpe/InoiaraeT pealn3alnio Takux LeJei, Kak:

e (QopmupoBaHue  TOpEACTABICHUNA: O  MaTepuaibHOM  €IMHCTBE  MHDA,
3aKOHOMEPHOCTSX M TIO3HABAEMOCTH SBJICHUI MPHUPOJIbI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HayK M €€ BeIylleill posii B O0OECHEUYeHUU YCTONYMBOIO Pa3BUTHUS
YeJl0BEYEeCTBa: B PEUICHUH MPOOIeM 3KOJOTUYECKOM, SHEPreTUUECKOM M MUILEBOM
0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/IaHUU HOBBIX MaTEpUAIOB, HOBBIX
HMCTOYHUKOB HSHEPrUH, B OOECIEUEHUU PALMOHAIBHOTO MPUPOIOTOIH30BAHMS, B
(GbopMHUpPOBaHMM MHUPOBO33PEHUS U O0OIIeH KyJIbTYyphl 4YeNOBEKa, a TakKkKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3I0POBBIO M IMPHUPOJHOMN
cpene;

® OCBOCHHE CHCTEMbl 3HAHUH, JIeKAIIUX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa: (pyHIaMEHTANbHBIX MOHATUHN, 3aKOHOB U
TEOPUIl XMMHUHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOEHHH BEIIECTBA HA Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJISIDHOM,  HaJMOJEKYISIpHOM, O
TEPMOJUHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peakuuif, 0 XMMHUYECKOM PaBHOBECHH, PAaCTBOpax M AUCHEPCHBIX CUCTEMax, o0
00X HAYYHBIX MPUHIUIIAX XHMHUYECKOTO TPOU3BOICTBA;

e (opMupoBaHue y OOy4arOIIMXCS OCO3HAHHOTO MOHHMMaHHs BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHUYECKUX 3HAHUHU JUII OOBSICHEHUS KIIOYEBBIX HAECH U INpoOiieM
COBPEMEHHOM XMMHH, JUIsI OOBSICHEHUS M MPOTHO3UPOBAHUS SIBJICHUH, MMEIOIINX



€CTECTBEHHO-HAYYHYIO IPHPOJAY; TPAMOTHOTO DEIICHUs MPOOJEM, CBS3aHHBIX C
XMMUEH, IPOTHO3UPOBAHUS, aAHAIM3a U OLEHKH C MO3ULUUH DKOJIOIMYECKON
0€30IIaCHOCTH MOCJEICTBUI OBITOBOH M INPOW3BOACTBEHHON JIEATEIBHOCTU
YEJIOBEKa, CBSA3aHHOW C XUMHUYECKUM IIPOM3BOJCTBOM, HCIIOJB30BAHHEM U
nepepaboTKOM BEIIECTB;

yrIIyOJIeHHEe TPEICTABICHUH O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOIMUMBIX ISt
npuoOpeTeHUs yMEHU OpHUEHTHUPOBATbCS B MHpPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBJIICHUH, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKOM AEATEIBHOCTH
U [TIOBCETHEBHOM KU3HH.

B mnnane peanu3anuu NEpBOOYEPENHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOLIMX (YHKIUN
I[EJIOCTHOM CHCTEMBI CPEJTHETO O0IIero 00pa3oBaHus MPU U3yUSHUH TIpeIMeTa « XUMUSD» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPUOOPETAIOT TaKHUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B IO3HABAEMOCTU SIBIIEHUN MPHUPOMAbI, YBAXKEHHUS K
MPOIIeCCy TBOPYECTBA B 00JACTH TEOPETUUYSCKUX M MPHKIIATHBIX UCCIICIOBAHUA B
XUMHH, (OPMUPOBAHUE MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTUBAIMH K O0YyIEHHUIO W TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOCHHSI 00IIEUETIOBEUCCKUX IICHHOCTEH;

Pa3BUTHUC TIO3HABATCIBHBIX HWHTCPECCOB, HWHTCIUICKTYAJIBHBIX W  TBOPYCCKHUX
criocoOHOCTEN 00yJaromuxcs, GOpMHUPOBAHNUE Y HUX CO3HATEIILHOTO OTHOIIECHUS K
caM0OOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCJIOBHUIO YCIENTHOM
npoheCcCHOHANTBHON U OOIIECTBEHHOHN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO U TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

(¢hopMHpoBaHHEe YMEHUH W HAaBBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS, PAa3BUTHE
9KOJIOTHYECKOM  KYJNbTYpbl, MpPHOOpETeHHE OmbITa OOILIECTBEHHO-NOJIE3HON
9KOJIOTMYECKOM 1eATeIbHOCTH.

OO1ee ynciao 4acoB, IPETyCMOTPEHHBIX AJISl U3YUYEHUsI XUMUU Ha YriyOJeHHOM YpOBHE B
cooTBeTcTBUU ¢ y4eOHBIM TmaHoM MBOY «COIIl Ne 28 ¢ yrimyOneHHBIM H3Y4CHHEM
OT/AEIBHBIX MpeaMeToB uMeHu A.A,YrapoBa», coctaBiser 272 vaca: B 10 kimacce — 136
yacoB (4 yaca B Hezienm0), B 11 kmacce — 136 yacoB (4 yaca B HEJIEIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XMMMH.

[IpenmMer W 3HaUYeHHE OPraHUYECKOM XHMHH, IPEICTaBICHHME O MHOrooOpasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DNEKTPOHHOE CTPOEHHE aTroMa YIJIEpOJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTtHsle BO3MOXHOCTM aToMa yrjepoja. XHUMHUYEcKas CBSI3b B OpPraHMYECKUX
coequHeHUsAX. Tumbl TUOpPUIM3AalMM ATOMHBIX opOuTaneil yriepojga. MexaHU3MBI
0o0pa3oBaHUSl KOBAJEHTHOM CBsI3U (OOMEHHBII M  JOHOPHO-aKLUENTOpHBIN). Tumsl
MEepEeKpbIBaHUS aTOMHBIX OpOuTanel, o- u m-cBsi3u. OauHapHasi, 1BOMHAs U TpOilHasl CBS3b.
CriocoObl pa3pbiBa cBsI3€il B MOJIEKyJax opraHuyeckux emiecTB. [loHsitTue o cBoOOAHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopuss cTpoeHMs OpraHMdYeckux coeauHeHud A.M. byriepoBa M COBpEMEHHBIE
MPEJICTaBICHUSI O CTPYKType MOJIEKyJl. 3Hau€HUE TEOPHUH CTPOEHUS OpraHUMYecKUuX
coenuHeHU. MonekynaspHble U CTpYKTypHble (opmynbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMyYHBIX BUIOB: pa3BEpHYyTas, COKpalléHHas, ckeneTHas. M3omepus. Bunel mzomepun:
CTPYKTypHasi, MpPOCTPAHCTBEHHasA. ONEKTPOHHbIE A(P(EeKThl B MOJEKYyJaX OpPraHMYeCKUuX
coelMHeHUH (MHAYKTUBHBINA U ME30MEPHBINA APPEKTHI).

[IpencraBnenne o  kinaccupukauud  opraHuueckux  BemecTB. llonartue o
¢byakuuoHansHOM rpymme. ['omonorusa. T'omomormveckue psabl.  CucremMarnyeckas
HOMeHKJIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHbIC HAa3BaHUS OTACIBHBIX
MpeICTaBUTENEH.

OcobenHoctT W Kilaccu(UKaIMsg  OpraHUYecKUx  peaknuil.  OKHCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METO/bI U3YUEHUS BEIECTB U UX MPEBPALICHUIN: O3HAKOMIICHUE
c oOpa3uamMu OpraHMYECKHX BELIECTB W MaTepuajlaMd Ha HUX OCHOBE, OIBITHI IO
MPEBPALEHUIO OPraHMYECKUX BEIIEeCTB IpH HarpeBaHUM (IJIaBJICHUE, OOYTrJIMBaHUE U
ropeHue), KOHCTPyHpOBaHUE MOJEIIEH MOJIEKYSl OpraHMYECKUX BEIEeCTB.

YrJeBoaopoabl.

Ankanpl. ['oMosiornuyeckuil psan  ankaHoB, oOmas (opmyna, HOMEHKIATypa H
u30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKyl alKaHOB, SP°-
rubpuan3aIys aTOMHBIX OpOUTaneil yriaeposa, 6-cBsa3b. Ou3nueckue CBOMCTBA aIKaHOB.

XUMHUYECKHME  CBOICTBA  QJIKAaHOB:  pPEAKUMU  3aMELICHHUS,  U30MEpHU3ALNH,
JNErUIPpUPOBaAHUS, HUKIN3AIUH, TMPOJIN3a, KpEKUHTa, ropeHus. lIpencrapienue o Mexanu3zme
peakuuii paIuKaJIbHOIO 3aMELICHUSI.

Haxoxpaenue B mpupoae. CriocoObl MOTy4yeHUs: U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O6mas popmyna, HoMmeHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOEHUS
U XUMUYECKMX CBOMCTB MaibIX (IMKJIOMPOMAH, IUKIOOyTaH) U OOBIYHBIX (IMKJIONEHTaH,
LUKJIOreKCaH ) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE IUKIIOATKAHOB.

Ankenbl. ['omonormueckuil psa  ankeHoB, oOmas QopMmyna, HOMEHKIATypa.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN alKeHOB, SP>-TMOpHaM3AIs
aTOMHBIX OpOuTaneil yriepoja, 6- u m-cBsi3u. CTPYKTypHasi U reoMeTpryeckast (LUC-TpaHc-)
n3oMepus. Pusnueckne  CBONCTBA  AJKEHOB. XHUMUYECKHE  CBOWCTBA:  pEaKUUU
MIPUCOEUHEHMS], 3aMEIIEHNUs B O-IIOJIOKEHHWE IPU JBOWHOM CBSI3M, MNOJUMEPHU3ALMH U



okucnenus. [IpaBuino MapkoBHHKOBa. KauecTBEeHHbIE peakIy Ha ABOHHYIO CBsi3b. CriocOObI
IIOJIyYEHUS U IPUMEHEHUE AJIKEHOB.

Ankamuensl.  Knaccudukanumss — ankaaueHoB — (CONMPsDKEHHBIC,  W30JUPOBAHHBIE,
Kymyaupoganuvie). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOCHUSI M XUMHYECKUX CBOWCTB
CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpsukEHHBIX IUEHOB.
CriocoObl osTy4eHHst 1 IPUMEHEHHE alIKaHEeHOB.

Anxkusbl. ['OMOJIOTMYECKHMW psii  aJKUHOB, oOmas ¢GopMmyina, HOMEHKIATypa |
n3oMepHs. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJIKHHOB, SP-
ruOpuau3anysi aTOMHBIX — opOuTaneil yriepoma. Dusmueckue CBOWCTBAa  AJKWHOB.
XUMUYECKHE CBOMCTBA: pEaKUUU [PUCOCIUHEHMS, AUMEpPU3ALUMU U TpUMEpHU3allUu,
okucieHus. KuciaoTHele CBOWCTBAa aJKWMHOB, HWMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHbI€ peakiy Ha TPOHHYIO CBsI3b. CrIOCOOBI MOJy4EHUS! U IPUMEHEHHUE AJIKUHOB.

ApomMaruyeckue yriaeBoaopoAsl (apeHsl). ['omonormyeckuili psia apeHoB, oOmas
¢dbopmMyna, HOMEHKIATypa M H30MepHs. OJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOEHHUE
MoJieKysbl Oen3osia. dusnyeckue CBONCTBA apeHOB. XMMHUYECKHUE CBOMCTBAa OCH30JI1a M €T0
TOMOJIOTOB: PEaKIUM 3aMelIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJHOM pajauKale,
peakuuu  OPHUCOEAMHEHHUs, OKHUCIEeHHe ToMosoroB Oenzona. IlpencraBienne 006
OpUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTeIe B OEH30JbHOM KOJbIIE HA MPUMEPE AIKHIbHBIX
paauKanoB, KapOOKCHIbHOM, THAPOKCUIBHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0OeHHOCTH XMMHUYECKHUX cBOWCTB cTHposa. llomumepusanus crupona. CrnocoOsl
MOJIy4€HUS U IPUMEHEHUE apOMaTHUYECKUX YTIIE€BOA0POIOB.

[Ipupoaustii ra3. [lonyrHeie HedTsHbIE Ta3bl. HedTh u e€ npoucxoxaenue. KameHnsrit
YTOJIb ¥ MPOAYKTHI €ro mepepadoTku. CrocoObl mepepaboTku HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKUH, KaTaTUTHICCKUI), pudopMuHT, Tupou3. [IpoaykTel nepepaboTku HEDTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJacCaMu yIrJI€BOJAOPOJIOB.

DIEKTPOHHOE CTPOEHHUE TaJOTE€HIIPOU3BOAHBIX YIJIEBOAOPOIOB. Peakuuu 3amenieHus
rajoreHa Ha TUAPOKCOrPYNIYy, HUTPOTPYIIY, LIUAHOTPYIIy, aMHHOrpymmy. JleiicTBue Ha
raJOreHIPOU3BOAHBIE BOJHOTO M CIMPTOBOTO pacTBopa wi€noud. BzaumoneincTBue
JUTAJIOT€HAJIKAHOB C MarHueM M HUHKOM. [IoHSATHE 0 METamIo0praHuYecKuX COCANHEHUSIX.
Hcnonb30BaHue rajoreHrnpou3BOIHBIX YIJIEBOJIOPOJOB B OBITY, TEXHUKE U NPU CUHTE3E
OpPraHUYECKUX BEILIECTB.

OKCIEpPUMEHTAIbHBIE METOJIbl M3YYEHHsI BELIECTB W HX IPEBpAIICHHI: U3y4EeHHE
(buznyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH), KAUECTBEHHBIX  PEaKIIHii
YIJIEBOJOPOJOB DPAa3IMYHBIX KiIaccoB (oOeclBeunBaHWEe OpPOMHOW WJIM HMOJHOM BOJIBI,
pacTBOpa I€pMaHTraHaTa Kajus, B3aUMOJICHCTBHE aleTHUJIEHAa C aMMHUAyHbIM PAacTBOPOM
okcuaa cepebdpa(l)), xkauecTBeHHOE OOHapyXeHHE yriepoJa U BOJOPOJa B OPraHMYECKUX
BEILIECTBAaX, MOJIyYEHHE STUJIEHA M U3YYEHUE €ro CBOWCTB, O3HAKOMIIEHHE C KOJUICKIUSMHU
«Hedtp» m «Yromp», ¢ oOpa3umamu IUIacTMAacC, KaydyKOB M PE3HHBI, MOJICIUPOBAHHE
MOJIEKYJI YTII€BOJOPOJOB U rajJOr€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoaconepxamme opranndecKkue COeAHHEHUS.

[IpenensHble ofHOATOMHBIE CUPTHI. CTpoeHHE MOJIeKyl (Ha MpUMepe MeTaHoja U
sranona). ['omonoruueckuit psa, oOmas ¢opmyna, H30MepHs, HOMEHKIaTypa U
kinaccupukanus. duznyeckre CBOMCTBA NMpeAebHBIX OJHOATOMHBIX CIMPTOB. BomoponHsie
CBA3M MEXAY MOJIEKYJaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: PEAKIUM 3aMELICHUS,
JNETUApaTaluy, OKHCJICHHs, B3aUMOJEHCTBUE C OPraHUYECKUMHU M HEOPraHMYECKUMU
kuciaoramu. KauecTBeHHass peakuuss Ha OJHOATOMHBbIE CHMpTHL. JlelicTBHE d3TaHOJIAa U



METaHOJIa Ha OpraHu3M dejoBeka. CrocoObl MOJy4eHUS M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U uzoMmepus. OCOOCHHOCTH (U3HUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHbIe CIUPTHI — ITUIICHIJIMKOJIb U TIUIEpUH. DU3HYECKHE U XUMUYECKUE
CBOMCTBA: peakUUu 3aMelIeHUs, B3aUMOJCHCTBUE C OPraHMYECKUMH W HEOPraHM4EeCKUMH
KHUCJIOTAaMM, KAaueCTBEHHas peaklUMsi Ha MHOTroaTOMHble cnupThl. IlpencraBienue o
MEXaHHU3ME peakuuil Hykieo(uiabHOro 3amMenieHus. JlelicTBUE Ha OpraHM3M 4eJOBEKa.
CrniocoObI mosTy4eHHs ¥ IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BIMSHUE T'MJIPOKCOIPYIIBI U OEH30JIbHOTO
anpa. @usmyeckue cBoiictBa (eHosa. OCOOEHHOCTH XHMHMYECKUX CBOMCTB (heHoa.
KauectBennsie peakunu Ha ¢enon. TokxcuuyHocTh (eHosa. CrnocoObl MOMyd4eHUS U
npuMmeHenue ¢enosa. denondopmanpaeruiHas cMoa.

KapOoHumnbHblE COEIMHEHUS — albJeTUJbl U KETOHBL. DJEKTPOHHOE CTPOCHHE
KapOOHUJIBHOW Tpymnnbl. ['oMonoruueckue psiibl anbIerujioB U KETOHOB, obmas ¢opmyia,
n3oMepus U HOMeHKIarypa. Du3znueckrne CBOWCTBA AJIBJACTH/IOB U KETOHOB. XHUMHYECKHE
CBOMCTBa aJbJETUJOB M KETOHOB: pEaKUMM MpucoequHeHus. OKHCIIEHUEe albJIeru/IoB,
KaueCTBEHHbIE peakuu Ha anbaerujpl. CrnocoObl MOJYyYeHHUsS U MPUMEHEHHUE allbJETUIOB U
KETOHOB.

OAHOOCHOBHBIE MpeiebHbIe KApOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHUSI MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepuss u HOMeHKIaTypa. DU3MYECKHE CBOMCTBA OJHOOCHOBHBIX
Mpe/ielbHBIX KapOOHOBBIX KUCJIOT. BoIopojaHble CBSI3M MEXIy MoJeKyJaMu KapOOHOBBIX
KHUCTIOT. XMMUYECKUE CBOICTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuduKalnuy, peakiuu ¢
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaiza. OCOOCHHOCTH CBOWCTB MYPAaBBUHOW KHCJIOTHI.
[Tonatne o TPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroo6paszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HETPENEIbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCIIOT, JUKAapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KHUCHOT. IIpenctaBuTenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apHUHOBasl, MaJbMUTUHOBAs, OJEHHOBAs, JIUHONEBAS, TUHOJIEHOBAS
KUCTI0Thl. CrocoObl MOTYYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubele a¢upsl. ['omonormyeckuit psng, obmas Qopmyna, wuszomepus u
HOMEHKJIaTypa. PU3NUEeCKMEe U XUMHUYECKHUE CBOMCTBA: TMAPOJIM3 B KUCIOW M IIEIOYHOU
cpere.

Kupsl. Ctpoenue, puznueckrue U XUMHUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIION U
uiesioyHoit cpepe. OcoOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIIUX OCTAaTKU HEIpeaeabHbIX
KUPHBIX KUCIOT. JKUpbI B IpUpOE.

MBpbLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mas xapakrepuctuka yrineBojoB. Kiaccudukanus yrineBogoB (MOHO-, AM- U
nosmcaxapuabl). MoHocaxapuabl: I0Ko3a, GppykTo3a, rajmakro3a, pudo3a, ne3okcupudosa.
@dusnyeckue CBOMCTBA U HaxoxzacHue B npupone. PortocuHTe3. XMMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEaKkUUH C YYaCTHEM CIHUPTOBBIX U albJETMAHOW TpyNH, CIMUPTOBOE H
MOJIOUHOKHCIO0E OpoxkeHue. [IpuMeHeHHe TiOKO3bl, €€ 3HAueHUE B JKU3HEAEATENbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajbTo3a M JakTo3a. BoccraHaBiauBarolue Hu
HEBOCCTAHABIIMBAIOLIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxxneHue B mpupoje u
npuMeHenue. [lonucaxapuapl: Kpaxmall, TJIMKOTeH U 1eiono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmania, TJIMKOT€Ha M UeJuItono3bl. (DU3MUecKkue CBOMCTBA Kpaxmala W IEJIHOJIO3bI.
XUMHYECKHE CBOMCTBA KpaxMaja: THIPOJIN3, KAUeCTBEHHAs! peaKiUs C HOJAOM. XUMUUYECKHE
CBOMCTBA MLEJUIIONO3bI: THAPOJIM3, TNOJydeHue »HPupoB wnewnono3bl. Ilonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



DKCHEepUMEHTAIBHBIE METO/IbI U3YUYCHHS BEILIECTB M UX IIPEBPAILCHHUI: paCTBOPUMOCTh
pPa3IMYHBIX CIHUPTOB B BOJIE, B3aMMOJICUCTBUE 3TAHOJA C HATPUEM, OKHCIIEHHE 3THUIIOBOTO
CIIUPTAa B AJBAETH] HA PACKAIEHHOW MEIHOM ITPOBOJIOKE, OKHUCIECHHUE ITUJIOBOTO CIHMPTA
JUXPOMATOM Kajius (BO3MOKHO HMCIOJIb30BAaHUE BUIEOMATEPHAIIOB), KAUECTBEHHBIE PEAKIIUU
Ha anpaeruabl (¢ rugpoxkcuaoM nuammuHcepeopa(l) u ruapoxcumom memu(ll)), peaxius
riuuepuHa ¢ ruapokcuaom menu(ll), xumuueckne cBoWCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMO/ICHICTBUE pacTBOpa IUIIOKO3bI ¢ ruapokcuaom Meau(ll), B3aumoneiicTeue kpaxmania ¢
MOJIOM, PEIICHHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMaM «CriupThl U GpeHob», «KapOoHoBEIE
KUCT0ThI. CloXKHbIE 3(PUPBD).

A3oTcoep:xaniue Opranudeckue coeJuHeHusl.

AMUHBI — OpraHMYeCKHE TMPOU3BOJHBIE amMmHuaka. Kiaccuduxamus aMHUHOB:
anudaTHYECKUe M apoMaTHYECKWe; TEpPBUYHBIC, BTOPUYHBIE U TpeTHuuHble. CTpoeHue
MOJIEKyJ, 001Ias opmynna, ©30Mepusi, HOMEHKIIATypa U PU3nYecKre CBONCTBA. XUMHUECKOE
CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKHJIMPOBAHUE, B3aMMOJICHCTBHE
MEPBUYHBIX aMUHOB C a30TUCTON KHCI0TON. CONM aKUIaMMOHHSI.

AHUJTUH — TIPEICTaBUTENIb aMWUHOB apoMaTuyeckoro psna. CTpoeHHe aHWIMHA.
B3anmHOe BiusHHE Tpynm aToMOB B MoJieKyde aHuWiInHA. OCOOEHHOCTH XUMHYECKHX
cBolcTB aHWMHA. KauecTBeHHBIC peakiuu Ha aHWIMH. CriocoObl MOTy4YeHUsT ¥ TPUMEHEHHE
anudaTudeckux aMuHOB. [loydenne aHmMHA U3 HUTPOOEH301a.

AvuHoOkHuCIOTH. HoMenknatypa u wuzoMepus. OTaenbHbIE TPEACTABUTENN O
aMUHOKHCIIOT. TIMIWH, ajaduH. Ou3ndeckre CBOMCTBA aMHHOKHCIOT. XHMHYSCKHE
CBOWCTBA aAMHHOKHUCIOT KaKk aM(OTEpPHBIX OPraHUYECKUX COCIAUHCHHH, peaKus
MOJIMKOHACHCAIIMK, 00pa3oBaHWEe  TENTUIHOW  CBsS3W.  bHonormyeckoe  3HAYCHHE
aMHUHOKHUCIOT. CHHTE3 U TUIPOJIU3 ENTHIOB.

benku xak mpupoansie nosmMmepsl. [lepBuuHas, BTOpUYHas U TPETHYHAs CTPYKTypa
0enKOB. XMMHUUYECKHE CBOMCTBA OCJIKOB: THAPOIIN3, ICHATYpAIHs, KAYeCTBEHHBIC PEaKIINKU Ha
OCIKH.

DKCIEpUMEHTAIIBHBIE METO/bl M3YYEHHUsI BEIIECTB U MX MPEBpPAICHUN: PACTBOPEHUE
OCIKOB B BOJE, JCHATypalus OCIKOB IMPU HArpeBaHWM, IIBETHBIC pPEAKIMHU Ha OCJKH,
pElIEHHE HKCHEPUMEHTAIBHBIX 3aJlad Mo TeMaM «A30TcoJep)Kallue OpraHuyecKue
coemHeHUs» U «Pacro3zHaBaHuE OPraHMYECKUX COCTUHECHUI.

BbicokoMoJIeKY/ISIPHBIE COeINHEHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHU: MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BE€HO, CTEIEHb MOJMMEpHU3allMU, CPEIHss MoJIeKyJspHas macca. OCHOBHbIC

MCTObI CHHTC3a BBICOKOMOJICKYJISAPHBIX COCIMHECHU — moJIMMEpur3anuna n
IIOJIMKOHACHCAI .

HOJ'II/IMepHLIe MaTCpHralbl. IInacTmaccher (HOJ'II/IBTI/IJ'IGH, TTOJIUIIPOITAIICH,
IMOJIMBUHHUJIXJIOPU/, MMOJIUCTHUPOJI, MNOJIMMCTUIIMCTAKpPHUIIAT, HOJ'II/IKap6OHaTLI,

noymsTIIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypalbHBIA KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypajbHble (XJIONOK, WIEpCTh, MIENK), MCKYCCTBEHHBIE (BHMCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHUECKHUE (KaIllPOH U JIaBCaH).

[Tonmumepsl crenuanbHOrO Ha3HadeHUs (Te(JoH, KeBlap, AJIEKTPOIPOBOAIINE
MOJIUMEPBI, OMopazaaraeMple MOJMMEPHI).

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YUEHMSI BEIIECTB U UX MPEBPAILCHUN: O3HAKOMIICHUE
c oOpa3namMM NPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4dyKOB, peIIeHUE
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue I1IacTMAcC ¥ BOJIOKOH.



Pacuérnsble 3amaum.

Haxoxxnenne MoJIeKyasipHON (OPMYNbI OPraHUYECKOTO COEAWHEHHS 10 MacCOBBIM
JOJISIM  DJIEMEHTOB, BXOJALIMX B €ro COCTaB, HAXOXKJICHHE MOJICKYISPHOH (opMyIbl
OpPraHMYECKOro COeqUHEHMsI 1Mo Macce (00bEMY) NHPOAYKTOB CrOpaHus, IO KOJIMYECTBY
BemecTBa (Macce, 00bEMY) MPOJYKTOB PEAKIIUU H/WIIM MCXOJHBIX BEIICCTB, YCTAHOBJICHUE
CTPYKTYpPHOU (POPMYJIbI OPraHUYECKOrO BELECTBA HA OCHOBE €r0 XMMHYECKUX CBOMCTB MM
Coco0OB TOJIyYEHHsI, ONpEICICHHE NOJH BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXnpeAMETHBIX CBA3€H NpU U3yuyeHUU opraHudeckod xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HUCIOJIb30BaHHE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIH,
TaK U MOHATUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uue ecTeCTBEHHO-HAay4YHbIE MOHATHS: SBJIEHUE, HAYYHbIN (akT, rUIoTe3a, Teopus,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukanus, HaOI0IeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb,
MOJETUPOBAHUE.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJId, DHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, (pU3HUecKre BEINYNHBI,
€IMHUILIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

Bbuomornus: KJIETKa, OpraHu3M, JKOCHCTEMA, ounocdepa, MeTa00JI3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIN U reTepoTpodHbI TUI MUTaHuUs, OpoxeHue, (OTOCHUHTES,
JbIXaHHe, OENIKU, YTIEBOIbl, KUPbI, HYKIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTINBO.

Texnonorus: mnumieBble NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAaHUSA, MOIOIIUE
CPEICTBa, MaTEPHAJIbI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMMUS

Teoperuveckne 0OCHOBbI XMMMH.

Atom. CocraB aTOMHBIX sjaep. XUMHUYeCKH oanemeHT. WM3otombl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBbIE YHCIIa. DHEPreTUYECKUE YPOBHU U MOJTYPOBHHU.
Atomuble opOutann. Knaccudukamus XMMUYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemenTsr).
Pacrnipenienenue 31eKTpOHOB MO AaTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(DUTYpaLIUd aTOMOB
AJIEMEHTOB IEPBOr0O—YETBEPTOrO IMEPHUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH,
AIIEKTPOHHBIE KOH(UTYpPALIUU HOHOB. DJIEKTPOOTPUIIATENEHOCTD.

Ilepuomnueckuit 3akoH u Ilepmoguueckas cucrtema XuUMHYECKuUx sieMmeHToB JI.U.
MenpgeneeBa. Csi3b nepuoAndeckoro 3akoHa u Ilepumoanueckoil cHCTEMbl XMMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TeOopHUel CTpPOEHHs aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX U CJIOXHBIX BELIECTB IO
rpynmnam u nepuojam. 3HaueHue nepuoaudeckoro 3akona /[.M. Menneneena.

Xumuueckasi cBsi3b. BUJIbI XUMUYECKOM CBSI3U: KOBAJEHTHAs, HIOHHAs, METANTNYECKAs.
Mexanu3mbl 00pa3oBaHMsI KOBAJCHTHOW CBsI3U: OOMEHHBIA M JOHOPHO-aKIIETITOPHBIMH.
DOHeprusi U JyiMHa CBsi3U. [lonsipHOCTH, HANPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOU
cBsa3u. KpaTtHbie cBsizu. BonopoaHas cBs3b. MexXMOIIeKynsipHble B3aUMOEHCTBHUSI.

BaneHTHOCTP M BajJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX TE€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEpEe COCIMHEHUN AJIEMEHTOB BTOPOTO
Mepuoa).



[IpencraBieHre O KOMIUIEKCHBIX coeAMHEHHAX. (CocTaB KOMIUIEKCHOIO HOHa!
KOMIUIEKCOOOpa3oBaresb, JUraHAbl. 3HAYCHHWE KOMIUICKCHBIX coeauHeHuil. [lonarue o
KOOPJMHALMOHHON XHUMUHU.

BemectBa MOJIEKYJISIDHOTO U HEMOJIEKYJISIPHOTO CTpOEHUs. THUIbl KpUCTAIIIMYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonstTue o pgucnepcHbix cucremax. McrtuaHble pacTBOpbl. IlpencraBienue o
KOJUIOUMAHBIX pacTBopax. CrocoObl BbIpaXKEHMsI KOHLEHTPALMU PacTBOPOB: MaccoBas IO
BEIIECTBA B PACTBOPE, MOJIApHAsl KOHIIEHTpausl. HachlieHHbIEe 1 HEHACKIILIEHHbIE PACTBOPBI,
pactBopuMocTbh. Kpucranioruaparsl.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BemecTB. TpUBHAIbHBIC HA3BAHUS
OTJIEeIbHBIX NPEACTAaBUTEIIEH HEOPraHNUECKUX BEILIECTB.

Knaccugukanuss XMMUYECKHX peakuil B HEOPraHMYECKOM M OpraHUYEeCKOW XUMUMU.
3aKOH COXpaHEHMs] MAacChl BEIECTB; 3aKOH COXPAaHEHUS W NPEBpAIlCHUsS SHEPrUu INpU
XUMHMUYECKUX peakuusix. TeroBble 3(@exTsl xumuueckux peakunuil. Tepmoxumudeckue
YpaBHEHHUS.

CKOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Ppa3JIMYHbIX (PaKTOPOB.
I'omoreHHsIe U reTeporeHHble peakiuu. Kataaus n karaan3aTopsl.

OOpatumbie W HEOOpaTHMBIE peakiMd. XUMHYECKoe paBHOBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DaKTOPbI, BIMAIONINE HA MOJIOKEHNE XUMUYECKOTO PaBHOBECHS:
TeMIleparypa, J1aBjeHHEe U KOHIIEHTpAIK BEUIECTB, yJacTBYOMUX B peakuuu. [Ipunnun Jle
[Tarense.

OnextponuTtnueckas aucconuanus. CuibHble W crnadble 31eKTpoauThl. CreneHb
mucconpanuu. Cpena BOAHBIX  PacTBOPOB:  KUCIIOTHAs, HEWUTpalbHAs, IIEJIOYHAs.
Bonopoausiii nokazarens (PH) pactBopa. ['maposms coneit. Peakiuy noHHOTO 0OMEHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuud. CreneHb OKHUcIeHus. OKHUCIUTENIb U
BOCCTaHOBHTENb. [Ipomeccsl OKHMCIEHUS M BOCCTAaHOBIICHHA. BakHEWINME OKUCIHTEIN U
BOCCTAaHOBHUTENH. MeToa IeKTpOHHOro OanaHca. DJEKTPOJU3 PAaCTBOPOB U PACILIABOB
BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl M3Y4YEHHs BELIECTB U HMX IIPEBPAIICHHUN: Pa3JIOKEHUE
IIEPOKCHJIA BOJOPOJA B IPUCYTCTBMM KaTaau3aTopa, MOJENH KPUCTAIUIMYECKUX PEIIETOK,
IIPOBEICHUE pEAaKIMH HOHHOIO OOMEHa, ONIpEAETECHUE Cpelbl PACTBOPOB C IOMOIIBIO
MH/IMKATOPOB, U3yYEHUE BIMAHUS Pa3IMUHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON peakiuu
U IIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

ITonoxenne HemerauioB B I[lepuoauueckoil cucreMe xumudeckux snemeHtos I
MenjeneeBa 1 0COOEHHOCTH CTPOEHUS MX aToMoB. Pu3nyeckue CBOMCTBA HEMETAJLIOB.
AJnnoTpomnus HeMeTa/uloB (Ha MpuMepe KUCIopoa, cepbl, pocdopa u yriepoaa).

Bognopoa. [lonydenue, puznueckre 1 XMuMUUECKUE CBOWCTBA: PEAKIIMU C METAJJIAMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

I"anorensl. Haxoxaenue B npupoje, cnocoObl MoTydeHus, (pu3nueckue 1 XuMHYECKue
cBoMcTBa. ['amoreHoBoJOpoibl. BaxkHelne KucinopoacoaepKalue COeqMHEHNS TaJIOT€HOB.
JIaGopaTopHble M MPOMBINIEHHBIE CIIOCOOBI MOTyYeHHs TajJoreHoB. IIpumeHeHne rajoreHoB
U UX COCIUHEHHUH.

Kucnopon, o30oH. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOJIyYEHUs KUCIOPOaA.
duznyeckue M XUMHUYECKHE CBOMICTBA M NPHUMEHEHHE KHUCIOpoAa M 030HAa. OKCuAbl U
MIEPOKCHIBL.

Cepa. HaxoxzaeHue B mpupoje, CHOcoObl MONy4YeHHUs, (PU3NUYECKUE M XUMHUECKHUE
coiictBa. CepoBogopon, cynbpuasl. Oxcun cepri(1V), oxcun cepwi(VI). Cepuucras u



CepHasl KMCIOThI U UX cojii. OCOOEHHOCTH CBOWMCTB CEpHOM KUCIOTHL. [IpumeHeHue cepsl u
€€ COCIMHECHU.

A30T. Haxoxnenue B mpupoje, cHocoObl MONydeHHs, (PU3NYECKHE M XUMHUYECKHUE
cBOlcTBa. AMMUaK, HUTpUAbl. OKcHabl a30Ta. A30THCTast M a30THAs KUCJIOTHl U MX COJIM.
OcobOeHHOCTH CBOWCTB a30THOHM KUCIOTHL. [IprMeHeHHe a30Ta U ero CoeAMHEHUN. A30THBIE
yI0OpeHUsI.

®ochop. Haxoxaenue B mpupoje, CocoObl MoTydeHus, GU3NIeCKUe U XUMUICCKHE
croiictBa. ®ochuasl u dochun. Oxcumsl dochopa, dochopHas kuciora u e€ Comu.
[Tpumenenne dochopa u ero coequnenuii. @ochopHbie ynoOpeHusI.

Yriepos, HaxXOXKICHWE B MpHpoje. AJLIOTPONHbIC MoAuduKauu. Dusmueckue u
XAMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcun yriaepona(ll),
okcua yriaepoaa(lV), yronbHast kuciora U €€ coiu. AKTUBMPOBAHHBINA YIrojb, aJcopOIMs.
Oynnepensl, rpadeH, yriaepoAHble HAHOTPYOKku. IlpuMeHeHuMe mNpPOCTHIX BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €r0 COEANHEHUH.

Kpemuuii. Haxoxaenue B npupoje, cocoObl MoaydeHus, GU3NIECKue U XUMUYECKUE
cBoiictBa. Okcup kpemuus(1V), kpemHueBass KUCIOTa, CUIMKAThl. [IpuMeHeHne KpeMHUsS U
ero coeaquHeHui. CTeKI10, €ro NoJy4eHNe, BUIbI CTEKIIA.

[Tomoxenne w™etrasmmoB B Ilepuonnyueckoil CcHCTEME XUMHUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J10YeKk aroMoB MeTauioB. O0mue Qusnyeckue
cBoiicTBa MeTa/uIoB. [IpuMeHeHne MeTamioB B ObITY U TexHuKe. CIijiaBbl METaJJIOB.

DNEeKTPOXUMHUYECKUN Ppsii HampsDKeHUH MertauioB. OOmme crmocoObl  MOTydeHUs
METAJJIOB: THAPOMETAJUIYPIrUsi, MUPOMETAIYpTUs, 3JeKTpoMeTamnyprusa. Ilonarue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTEI OT KOPPO3HUHU.

O6mras xapaktepuctuka MetaioB |A-rpynmsr [lepruoanueckoit CUCTEMBI XUMHYECKUX
aneMeHTOoB. Harpuii w kammii: mnonydeHue, (QuU3NUECKHME W XUMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETUHEHUH.

O6mrass  xapakrepuctuka MetawioB  |IA-rpynner  Ilepuogudeckoit  cucTembl
XUMHUYECKUX D3JEMEHTOB. Maruvii W KajiblMil: MoiydyeHue, (U3NYECKUe M XUMHUYECKHE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coennHeHul. JKECTKOCTh BOABI U CIIOCOOBI €€
yCTpaHEHHUS.

AnoMUHMIL: TIoNy4yeHue, pu3ndeckue U XMMHUYECKHe CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIECTBA U €ro CoeAMHEHUH. AMQOTEpHbIE CBOMCTBA OKCHJIA U TUIPOKCUIA ATIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUSL.

OO6mas xapakrepucTuka MeTtauioB 1mobounsix noarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX FIEMEHTOB.

Odusnyeckue M XUMHUYECKHE CBOMCTBa XpomMa M ero coeauHeHuil. OKcUIbl U
ruapokcuabl - xpoma(ll), xpoma(lll) m xpoma(VI). XpomaTel © JUXpOMAThl, HX
OKHUCIUTEJbHBIE CBOMCTBA. [lomyyeHre u npuMeHeHne xpoma.

Ousnyeckue W XMUMHUYECKHE CBOWCTBA MapraHiia M €ro coeauHeHWil. Baxkneifmue
coemuaeHuss Mapranna(ll), mapranma(lV), mapranna(V1) u mapranna(VIIl). Ilepmanranar
KaJusi, ero OKUCIUTENbHbIE CBONCTRA.

Ouznyeckue ¥ XUMHUYECKHE CBOMCTBa Kene3a W ero coeAuHeHuu. OKCumbl,
ruapokcuabl U conu >kenesa(ll) u xenesa(lll). [Monydyenune u mpuMeHeHue keneza M €ro
CILIaBOB.

dusnyeckue M XUMHUYECKHME CBOWCTBA Meau U €€ coenuHeHuil. [lomydeHue u
IIPUMEHEHHUE MEIU U €€ COCIUHEHM.



Hunk: mosydenue, (pU3MYECKHEe M XUMHUYECKHE CBOWCTBA. AMGOTEpHBIE CBOWCTBA
OKCHJAa W THUIPOKCHUJA LHHKA, THJIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHue LUHKAa U €ro
COCIMHECHUN.

OKCIIepUMEHTAJIbHBIE METOJbl W3YYEHUS BELIECTB M MX IPEBpALICHUN: H3y4YEeHHE
00pa3IoB HEMETaNIOB, TOpEeHUe cephl, Gocdopa, xKene3a, MarHusl B KUCIOPOJIC, U3yICHHE
KoJuleKIMH «MeTaibl U CIUIaBbl», B3aUMOJICHCTBUE ILEJIOYHBIX MU IIEIIOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUANIOB), B3aUMO/ICHCTBUE IIUHKA U
JKejle3a C pacTBOpPaMU KHCIOT M LIEJIOYEl, KAaYeCTBEHHbIE PEaKIMd Ha HEOpraHUYecKue
AQHUOHBI, KATUOH BOJIOPOJA U KaTHOHBI METAJJIOB, B3aUMOIEHCTBUE TUAPOKCUIOB AJIFOMUHHUS
U [IUHKA C pacTBOPaMHU KUCJIOT M LIEJIOYEH, pEICHHE SKCIIEPUMEHTAIbHBIX 331a4 10 TeMam
«["anmorens», «Cepa u €€ coenuHeHUs», «A30T U pochop U X coenuHeHUs», «MeTamibl
[JIaBHBIX MOATPYHID, «MeTabl M0O0YHBIX MOATPYIII.

XUMHUSA U )KU3Hb.

Ponp xumum B obOecrieyeHHMM yCTOMYMBOTO pa3BUTHUS uenoBeyecTBa. lloHsaTne o
Hay4YHBIX METO/1aX MO3HAHUS U METOJIOJIOTUM HAyYHOTO uccienoBaHus. HayuHble MpUHIMITBI
OpraHM3alMi XUMHUYECKOIO MpOU3BOACTBA. [IpoMbIlIIEHHBIE CHOCOOBI  HOJYYEHHS
BAKHEHIINX BEIIeCTB (Ha MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEPHON KHUCJIOTHI, METAHOJA).
[IpombInieHHbIe CHOCOOBI MOJIy4E€HUSI METAJIOB U CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHE
OKpY)Karolllei cpelpl U ero mnocieAcTBus. Poiab XumMum B oOGecrnieueHUH >HEPreTUdYecKou
0€30MaCHOCTH.

XuMus U 310poBbe uesoBeka. JlexkapcTBeHHble cpencTBa. [IpaBuia MCHOIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUU MEAUIIMHBIL.

XUMHUS THUOIM: OCHOBHBIE KOMIIOHEHTBI, MuUIIeBble n00aBku. Ponb xumuum B
olecrieueHny MUIIEBON 0€30IIaCHOCTH.

Kocmernueckue n nmapdromepnbie cpeactBa. beitoBas xumus. [IpaBuna Ge3omnacHoOro
WCI0JIb30BAHUS MTPenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTETBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siicTBe. OpraHnuecKre 1 MUHEPaIbHbIE YI00pEHHs.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBbIE  MaTepuaibl, Kpackd, CTEeKJIO, KepamHKa.
Martepuansl i1 21eKTpoHUKU. HaHOTeXHOIOTHH.

Pacuérnble 3agaun.

Pacuérbl: Macchl BemiecTBa Uik 00bEMa ra3oB 10 MU3BECTHOMY KOJHYECTBY BEILIECTBA,
Macce WM 00bEMY OJHOIO U3 YYacTBYIOIIMX B pEakUUU BeHlecTB, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH, MacChl
(0OBEMa, KONMMYECTBA BEIIECTBA) MPOIYKTAa PEAKIMHU, €CIM OJHO W3 BEUIECTB JaHO B BUJEC
pacTBopa c omnpeAenEéHHOW MacCOBOW JoJiel PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOIHU H
MOJISIPHOM KOHIIEHTPAllMKd BEIIeCTBa B PacTBOpPE, AOJH BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MexXIpeIMETHBIX CBSI3€H NPU U3YYEeHUH O0IIel U HEOPTaHUYECKOW XUMUU
B 11 kijacce oCylecTBISETCS 4epe3 MCIOJIb30BaHME KaK OOLIUMX €CTECTBEHHO-HAay4YHBIX
MOHATUMN, TAK U MOHATUHN, TPUHATHIX B OTAEIBHBIX TPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAay4YHbIE TOHATHS: SIBICHUE, Hay4HbIH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJW3, CHUHTE3, KiaccuuKkauus, TIMEepUOAUYHOCTb, HaOMIONEeHHe, H3MEepeHHe,
9KCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®dusnka: mMarepusi, MUKPOMUDP, MaKpOMHUp, aTOM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOMBI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM,



arperaTHoe COCTOSIHHEC BCUICCTBA, I/II[eaJILHBIf/’I ras, (bH?;I/ILICCKI/Ie BCJIMYMHBI, CAMHUIIbBI
W3MEPEHUs, CKOPOCTb, SJHEPTHs, Macca.

buonorusi: kierka, opraHu3M, OJKocHucTeMa, Ouocdepa, MeTaboNM3M, MaKpo- H
MUKPORJIEMEHTBI, O€JIKH, JKUPbI, YIJIEBOIbl, HYKICMHOBbIE KUCIIOTHI, ()EPMEHTHI, TOPMOHBI,
prrOBOpOT BCIICCTB U IIOTOK 3H€pFI/II/I B DKOCHUCTEMAX.

I'eorpadusi: MUHEpAIIBI, TOPHBIC TOPOIbI, TIOJIE3HBIC HCKOMIAEMBbIE, TOILUTHBO, PECYPCHI.

TGXHOJIOI‘I/IFII XUMHUUYCCKasA HpOMBIHIJIeHHOCTB, MeTaHHprI/IH, CTpOI/ITeJH)HI)Ie
MaTepI/IaJH)I, CCHBCKOXO3ﬂﬁCTBCHHOC HpOI/ISBOI[CTBO, ITUIICBast HpOMI)IIHJIeHHOCTI),
(bapMaHeBTI/I‘-ICCKaﬂ HpOMI)IIHJ'ICHHOCTB, HpOI/I3BOI[CTBO KOCMECTHUYCCKUX HpenapaTOB,
HpOI/I?;BOIICTBO KOHCTPYKIII/IOHHBIX MaTepI/IaJIOB, BHeKTpOHHaFI HpOMI)IHIJIeHHOCTB,
HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMEI 110 XMMIMUM HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

B cootBeTcTBUM € CHCTEMHO-/EATENBHOCTHBIM MOJIXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHMs IpenMera «XHUMHs» Ha YpOBHE CpEAHEro ooOuiero oOpa3oBaHUs
BBIJICTICHBl  CIICAYIOIIME COCTABIIOUIME: OCO3HAHWE OOYYarOIIMMHUCS  POCCHICKON
IPaXIAHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPENICTICHNI0; HAJIMYue MOTHBAallMM K OOy4YeHHUIO; TOTOBHOCTh U CIIOCOOHOCTH
oOyuarouuxcs pPYKOBOJCTBOBAThCS MPHUHATHIMU B OOILIECTBE MpaBUIaMM U HOpPMamu
MOBEICHNS;, HAJU4YME IPaBOCO3HAHUS, HKOJOTWYECKOW KYIbTYpPbI; CIOCOOHOCTH CTaBUTh
LIETTU ¥ CTPOUTH KU3HECHHBIE TIIaHBbI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUD» OTpaxaroT
c(OpPMHUPOBAHHOCTh OIbITa MO3HABATEIBLHOM M MPAKTUYECKON AEATEIbHOCTH O00ydYaroluxcs
B IIpoliecce peaan3aluu 00pa30BaTeIbHON JesITEbHOCTH.

JInaHOCTHBIE pe3yabTaThl OCBOEHUS npeameTa «XUMHUD» OTpa)xaroT
c(OpMUPOBAHHOCTH OIBITa MO3HABATEILHON M MPAKTUYECKOW NEATEIHHOCTH OOy4aroUuxcs
B IIpoliecce peaan3anui 00pa30BaTeIbHOM NeSTeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIMTAHUA:

OCO3HAHHS OOYyYarolMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB W 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY M TIPABOTIOPSIKY;

MIPEJICTaBICHHS] O COLMAJIBHBIX HOPMAaxX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPHU CO3/JaHUU Y4EOHBIX
MPOEKTOB, pEIIEHUU YYEOHbIX U TIO3HABATENbHBIX 3aJay, BBINOJHEHUN XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHMs], JOTHKY U apryMEHTHI
JPYTUX MpU aHAIKU3E PA3IUYHbIX BUJOB YUeOHOM JeATENbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEAUIO OTEYECTBEHHOM
XUMHUH;

YBaXKEHHUS K MPOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS
XMMHH, OCO3HAaHHS TOrO, YTO JIaHHBIE HAyKU €CTh Pe3yibTaT JUIUTEIbHBIX HAOIIO/ICHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTANIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MTPAKTHKOB;

WHTEpeca W II03HABATEIbHBIX MOTHBOB B TOJyYEHHMH M TOCIEAYIOIIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYallUHM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IMOBEJIEHUE U TMOCTYNKH CBOMX TOBApPUIIEH C MO3MLIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupPOBaHHSA KYJbTYPHI 310POBb:

MIOHMMaHUs LEHHOCTEeH 370pOoBOro M 0Oe30macHOro obpasza U3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOroieHus TPpaBuiI 0€30TaCHOTO OOpalleHus ¢ BEIIeCTBAMU B OBITY, TTOBCEIHEBHON
KU3HH, B TPYIOBOU JIEATEILHOCTH;

MMOHUMAHMS IEHHOCTH MPaBWJI HHIUBUIYATHHOTO M KOJUICKTUBHOTO 0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3JI0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIECICTBUN M HENIPUATUS BPEIHBIX MPUBBIYCK (YIOTPEOIEHUS aTKOTOJIs,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEOBATEIBCKON I€ATEITLHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JACATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/1ady COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAaKTUIECKOMY U3YYEHUIO0 MTPOPECCUil pa3IMuHOTO POjia, B TOM YMCIIE HA
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WMHIMBHUAYAJbHOW TPAeKTOPUH OOpa3oBaHUS,
Oynymeir mnpodeccun € peamu3ali  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, MHTEPECOB M MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JIOTHY€eCKOr0o BOCIIMTAHUA:

OKOJIOTUYECKH  IIEJI€COO0pa3HOr0  OTHOMICHHWS K TMPUPOJEC KaK  HCTOYHHUKY
CYyILECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHMsI  TJIOOAJIBHOTO  XapaKTepa  JIKOJOTHYECKUX  MpoOJieM,  BIUSHUSA
SKOHOMUYECKHUX MTPOIIECCOB HA COCTOSTHUE TTPUPOIHON U COIMATBHOMN CPEIbI;

OCO3HAHHSA HEOOXOJUMOCTH HCIOJIb30BaHUSA JOCTH)KEHHM XUMHUH JJs peuieHUs
BOIIPOCOB PALMOHATILHOTO MPHUPOAO0NOIB30BAHUS;

AKTUBHOTO HEMPUATHS JECHCTBUH, MPUHOCSIINX BPEJ OKPYXKAIOIMIEH NPUPOIHON Cpee,
YMEHHUS MIPOrHO3UPOBATh HeOIaronpusITHbIE 9KOJIOTHYECKHE MOCIIEACTBUS
MPEIIPUHUMAEMBIX JEHCTBUN U IPEAOTBPAIIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTUYECKOW KYyIbTYpBhI, OIBITA
NEeSITEIbHOCTH  SKOJIOTMYECKON HANpaBiICHHOCTH, YMEHHS PYKOBOACTBOBATHCA HUMHU B
M03HABATEIbHON, KOMMYHHKATUBHOM M COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTUBOCTOSTH UJICOJIOTHUU XeMOdoouu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHHS CleUn(UKU XUMHUU KaK HayKd, OCO3HaHHs €€ poiau B (OpMHUPOBAHUU
paIMOHAJILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM IEJIOCTHOTO TMpeicTaBieHuss o0
OKPY)KaIOIlleM MHpEe Kak O EJAMHCTBE MPUPOIbl U 4YENOBEKAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIi COBPEMEHHOW IUBUJIM3AINU: B €&
T'YMaHUCTHYECKOW HAMPABICHHOCTH U BaXKHOU POJH B CO3/IaHUU HOBOM 0a3bl MaTepHallbHOM
KYJIbTYpbl, B PpEIICHHH TJIO0ANbHBIX MpPOOIEM YCTONYMBOIO pa3BUTHUSI YEIOBEUECTBA —
CBIPBEBOI, HSHEPreTHYECKOM, MHIIEBON M HSKOJOTHMYECKON Oe30MacHOCTH, B Pa3BUTHH
MEHUIINHBI, 00ECIIEUEHUHN YCIOBUM YCIIEUTHOTO TPYyAa M IKOJIOTUYECKH KOMGPOPTHOU KUZHU
Ka)KJI0TO 4YJieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TNOHHMMAHHsS CYHIIHOCTH METOJIOB TO3HAHUS,
WCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCHIOJB30BaTh MOJTy4aeMble 3HAHHS
JUIs aHanu3a W OOBSCHEHUS SIBICHUH OKPYKAIOMIEr0 MHpPAa W TMPOUCXOJSAIMIUX B HEM



W3MCHCHHI, YMEHUS JelaTh OOOCHOBAaHHBIC 3aKIIFOUEHHUS HA OCHOBE HAyYHBIX (aKTOB U
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETFHO HCIOJNB30BaTh XMMUYECKUE 3HAHUS IS PEIICHUS
po0JIeM B pEaTbHBIX )KU3HECHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON AEATELHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO M CaAMOOOpPA30BaHHIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWA 1O XUMHU B COOTBETCTBUHM C IKU3HECHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSIM TpyAa B pa3uyHbX cdepax npodeccnoHaTbHON
NESITCITLHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHS POTPAMMBI II0 XUMHH HA YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYuUMBbIe A5 (GOPMHUPOBAHMSI MUPOBO33PEHUS OOYUAIOUIUXCS MEKIUCIUILIMHAPHbBIE
(MexXTpeIMETHBIE) OOIEHAyYHbIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CHelu(UKy METOJ0B MO3HAHUS, UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, SHEPTHs, SBICHHE, MPOIECC, CHUCTEMa, HAay4HbIA (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCIICAOBaHNE, HAOIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U
ApyrHe);

yHUBEpcaJbHble  y4eOHble  AelcTBHS  (IIO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIE,
peryiasTuBHbIC), obecreunBapmue ¢GopMupoBaHue (OYHKIMOHAIBHOW TPaMOTHOCTH |
COLIMANIBHOM KOMIETEHIIMH 00y4JaroluXcs;

CIOCOOHOCTh  OOYy4aloLIUMXCS  MCMOJIb30BaTh OCBOCHHBIE  MEXAUCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U yHUBEpCAJbHbIE y4yeOHbIe NEHCTBUS B IO3HABATEIbHON U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3ylbTaThl OTPAXKAIOT OBJIQJICHUE YHUBEPCAIBbHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU J1HCTBUSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUueOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyaJIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONIpENEeNATh LN JIEATEIbHOCTH, 33J1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSATEIBHOCTH C NOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BATh MPU OCBOCHMM 3HAHUM NPUEMBI JOTMYECKOIO MBIIUICHHS: BBIIEIATH
XapaKTepHble NPU3HAKU TMOHATUA M YCTAHABIMBATH HUX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHITUS U1 00BICHEHUS OTJCNIbHBIX (DaKTOB U SABICHUM;

BBHIOMpPATh OCHOBAaHUS M KPUTEPUHU MM KIacCH(PUKAIIMKM BEIIECTB U XUMHUYECKUX
peaKuuii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE paCCYXICHUS (MHIYKTHBHBIC, IEAYKTUBHBIE, MO aHAJIOTHN),
BBIABJISITH  3aKOHOMEPHOCTM M NPOTUBOPEYMS B  pacCMaTpPUBAEMBIX  SIBIICHUSX,
(GbopMynTHUpOBaTh BHIBOBI U 3aKITIOUCHHUS,

MPUMEHATh B TMPOILIECCE IMO3HAHMUS HCMOJb3YyEMblE B XUMHUHM CHMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPa3OBLIBATH MOJICIBHBIE MPEICTABICHUS — XUMHYECKUN 3HAK
(cuMBOJ) d2neMeHTa, XUMH4Yeckas (opmyrna, ypaBHEHHE XUMHUYECKOW pEakiuu — TpU



peleHNn y4eOHBIX IIO3HABATENBHBIX W MPAKTHYECKHX 3ajad, NPUMEHATh Ha3BaHHBIC
MO/ICJIbHBIE MPEJICTABICHUS IS BBISIBICHUS XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

dbopMynHupoBaTh 1MW W 334aYd WCCIICAOBAHHSA, HCIIOJIb30BaTh IOCTABJICHHBIC H
CaMOCTOSITEIEHO C(OPMYIIMPOBAHHBIE BOIMPOCHl B KAauyeCTBE HHCTPYMEHTA IIO3HAHHS U
OCHOBBI JUIi (OPMHUPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABHIBLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

BJIAJIETh HABBIKAMH CaMOCTOSATENILHOTO IUIAHUPOBAHUSA W TPOBEICHUS YYEHUYECKUX
SKCIEPUMEHTOB, COBEpIICHCTBOBATH yYMEHHUS HaOmoAaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJIBHO IPOTHO3UPOBATh €0 pPe3ysbTaT, (OopMyIHpoBaTh 0OOOLIEHUS M BBIBOJIBI
OTHOCHUTENIbHO JIOCTOBEPHOCTH pPE3yJIbTaTOB MCCJIEI0BAaHUSA, COCTaBIATH OOOCHOBAHHBIM
OTU€T O MpoJeNaHHOH paboTe;

MIPUOOpPETaTh OMBIT YYEHWYECKON HCCIIEOBATEIbCKON M MPOEKTHOW AESTEeIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEUICHHUS
MPAKTUYECKUX 32/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX WHPOpMANUW (HAYIHO-TIOMYJIsIpHAs
JTUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MocoOus, pecypcsl HHTepHera),
aHATM3UPOBaTh HMHMOPMAIMIO Pa3IMYHBIX BHUIOB M (OPM TIPEACTABICHUS, KPUTHYECKU
OIICHUBATh €€ JTOCTOBEPHOCTh M HEMPOTUBOPEUYNBOCTb;

(dhopMynupoBaTh 3arpockl U MPUMEHATH Pa3IMYHbIE METOJbl IMPHU TOUCKE U 0TOOpe
uH(popMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOPETATh OMBIT UCHOJIB30BaHUS UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMA
U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMAJBHYIO (opMy TpencTaBiieHus WH(OpMauu
(cxemsl, Tpaduiku, AHArpaMMBbl, TaOIUIEI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAYYHBIM S3bIK B KauecTBE CpeICTBa IMpU paboTe ¢ XUMHYECKOH
uHpopmalren: MPUMEHATh MEXIpeIMeTHbIe ((PU3MUYecKHe W MaTeMaTU4YeCKue) 3HAKH U
CUMBOJIBI, (opMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e J1eiCTBUSA:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UIH
JIMCKYCCHU, BBICKA3bIBATh UeH, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIILHO
BBITIOJIHEHUS TIPE/UI0KEHHON 3a1a4;

BBICTYNaTh C  Ipe3eHTalued  pe3yiabTaTOB  IIO3HABATEIbHOW  JESATENbHOCTH,
MOJIyUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPU BBITIOJHEHUU
XMUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON PabOThI O HCCIEAOBAHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, pealu3aluu y4eOHOro MpoekTa, M (GOopMyIHpOBaTh BBIBOIBI MO pe3yabTaTaM
MPOBEIEHHBIX MCCIEAOBAHUN MYTEM COTJIACOBAHUS MO3UIUHI B X0J€ 00CYKIeHUS U oOMeHa
MHEHUSIMU.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeliCTBUA:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO IT03HABATEIIBHYIO JEATEIBHOCTD,
omnpenenss e€ 1edu U 33Ja4d, KOHTPOJIUPOBATh U M0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
IpeJularaeMblii aITOPUTM JASUCTBUI MPH BHINOJIHEHUH YUEOHBIX M UCCIIEA0BATENbCKUX 3a/1ad,



BbIOMpaTh Hanbosee 3PGEKTUBHBIN CIIOCO0 UX PEIICHUS C YYETOM MOTyUEHHs] HOBBIX 3HAHUN
0 BEIIECTBAX U XUMUYECKUX PEAKLIUAX;
OCYIIECTBIIATH CAMOKOHTPOJIb IESTEIHHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmMeTHble pe3ynbTaThl OCBOEHHUS MPOTrpaMMbl IO XMMHUU Ha YrilyOJEHHOM YpPOBHE
Ha YpPOBHE CpEIHEro OO0mIero oO0pa3oBaHMs BKIIOYAIOT CHCHHPHUUECKHAE JUISI y4eOHOTO
npenMera «XMMHA» HaydyHble 3HAaHUS, YMEHUS U CHOCOObI JEWCTBUM 10 OCBOCHHIO,
MHTEpIIpeTalM U IpeoOpa30BaHUIO0 3HAHWM, BHUJbI JEATEIbHOCTU IO MOJIYYEHHIO HOBOTO
3HAHUS U NPUMEHEHHMIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKXKE B peabHbIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C XuUMuUeH. B mporpamme mo XuMHM TNpeAMETHbIE
pe3yJbTaThl PEACTABIEHBI [0 T0/1aM U3y4EHUS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckass XUMUs OTPaXkKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O MECTEe W 3HAYCHUM OPTraHUYCCKOH XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ poJIM B OOCCICYCHHH YCTOWYHUBOTO PAa3BUTHSI
YeJIOBEUYeCTBA B PEIICHUH TIPOOJIIEM DSKOJIOTUYECKOW, DHEPreTUYEeCKOW U  THIIEeBOU
0€30MMacHOCTH, B PAa3BUTHH MEIWIIMHBI, CO3/IaHUN HOBBIX MaTEpPHAIOB, HOBBIX MCTOYHHKOB
SHEPruu, B OOCCINEYCHHH pAlMOHAIBHOTO MPHUPOIOIONIB30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33PECHUSI W OOIIEH KyIbTyphbl YEIOBEKa, a TaKXKe HDKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO M IIPHPOJTHOM cpejie;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XAMHUYCECKHI DJICMEHT, aTOM, SIPO WM 3JEKTpOHHas 000joYka aroma, S-, p-, O-
aTOMHbIE OpOUTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSL aToMa, THOpUAN3AIMS aTOMHBIX
opOuTanei, UOH, MOJIEKyJla, BaJ€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKHCIEHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBI OO0BEM, YrIEpOIHBIA CKEJeT,
(hyHKIIMOHATBHAS TPYIA, PAAUKa, CTPYKTYpHBIE (GOpMYnbl (pa3BEPHYTHIE, COKpaNIEHHBIC,
CKEJIETHBIE), U30MEpHs CTPYKTYpHAasi U IPOCTPaHCTBEHHas (reoMeTpuyeckas, ONTHYecKas),
M30Mepbl, TOMOJIOTUUECKUHN Psifl, TOMOJIOTH, YIJI€BOJOPOIbI, KUCIOPOA- M a30TCOAepKaIIne
OpraHMYecKre COEUHEHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHbIE
COEIMHEHUS; TEOPUH, 3aKOHBI (Tepuoanyeckuil 3akoH [[. . MennaeneeBa, Teopus CTpoeHHS
oprannueckux BemecTB A. M. BbyriepoBa, 3akoH coXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHUS W TMPEBpAIICHUS HHEPruu IPU XUMHUYECKHX PpEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUU, MUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIINEe B OCHOBE MOHUMAHUS
MPUYUHHOCTH U CHUCTEMHOCTH XUMUYECKUX SBICHUH; MPEACTAaBICHUS O MEXaHH3Max
XUMHUYECKUX PpEaKlMid, TEePMOJUHAMHUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUS, O B3aMHOM BJIMSHHUM aTOMOB U TPYIII aTOMOB B MOJEKyNaaxX (MHAYKTUBHBIN U
Me3oMepHbIH 3¢ dekThl, opueHTanThl | 1 11 poaa); dhakTomornueckure cBeIeHUsI O CBOKWCTBAX,
coCTaBe, MOJIyueHUH U 0e30MacHOM KCIIOJIb30BAHUM BAKHEUIIUX OPraHUYECKHX BEIECTB B
OBITY U MPAKTUYECKOMN NEATETHbHOCTH YETOBEKa, OOIMX HAYYHBIX MPUHIIUIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpe MPOU3BOCTBA METaHOMA, TIepepaboTKU HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHWI: BBISBISITH  XapaKTEpHbIE MPU3HAKU  TOHATHUH,
yCTaHABIUBAaThUX B3aWMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOIINE TMOHATUS MPHU OMUCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHUII;

chOpMUPOBAHHOCTH YMEHHIA:

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBICHHS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKETIETHBIX) (DOPMYIT OpraHUYECKHUX BEIIECTB;



COCTaBJIATh YpaBHEHHS XHMHUYECKUX pEAKUUH M pPaCKpbIBaTh HUX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOTO
OamaHca 9TUX pEakIuil, peakuuid HMOHHOTO OOMEHa IMyTéM COCTABIICHUS WX TMOJHBIX H
COKpAIIEHHBIX HOHHBIX YpaBHEHHUIA,

M3rOTaBJIMBATh MOJEIM MOJIEKY]1 OPraHMYeCKUX BEUIECTB JUISl WUIIOCTPALMU MX
XHMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

COPMHUPOBAHHOCTh ~ YMEHH:  YCTAaHABIMBAaTh  NPUHAUIKHOCTh  HM3YYEHHBIX
OpPraHMYeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY Kiaccy/Tpymre
COCJMHEHUH, JaBaTh WM Ha3BaHUs 1o cucrtemMarndeckod Homenkinatype (IUPAC) u
MPUBOANTH TPUBHAIILHBIC HA3BAHUS ISl OTACIBHBIX IPEICTABUTENICH OPraHNnYeCKUX BEUIECTB
(3TuneH, aueTWIeH, TONyOJ, TJHMIEpPUH, OSTWICHIVIMKONIb, (eHod, (opmanpaerum,
aleTanbpJeru/], alleToOH, MypaBbHHAsI KUCIIOTA, YKCYCHasl KHCIIOTa, CTEapUHOBAsA, OJIEMHOBAs,
MAIBMUTHHOBAS KHCJIOTHI, TJIMIUH, allaHWH, MaibTo3a, (PYKTO3a, AaHWIWH, IHUBHHMUI,
U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

C(OPMHUPOBAHHOCTh YMEHUS OIPENENIATh BHJ XUMHUYECKOW CBS3M B OPraHUYECKUX
COCIMHEHUSX (KOBaJICHTHASI M NOHHAS CBSI3b, G- U TM-CBSI3b, BOJIOPOIHAS CBSI3b);

C(OPMHUPOBAHHOCTh YMEHHS NMPUMEHSATH TTOJIOKEHHSI TEOPUH CTPOCHUS OPTaHUIECKUX
BemecTB A. M. byriepoBa 151 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT X COCTaBa U
CTPOCHHUS;

chOpMHUPOBAHHOCTh YMEHHUH XapaKTepus3oBaThb COCTaB, CTPOEHUE, (GUINYECKUE U
XAMUYECKAE CBOWCTBA THUIHYHBIX MPEICTABUTENICH pa3IMYHBIX KIACCOB OPTaHHMYECKHX
BEIECTB: aJIKaHOB, IMKJIOAJKAHOB, QJIKEHOB, aJKaJHUEeHOB, aJIKHHOB, apOMaTHUYECKHUX
YTIE€BOAOPOJIOB, CIUPTOB, aJlbJIECTHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpOB, KUPOB, HUTPOCOCTUHCHU W aMHUHOB, aMHUHOKHCJIOT, OEJIKOB, yriIeBOJOB (MOHO-,
M- ¥ TOJMCcaxapu0B), WUTIOCTPUPOBATh FEHETHUYECKYIO CBA3b MEXJYy HUMH YpaBHEHHUSIMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIMH C UCMOJb30BaHUEM CTPYKTYPHBIX POpPMYIT;

cOpMUPOBAHHOCTh YMEHHMsSI MOATBEPXKAATh HAa KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKUX COECTUHEHHM OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (0- M T-CBSA3M), B3aUMHOIO BIIMSHHUS aTOMOB M TPYIIl aTOMOB B
MOJIEKYJNaXx;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOUYHUKU YIJIEBOJOPOJHOTO ChIPhS
(HedTh, MPUPOJHBIN Ta3, yroyb), CIOCOOBI €ro nepepaboTKH U MPAKTHYECKOE NMPUMEHECHHE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIAJICHHUS] CUCTEMOW 3HAHUNM O €CTECTBEHHO-HAyYHBIX METOJaxX
MO3HAHUS — HAOMIOJCHUHM, W3MEPEHHH, MOJICIUPOBAHUHU, HKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHUS  MPUMEHSATHOCHOBHBIE  ONEpAllMM  MBICIUTEIHHON
NEeSITeNbHOCTH — aHalu3 U CHHTE3, CpaBHEHHUE, 0000IlIeHre, CUCTEeMAaTHU3alluI0, BBISIBICHUE
MIPUYHUHHO-CIICICTBEHHBIX CBSA3EH — JJIsl U3YUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUi;

chOpPMUPOBAHHOCTh YMEHHUI: BBISBISATH B3aUMOCBSI3b XHUMHYECKUX 3HAaHUUH C
MOHATUSAMHU M TIPEACTaBICHUSAMHU JPYIMX €CTECTBEHHO-HAYYHBIX NpEAMETOB s Oosee
OCO3HAHHOTO IOHMMAaHHS CYIIHOCTH MAaTepHaIbHOIO €IMHCTBA MHpA, HCIOJIb30BATh
CHCTEMHbIE 3HAaHU 110 OPraHU4eCKON XUMHHM JUIs OOBSCHEHHS U IPOTHO3UPOBAHHUS SBICHUH,
UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

Cc(OPMHUPOBAHHOCTh YMEHUI: NPOBOAUTH pacuérbl MO XUMHUYECKMM (opMynam H
YPaBHEHUSM XUMHUYECKUX PEaKIHil ¢ NCMOIb30BaHUEM (PU3NYECKUX BEIUUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:



pacy€Thl MO HAXOXKACHUIO XUMUYECKOH (POPMYJIIBI BEIIECTBA TI0 U3BECTHBIM MACCOBBIM JIOJISIM
XUMUYECKUX 3JIE€MEHTOB, TPOAYKTaM CrOPaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH W OLECHUBATH C
MO3UIMKA DKOJOTMYECKOW O€30MacHOCTH TIOCIEACTBUS OBITOBOM W TMPOHU3BOJICTBEHHOM
JEATEIbHOCTH YeJIOBEeKa, CBA3aHHOW C MepepadOTKO# BEIECTB, MCIOIb30BATHIOIYICHHBIC
3HAHUS [T IPUHSATHS TPAMOTHBIX PEIICHHI MTPOOJIEM B CUTYAIUAX, CBSI3aHHBIX C XUMUEH;

COPMHUPOBAHHOCTh ~ YMEHHWI: CaMOCTOATENBHO  IUIAHHUPOBATb W MPOBOJUTH
XAMUYECKAN DKCIIEPUMEHT (TOJIydeHHEe W W3YYEHHE CBOWCTB OPraHWYECKHX BELIECTB,
Ka4eCTBEHHBIE PEAKIUH YIIIEBOJAOPOJOB PA3IUYHBIX KIACCOB M KHCIOPOCOACPIKAIIIX
OpPraHMYeCKUX BEUIECTB, pELICHHE OJKCIEPHUMEHTAIBHBIX 33/Ja4 [0 PAacHO3HABAHUIO
OpPraHWYECKUX BEIIECTB) C COOIIOJICHUEM MPaBII 0€30TIaCHOTO OOpAICHHS C BEIIECTBAMU U
nabopaTopHBIM 00OpyAOBaHUEM, (HOPMYTUPOBATH I1€Jb HCCIEIOBAHUSA, TMPEJACTABIATH B
pa3nmuyHON  QopMe pe3ynabTaThl OKCIEPUMEHTa, AaHaJM3HpOBAaTh U OICHUBATh HX
JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOIr0AaTh MpaBUla HKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JEATETBPHOCTH B IENISAX COXPAaHEHHS] CBOETO 3/I0POBBS, OKPYKAIOMIEW MPUPOTHON Cpenbl U
TOCTIKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCUYECKOTO JEHCTBHUS HA KUBBIC OPTaHU3MBI ONPEIEIEHHBIX
OPraHMYeCKHUX BEIIECTB, MOHUMas cMbIci nmokazarens [1/1K;

aHATM3UPOBATh  IEJIECOO0Pa3HOCTh NPUMEHEHHsST OpPraHMYeCKHX  BEUIeCTB B
MPOMBIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJTB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITh II€JICHANPABICHHBINH MOUCK XUMUYECKON
nH(pOpMaLUK B pa3IMYHbIX UCTOYHHMKAX (HaydyHas U yueOHO-Hay4dHas JIMTEepaTypa, CpeacTBa
MaccoBoil mHpopmarun, VHTEepHET U Apyrue), KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHpopmanuio, mnepepadbareiBaTh €€ M HCIOJIB30BaThb B COOTBETCTBHHM C IOCTaBICHHOMN
y4eOHOM 3a/1aueH.

11 KJIACC

[IpenmerHbie pe3ynpTaThl OCBOEGHHS Kypca «OOmas W HeopraHuyeckas XUMHUSD»
OTpaXkaroT:

chOpPMUPOBAHHOCTh ~ NPEJCTABICHUNA: O  MaTepUAIbHOM  EIUHCTBE  MMpa,
3aKOHOMEPHOCTSIX U I03HABAEMOCTH SIBJICHUN MPHUPOJABI, O MECTe M 3HAUYCHHWU XHMHH B
CUCTEME ECTECTBEHHBIX HayK U €€ pojH B 00eCHEeUYeHUN YCTOMYMBOTO Pa3BUTHSI, B PEILICHUU
npoOieM SKOJOrMYecKOM, SHEpPreTMYeckol U TNHUIIeBOW Oe30MacHOCTH, B Pa3BUTUU
MEIHIIMHBI, CO3/JaHUU HOBBIX MaTepUaOB, HOBBIX HMCTOYHHUKOB JHEPIUU, B OOECIeUeHUU
paIMOHaJIBbHOTO TPUPOJOINONb30BaHUsI, B (OPMUPOBAHMM MHPOBO33PEHUS U  0OIIeH
KYJIbTYPbl UE€JIOBEKa, a TaKXKe DJKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHCTEMOW XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJArarolue
MOHATHS — XUMHUYECKHH SJEMEHT, aToOM, SIp0 aToMa, M30TOIIbl, SJEKTpOHHas 000J0YKa
aroma, S-, p-, d-aTroMHBIe OpOHWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS AaToMa,
rUOpUAU3AIIHS ATOMHBIX opOuTane, WOH, MOJIEKYIIa, BaJICHTHOCTH,
ANIEKTPOOTPHUIIATENILHOCTD, CTENCHb OKUCICHHSI, XUMHUECKas CBA3b (KOBAJCHTHAsl, MOHHA,
MeTajin4yeckasi, BOJOPOIHAS), KPUCTAIIMUECKass peuI€éTka, XMMUYecKas peakius, pacTBop,
AIIEKTPOJIUTHI, HEIEKTPOIHTHI, AJIEKTPOIUTUYECKAs JUCCOIMAINS, CTENEHb TUCCOLUAINH,
BOJIOPOJIHBIM TIOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTENDb, TEMJIOBON A((HEeKT XUMUYECKOU
peaKIuu, CKOPOCTh XMMHUYECKOW pPEaKIMH, XUMHUYECKOE PABHOBECHE; TEOPHUH U 3aKOHBI
(Teopust ANEKTPOIUTUIECKON TUCcoanuy, nepuoanyeckuii 3akon J[.M. MenzaeneeBa, 3akoH



COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHS SHEPTUU MPU XUMHUYECKUX
peakuusX, 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICUCTBYIOLIUMX  Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHH, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIUE B
OCHOBE TMOHUMAHUSI MPUYMHHOCTH M CHUCTEMHOCTH XMMHUUYECKHX SIBJICHUN; COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHMHM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HaJIMOJICKYJISIPHOM  YPOBHSIX; TMPEACTABJICHUS O MEXaHU3Max XUMHUYECKUX PpEaKIHi,
TEPMOJUHAMUYECKUX U KHUHETHMUYECKHX 3aKOHOMEPHOCTSX HX IMPOTEKAHUSA, O XUMHUYECKOM
PaBHOBECHH, PACTBOPAX U JAUCIIEPCHBIX CUCTEMaX; (PAKTOJIOTUYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM HCIIOIH30BaHUN BAXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTHYECKOU JEATEIHHOCTH YEJIOBEKa, OOIMUX HAYYHBIX MPUHIUAINAX XUMHUYIECKOTO
MPOU3BOJICTBA;

chOpMUPOBAHHOCTh  YMEHHUH: BBISBISATH  XapaKTepHbIE TPU3HAKH  TOHSATHUMH,
YCTaHABIUBATh UX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATUS TIPU OTMHCAHUHN
HEOPraHMYECKHX BEIECTB M UX MPEBPAIICHHIA;

c(hOpMUPOBAHHOCTh YMEHHUS UCIIOJIb30BATh XUMUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS
(dhopMys BEIIECTB M YpaBHEHUUW XMMHUYECKUX PEaAKIIMM, CHUCTEeMATHYEeCKYI0 HOMEHKJIATYpPY
(IUPAC) u TpuBHabHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

chOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh H CTENECHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3HM (KOBaJIeHTHAs, WOHHAs,
MeTaJUTMYecKasi, BOJOPOHAS ), TUTI KPUCTAUITMUECKOM PEETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHSATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHJIA
XUMHUYECKOHN CBS3H U THIA KPUCTAIIMYECKON PEIETKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh YMEHHI: Kiaccu(pUIUpPOBaTh: HEOPraHUUYECKHE BEIIECTBA MO UX
COCTaBY, XMMHUYECKHE PEAKIIMH MO Pa3IMYHBIM MPU3HAKaM (YUCIYy U COCTaBy pearupyromux
BEIIECTB, TEIJIOBOMY 3((eKTy peakiuu, U3MEHEHHIO CTEleHEH OKHCIICHHS JJIEMEHTOB,
00paTUMOCTH, YJaCTHIO KaTajau3aTropa U JPYrue); CaMOCTOSTENHHO BHIOMPATh OCHOBAHUS H
KpUTEPUH JUT KJIacCU(PUKALIUU U3yYaEMBbIX BEIIECTB U XUMHUUYECKUX PEaKIUi;

cOpMUPOBAHHOCTh YMEHHUSI PacKphIBaThb CMBICH mepuoanyeckoro 3akona JI. W.
MenzeneeBa u JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB U
MOHOB XMMHUYECKUX 3JIEMEHTOB IEPBOrO—4ETBEPTOro nepuonaoB lleproauyeckoil cucteMbl
JIL.U. MeHnneneeBa, UCIHONb3ysd MOHATHUS <«IHEPreTUYECKUE YPOBHMY», «IHEPreTUUYECKHE
MOyPOBHM», «S-, P-, O-aToOMHBIE OpOMTANINY, KOCHOBHOE U BO30YKIEHHOE SHEPreTHUYCCKUE
COCTOSIHUSI aTOMa»; 00BACHATH3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB XUMUYECKHX DJIEMEHTOB
U UX COeIMHEHUH no nepuojaM u rpynnam llepuommyeckoit cucremsl Jl. Y. Menneneesa,
BAJICHTHBIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS HX AIIEKTPOHHBIX
000JI0YEK;

chOpMUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOJATBEPKAATh CYIIIECTBOBAHNE T'€HETUUECKOW CBSI3U
MEXJy HEOPraHWYeCKHMMH BEIECTBAMH C TOMOUIBI0 YPAaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;

chOpMHUPOBAHHOCTh yMEHUs pacKkpbIBaTh CYLIHOCTB: OKUCITUTENBHO-
BOCCTAaHOBUTEJILHBIX PEAKIUN TOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca 3TUX
peakiuii; peakuuié MOHHOTO OOMEHa MyTEéM COCTaBIIEHUS WX TOJHBIX M COKPAIIEHHBIX
WMOHHBIX YpPaBHEHHH;, peakHil THIPOJH3a; Peakuil KOMIUIEKCOOOpa3oBaHus (Ha MpHMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUS );



c(OPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTCKAHUS XHUMHUYECKUX
peaknuii ¢ y4€TOM WX JHEPreTUYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHUS CKOPOCTH
XUMHYECKON pEaKkiMi B 3aBUCUMOCTH OT pa3IHYHBIX (PAKTOPOB, a TaKKE XapakTep
CMCHICHUSA XUMHUYCCKOI'0 PAaBHOBCCHUA IO BJIMAHUEM BHCIIHUX BOSﬂCﬁCTBHﬁ (HpI/IHLII/IH Jle
[Harense);

C(bOpMI/IpOBaHHOCTI) YMCHHA XapaKTCPU30BATH XUMHWYCCKUC PCAKIHH, JICKAIIUEC B
OCHOBC IIPOMBIIIJICHHOTO IIOJY4YCHUA CCpHOfI KHCJIOTBI, aMMMakKa, O6HII/IC HAaYy4YHBIC
MPUHOMUIIBI XUMHUYCCKUX HPOU3BOICTB, IIGJIGCOO6pa3HOCTI) MNPUMCHCHUA HCEOPTraHUYCCKHUX
BCIICCTB B IIPOMBIIIJICHHOCTH U B 6I)ITy C TOYKH 3PpCHUA COOTHOIICHHUA PUCK-I10JIb34a,

c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHWH O METOJaX HAYYHOTO IO3HAHUS
SIBIICHUN TPUPOJbI — HAOIIOICHUE, U3MEPEHHE, MOJIETMPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U
MBICJIEHHBI), UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHUSl IPUMEHSTh 3TH 3HAHUS MPU
OKCIICPUMCHTAJIIbBHOM HCCIICAOBAHUN BCIICCTB U IJId 00BsCHEHUS XUMHUYECKUX ﬂBHGHHﬁ,
HMCIOOIMX MECTO B IPUPOJEL, HpaKTquCKOﬁ ACATCIIBHOCTU YCJIIOBEKA U B HOBCGI[HGBHOﬁ
JKU3HHU;

C(l)OpMI/IpOBaHHOCTI) YMCHHA  BBISABJIATL B3aMMOCBA3b XMMHUUYCCKHX 3HaHUU ¢
IMOHATUAMU MW MNOPCACTABICHUAMH APYIrHX C€CTCCTBCHHO-HAYYHBIX IIPCIMETOB IJIA Ooitee
OCO3HAHHOT'O MOHUMAaHWA MaTCPHUAJIBHOTO €IUMHCTBA MHPA,

c(hOpMUPOBAHHOCTh YMEHHUS TIPOBOJIUTH pACYETHI: C MCIOJb30BaHUEM TMOHSATHI
«MaccoBasi JI0JIsSI BEIIECTBA B PaCTBOPE» M «MOJIIpHAsi KOHIICHTPAIIHS»; MacChl BEIIECTBA WIIH
00béMa raza Mo HW3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEIIECTB; TEILIOBOTO 3(deKkTa peakiuu; 3HaAUYCHUS BOJIOPOJHOTO
MoKasaTessl pacTBOPOB KUCJOT U IIEJIOYEH C M3BECTHOM CTENEHBIO AUCCOIMAIMM;, MacChl
(0OBEMa, KOJTMYECTBA BELIECTBA) MPOAYKTa PEAKIINH, €CIIU OJTHO U3 UCXOJHBIX BEIIECTB JaHO
B BHUJIE pacTBOpa C OMPEACIIEHHON MacCOBOW JOJIEH PacCTBOPEHHOIO BEMIECTBA WJIM JAHO B
M30BITKE (MMEET MPUMECH ); JOJIM BBIX0Ja TIPOYKTA PEAKIINN; 00bEMHBIX OTHOIIICHHI T'a30B;

chOpPMUPOBAHHOCTh ~ YMEHU:  CaMOCTOSITENIbHO  IJIAHUPOBaTh U MPOBOJUTH
XUMHUYECKUN DSKCIIEPUMEHT (MpOBEACHUE peakuii HOHHOrO OOMEHa, MOJATBEP)KICHUE
KauyeCTBEHHOT'0 COCTaBa HEOPraHMYECKUX BELIECTB, OMPE/IEICHHE CPEebl PACTBOPOB BEIIECTB
C TMOMOUIbI0 HHIUKATOPOB, H3yUEHUE BIUSHUS pA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XMUMHYECKON pEaKkIuu, pelIeHUE HKCHEPUMEHTAIbHBIX 3a7ady Mo TeMaM «MeTauiby U
«Hemeramnel») ¢ cobmogeHreM mpaBuil 0e30MacHOro oOpallleHusi C BellecTBaMU H
nabopaTtopHbIM 000pyAOBaHHEM, (HOPMYIUPOBATh IENIb HCCIEAOBAaHUS, NPEICTABISATH B
pa3nuuHON  (GopMmMe  pe3yinbTaThl  AKCIEPUMEHTa, AaHAJIW3UPOBaThb U OLIGHMBATHUX
JIOCTOBEPHOCTE;

chOpMUPOBAHHOCTh YMEHUI: COOIIOAATH MpaBUiIa MOJIH30BAHUS XUMHUUYECKON MOCYI0M
u nabopatopHbIM 00OpyIOBaHUEM, OOpamleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU TIO BBINOJHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB, 3KOJIOTUYECKH
1erecoo0pa3zHoro MoBeIeHUs B OBbITY U TPYJOBOM ACSITETFHOCTH B IIENISAX COXPAHEHUSI CBOETO
3JI0pPOBbS, OKPY)KAIOLIEH NPUPOTHON cpelbl W AOCTHKEHHS €€ YCTONYMBOIrO pPa3BUTHS,
OCO3HaBaTh OIACHOCTh TOKCHYECKOTO [EHCTBHS Ha JKUBBIE OPTaHU3MBI OMNPEACTEHHBIX
HEOPraHMYECKUX BEIIeCTB, TOHUMas cMbich nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBISATH II€NICHANPABICHHBIM TMOUCK XUMHUYECKOMN
nH(OpPMAaILIUK B PA3TUYHBIX HCTOYHHMKAX (HaydyHas M ydeOHO-HaydHas JIMTeparypa, CpeacTBa
MaccoBoil uHGopmaiuu, MHTEpHET W Apyrue), KPUTHUECKH aHAIU3HPOBATHBXUMHUYECKYIO
nH(popMalnIo, epepadaThiBaTheé U MCHOIB30BaThB COOTBETCTBUU C MOCTABIEHHON y4eOHOM
3a7a4ei.
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Xumus: yrnyonensabiii yposenb: 10 knacce: yueOnuk/ B.B. Epémun H.E., Kyssmenxo, B.1
Tepenun, A.A. Jlposznos, B.B. Jlynun. non pex B.B. Jlynuna- OOmiecTBO ¢ orpaHUYeHHOM
0oTBETCTBEHHOCTHIO «/IPODA»; Akmmonepnoe odmectBo «M3aarensctBo «IIpocsemienuey, -
2023

Xumus, 11 xmacc/ Epemun B.B., Kysemenko H.E., poszmnoB A.A., Jlynun B.B.; mnon
penakuuein Jlynuna B.B., OOmecTtBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[PODANX;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
®denepanpHas padouas mporpamma cpeaHero oomiero oopazoBanus. Xumus (yriryOJIeHHBIN

yposens) aist 10-11 kmaccos.
VYpoxu xumuu B 10 kimacce YriybneHHbIN ypoBeHb. MeToandeckoe nmocoowue. ["abpuensu
0.C., OctpoymoB N.I'., Cnankxos C.A.
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