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INOACHHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mno y4eOHOMY mpeaMeTy «XHUMHs» Ha yYPOBHE CPEIHEro oOIIero
oOpa3oBanusi pa3paborana Ha ocHoBe DenepalbHON pabouell mMporpamMmbl CPEIHETO OOIIETO
oOpazoBanmst «Xumusi» (yrmmyOneHHbI ypoBeHb) (mist 10-11 kmaccoB o00pa3zoBarembHBIX
opranuzamuii), ®denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o0pa3oBaHuH B
Poccuiickoit  ®eneparuuy, TpeOoBaHUM K pe3yiabTaraM  OCBOeHMsS  (enepanbHOM
00pazoBarenpbHON porpaMmbl cpeaHero obmero oopazoanus (POIT COO), nmpencTaBlieHHBIX B
®denepallbHOM TOCYTapCcTBEHHOM oOpaszoBarenbHOM cranmapre COO, c¢ yuérom Konmeniuu
IpernojiaBaHus y4yeOHoro mpeamera «XUMHs» B 00pa3oBaTesIbHBIX OopraHuzanusx Poccuiickoit
Denepanyy, peaau3yoUX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPaMMBbI, 1 OCHOBHBIX IOJIOKECHUH
«Ctparerun paszButus BocniutaHus B Poccuiickoir ®denepanmu Ha nepuon no 2025 roman
(Pacnopsixenue IlpasurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIYOJIEHHOTO H3yYeHHUS 3aHUMAaeT Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHOHAy4YHOTO oOpaszoBanus ywammxcs 10-11 kimaccoB. W3ydenume mnpenmera,
peanuzyemMoe B ycioBuiX JuddepeHIpoBaHHOrO, MNPOoQUILHOTO OOY4YeHHs, IPU3BAHO
o0ecreunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYIBTYPHYIO HOATOTOBKY BBITYCKHUKOB ILIKOJIBI,
HEOOXOUMYIO JUIS aJanTallK UX K OBICTPO MEHSIIOIIMMCS YCIOBHUSM KH3HU B COLIMYME, a TAKKe
JUIS TIPOJIOJKEHUST OOYYEHHUsI B OpraHM3aLUsAX NMPO(EecCHOHATBHOTO 00pa3oBaHUs, B KOTOPBIX
XUMHUS SIBISIETCS OHOU U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpamme no XxuMuM Ha3HaueHHE IpeaMeTa «XHUMHs» MOJy4daeT MOAPOOHYIO
MHTEPOPETAMI0 B COOTBETCTBUU C oOcCHOBomojiararomumu nonoxenuasmu OI'OC COO o
B3aUMOOOYCITIOBICHHOCTH LIeJIeH, COAepIKaHus, Pe3yIbTaToB 00yueHus U TpeOOBaHU K YPOBHIO
MOJITOTOBKHA  BBIMTYCKHUKOB. CBUIETEIBCTBOM TOMY SIBISIFOTCS CIENYIOLIME BBINOJIHIEMbIE
MIPOrPaMMOM 110 XUMUHU (PYHKITHH:

¢ uHGOPMAIIMOHHO-METOINYECKas, peajn3anus KOTOpOM obOecreynBaeT IMOyuYeHUue
MPECTaBICHUS O LEJSIX, COAepkKaHUH, OOIIell cTpareruy oOyueHus, BOCIIUTAHUS U Pa3BUTHS
00yyaronuxcsi CpeACTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTo Mpoduis;

® OpraHMU3alMOHHO-TIIAHUPYIOIIAS, KOTOpasi ~ NpeaycMarpuBaeT  ONpeleleHue:
MPUHIIMIIOB CTPYKTYpUPOBAHUSI M TIOCJIEIOBATEILHOCTH HW3Y4YEHHS Y4YeOHOro marepuarna,
KOTMYECTBEHHBIX U KAa4eCTBEHHBIX €r0 XapaKTEepPHUCTUK;, TMOAXOAO0B K (QOPMHPOBAHHUIO
COJIepKATEIbHOM OCHOBBI KOHTPOJISL M OLEHKH 00pa3oBaTeilbHBIX JTOCTH)KEHUN O0yJaroIuxcs B
paMKax UTOTOBOM arTecTanuu B (opMe eTUHOTO TOCYIapCTBEHHOTO AK3aMeHa IO XUMHUH.

[Tporpamma myist yromyOIE€HHOTO M3YYSHUST XUMUU:

e yCTaHaBIMBACT MHBAPUAHTHOE MPEIMETHOE CoiepKaHue, 00s3aTenbHOe U U3ydeHUS
B paMKax OTJAETbHBIX MpoQuUiIeii, MpelycMaTpUBaeT pacipeaelieHue U CTPYKTYPHUPOBAHHE €T0 10
KJ1accaM, OCHOBHBIM COJIEp KaTeIbHbIM JIMHUSIM/pa3ienam Kypca;

e 1aéT MpUMEpPHOE paclpeseseHne yueOHOro BpeMEeHU, PEKOMEHIYEMOT0 /ISl U3yUeHHsI
OTJIETIbHBIX TEM;

e Qpe/uiaraeT MPUMEPHYIO IOCIEA0BaTebHOCTh M3Y4YeHHs] y4eOHOro Marepuana ¢
y4€TOM JIOTMKU OCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HMHTEPHpPETALMIO Ieed W 3aJad HW3ydeHus NIpeaMera Ha
yIIyONEéHHOM YpOBHE C YU€TOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro OOIIEero
o0pa3oBaHMsl, COJEpPKATEIbHOM XapaKTepUCTUKH IUIAHUPYEMBIX PpE3yJbTaroB OCBOEHUS
OCHOBHOM 00pa3zoBarenbHOM MPOrpaMMBbl CpeaHEero oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX ), a TAKXKE C YUETOM OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIHHBIX
JIEHCTBUI 00y4JaroIIerocs Mo OCBOCHHIO COACPIKAHMSI TPEMETA.

[lo BceM Ha3BaHHBIM MO3ULUSAM B MpOrpaMmMe IO XHMHUHU [PeIlyCMOTpEHa
IPEEMCTBEHHOCTh C OOyueHHEM XHMUU Ha YpOBHE OCHOBHOTO o0Imero oOpa3oBaHus. 3a
npenesaMd  YCTAaHOBJICHHOW TMPOTrpaMMOM MO XUMHUH  00s3aTelbHON  (MHBApHAHTHOM)
COCTABIIAIOIIEH coNlepKaHus ydeOHOTo mpeameTa «XUMHs» O0CTaETCsl BO3MOXKHOCThH BBIOOpA €T0
BapHATUBHOI COCTaBIIAIONIEH, KOTOPast JOKHA OMPENENSIThCSl B COOTBETCTBUM C HallPaBICHUEM



KOHKPETHOTO poduiist 00ydeHusl.

B coorBerctBUM ¢ koHuentyaidbHbIMH moJiokeHUsIMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOTO M yIITyONEHHOTO YpOBHEH B cucteMe audQepeHIpoBaHHOro 00y4eHus Ha
YPOBHE CpeqHero oOuiero oOpa3oBaHUs XUMHUS Ha YpOBHE YIIyOJIEHHOTO M3y4eHMs HalpaBJieH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOLIMM 3STaloM IOJYYEHHMs XUMHUYECKOTO
o0pa3oBaHMsl B paMKax U3y4EHUs CIELUUAIbHBIX €CTECTBEHHO-HAyYHbIX U XHMHYECKUX
JUCLIUTUIMH B By3aX M OpraHU3alMsiX CperHero npodeccuoHanbHOro oopa3oBanus. B aToii cBsi3u
u3ydyeHue mpeamera «XHMHA» OPHUEHTHPOBAHO TPEUMYIIECTBEHHO Ha pacIIMpeHue |
yrIyOleHHe TEOPETUYECKOH W TPAKTHUYECKOW TMOATOTOBKH OOYYaOIIUXCs, BHIOpABIINX
onpenenéHHbIN Mpopmwib 00ydeHHs, B TOM YHUCIIE ¢ NEPCHEKTHUBON MOCIEAYIOIIEro MOoIy4YeHUs
XUMHUYECKOTO 00pa30BaHus B OpraHu3alisaX mpodeccuoHansHoro oopasoBanus. Hapsay ¢ atum,
B cBere TpedoBanuii ®I'OC COO k TUTaHWpyeMBIM pe3yJIbTaTaM OCBOCHHS (eaepalbHON
00pa3oBarebHON MPOTPaMMBI CPEIHET0 OOIIero 0Opa3oBaHUS W3yUEHHUE MpeaMeTa «XHUMUSD)
OPUEHTHPOBAHO TaKXe Ha pEelIeHUe 3a7a4 BOCHIUTAHUS U COLMAIBHOIO Pa3BUTHs 00yJaroImuxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEHHTEIUIEKTYAIbHBIX YMEHHUH, YMEHUH pallioHaIn3auy yaeOHOTo
Tpyda M  OOOOWIEHHBIX CIIOCOOOB  JEATEIbHOCTH, MMEIOUIMX  MEXIUCLUIUTMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocTaBisiomuUMu npeaMeTa «XUMUs» Ha YpOBHE YIIYOJIEHHOIO M3YyYEHUS SBISIOTCS
yryonénueie Kypebl — «Opranndeckas xumus» u «OOmas u HeopraHuueckas xumus». [lpu
OIpeJIeJIEHUN TOAXO/I0B K OTOOPY M CTPYKTYpPHON OpraHM3alldd COAEp)KaHHs 3TUX KYpCOB B
porpaMme Mo XUMHM 3a OCHOBY HpHUHATHI nosoxeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrIyOnEéHHOTO YpOBHEH U3yYeHUs IIPEMETa.

OcHoBy conmepxanus KypcoB «Opranuyeckas xumusi» U «OOmias u HeopraHuyeckas
XUMHS» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUM M yMEHHUH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHS IpeaMeTa. DTa CUCTEMa 3HAHUM I0JIy4aeT OMNpEIeIEHHOE TEOpEeTHYECKOe
JIOTIOJTHEHHWE,  TO3BOJIAIOLIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoyiblIMi  00BEM
(dakronornyeckoro marepuana. Tak, Ha yrIyOJ€HHOM YpOBHE HM3Yy4€HHUs NpeaAMeTa odecredeHa
BO3MO)KHOCTh 3HAYUTEJIIBHOTO YBEIHMYEHUS O0bEMa 3HAHMW O XUMHUYECKUX 3JIEMEHTax u
CBOMCTBAaX UX COEIMHEHUN Ha OCHOBE PACUIMPEHUS U yIIyOJIEeHUs MPEICTaBICHUM O CTPOSHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX NPOTEKAHUs PEaKLUi, pacCMaTPUBAEMBIX C
TOYKU 3pEHUS] XUMUYECKONM KUHETHKU U TePMOAMHAMUKH. V3ydueHne nepuoinyeckoro 3akoHa u
[lepuoanueckoit  cUCTEMBl  XMMHUYECKHMX  DJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEICTABICHUAX O CTPOCHUU aToMa. XUMHUYECKasi CBA3b OOBSICHSIETCS C
TOYKHM 3pPEHUS SHEPreTUYEeCKHX HM3MEHEHMH NpH e€ oOpa30BaHMU W pa3pyllIeHHH, a TaKXKe C
TOYKM 3pEHHMs] MeXaHH3MOB e€ oOpa3oBaHus. l3ydyeHue THUIOB peakUMil JOMOIHSAETCS
(dbopMHUpOBaHUEM MPEACTABIECHUIN 00 IEKTPOXUMHUECKUX MPOIeccax U AIEKTPOIU3€e PacIlIaBOB
U pacTBOpPOB BEHIECTB. B Kypce OpraHMYeckod XWMHH INPU PACCMOTPEHUU PEAKIIMOHHON
CHOCOOHOCTH COEMHEHHMN YIenseTcsi 0co00e BHUMaHHE BOIIPOcaM 00 3JIeKTPOHHBIX d(peKTax,
0 B3aUMHOM BJIMSIHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJEp’KaHHe KYpCOB XMMHUH YIIyOIEHHOTO YpOBHS
U3yYeHHUs JJI1 KJIACCOB ONpenesn€HHOro mnpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JIOMOJHEHUH K o0lIell cucreMe MpeMeTHBIX 3HaHUil) OKa3bIBAIOT BIUSHHE CMEKHBIE
npeaMersl. Tak, HampuMmep, B COIAEpXKAHUU IIpeaMeTa Julsd KJIacCOB XMMHUKO-(DM3UYECKOrO
npodwmis 0oJblIoe 3HaYeHHUE OyAyT MMETh 3JEMEHThl Y4eOHOro marepuana 1o oOIield XUMHU.
[Ipy m3yyeHuM mnpeaMeTa B JJaHHOM cllydyae akIeHT OyneT c/elaH Ha OOIIHOCTh METOJOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHU U B (PU3MKE: aTOMHO-MOJIEKYJSIpHAS TEOPHS
(MonexynspHas Teopusi B (U3MKE), 3aKOHbI COXpPAHEHUS MacChbl W JSHEPruu, 3aKOHBI
TEPMOANHAMUKH, IEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUH BEILIECTB U JAPYToE.

B 10 ke Bpems B cofep:kaHUU IpeaMeTa sl KJIaCCOB XUMHUKO-OMOJI0rH4YeCKOTO MPOoQuIIs
OonblIMii yIenpHbIH Bec OyAeT MMeTh OpraHudeckas XuMusa. B 3ToMm ciyuae mpemocTaBiisieTcs
BO3MOXKHOCTb Jis1 00Jiee 00CTOSITENILHOTO paCCMOTPEHUSI XMMUUECKOM OpraHu3aliy KJIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K TpUMEpy, TaKHe CTPYKTypHBIE



KOMITIOHCHTBI, KaK JIUIIHUABI, 6CJIKI/I, YIIICBOAbI, HYKJICMHOBBIC KHUCJIOTBI U OPYIruc. HpI/I 3TOM
3HaHUS O COCTaBE M CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KIIACCOB OPraHUYECKHX BEIIECTB
CJIy’KaT OCHOBOM ISl U3yYEHHUs CYIIIHOCTH MPOIIECCOB (POTOCUHTE3A, TBIXAHUS, TUIICBAPCHHUS.

B mnane QopmMupoBaHHS OCHOB Hay4HOTO MHPOBO33PEHHSI, OCBOCHUS OOIICHAYYHBIX
MCTOAOB MMO3HAHUSA W OIbITA MPAKTUYCCKOIO NPUMCHCHUA HAYYHBIX 3HAaHUHU HN3Yy4YCHHUC NTPCAMCETA
«XUMU» Ha yIITyONEHHOM yYpOBHE OCHOBAHO
Ha MCKIPECAMCTHBIX CBA3IAX C y‘Ie6HBIMI/I npeamMeTamMu, BXOAAIIMMH B COCTaB IMPCIMCTHBIX
obnacteii «EcTecTBeHHOHAYYHBIE TPEIMEThI», «Maremarnka u nHpopMaTukay 1 «Pycckuii S3bIK
U IuTeparypay.

[Tpu m3ydyeHun ydeOHOTO mpeamera «XUMHS» Ha YIIYOIIEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha ©0a30BOM YpOBHE), 3ajavei
NEPBOCTEIICHHONW 3HAYMMOCTH SIBJISIETCS (POPMHPOBAHHUE OCHOB HAayKH XHMHHU KakK o00JacTu
COBpPECMCHHOI'O €CTCCTBO3HAHM, HpaKTquCKOﬁ ACATCIIbHOCT YC€JIOBE€Ka HW OJHOIO WH3
KOMIIOHEHTOB MHPOBOH KYIBTYphI. PelieHre 3TOH 3ajaun Ha yriTyOJNE€HHOM YpOBHE HM3YyYEHUS
npeaMeTa MpeAIoaraeT peaau3auio TaKuxX Hese, KaK:

¢ hopMUpOBaHKE MPEICTABICHHIA: O MaTEPUAILHOM EMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUU npupoabl, 0 MECTC XHMMHUHU B CHCTCMC CCTCCTBCHHBIX HAyK H eé
Be/yllell poiau B OOECHEYEeHHWH YCTOHYMBOIO DPa3BUTHS 4YEJIOBEUECTBA: B PELICHUM MpoOieM
9KOJIOTUYECKOM, SHEPTeTHICCKON M MUIIEBOW OS30TaCHOCTH, B Pa3BUTHH MEIUIUHBI, CO3IaHUU
HOBBIX MaTrcpualios, HOBBIX HCTOYHUKOB OHCPTHHU, B olecrnieueHnn panuoHaJIbHOIO
IPUPOIONOIB30BaHMs, B (POPMUPOBAHMH MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKa, a TAKKE
HKOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHON Cpejie;

® OCBOGHHE CHCTEMbl 3HaHHUH, JeXalMX B OCHOBE XHUMHUYECKOH COCTaBISIOLIECH
€CTECTBEHHO-HAaYyYHON KapTHHbI MUpa: QyHAAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPUN XUMUH,
COBPEMEHHBIX MpPEACTABICHUN O CTPOCHUU BEIEeCTBA Ha Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJIAPHOM, HAAMOJICKYIIAPHOM, O TCPMOANHAMHUYCCKUX U KMHCTUYCCKUX 3aKOHOMCPHOCTIAX
NPOTEKaHUSI XMMUYECKHX peakiHil, 0 XMMHYECKOM PaBHOBECHH, PAaCTBOpPAaX U IHCIIEPCHBIX
CHUcCcTremMax, 00 O6HII/IX HAYYHBIX IMPUHOUIIAX XUMHUYCCKOT'O ITPOU3BOJACTBA,

e hopmupoBaHHEe y OOy4YaIOUIMXCSI OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMMYECKUX 3HAHUM U1 OOBSCHEHMS KJIIOUEBBIX MJCH M MpoOsieM COBpEMEHHOM
XUMHH, I OOBSICHEHUSI U MMPOTrHO3UPOBAHUSA SIBJ'IGHI/If/'I, HUMCIOIUX C€CTCCTBCHHO-HAYUYHYIO
IPUPOAY; TPAMOTHOTO peIIeHUs MpoOJieM, CBA3aHHBIX C XMMHUEH, MPOrHO3UPOBAHNUS, aHAIM3a U
OLICHKH C MO3UIUI 3KOJIOTUYECKON O€30MacCHOCTH MOCIEACTBUI OBITOBOM M IMPOU3BOICTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOM C XUMHMUYECKUM IPOM3BOACTBOM, HCIOJNb30BAaHHEM U
nepepadOTKOM BEIECTB;

e yIIyONieHHE TPEACTaBICHUN O HayyHBIX METOJaX IO3HAHMS, HEOOXOAMMBIX JUIS
nproOpeTeHus] YMEHUH OPUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUS! XUMUUECKUX SIBIICHUH,
HMCIOIIUX MCCTO B ITPUPOJIC, B HpaKTH‘IeCKOﬁ ACATCIIPHOCTU U HOBCCZ[HCBHOﬁ JKN3HU.

B mnnane peanusanuu mepBOOYEpETHBIX BOCIUTATENbHBIX M pa3BUBAIOLIMX (DYHKIMN
IEJIOCTHOM CHCTEMBI CpPEIHEro oOmiero oOpa3oBaHUS MPH HM3YYCHUH MpeaMmera «XuMHsS» Ha
yrIIyOnEéHHOM YpOBHE 0COOYIO aKTyalIbHOCTh PUOOPETAIOT TAKKE 1SN U 3aJa4H, KaK:

® BOCTIUTaHUE YOEXKIEHHOCTH B II03HABACMOCTH SIBICHHW TPUPOMABI, YBAXCHUS K
IpoIeCCy TBOPUECTBA B OOJACTH TEOPETHUECKUX W TPHKIAJAHBIX HCCICIOBAaHUN B XUMHH,
(dbopMHUpOBaHUE MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

® Da3BUTHE MOTHBAIlMM K OOYYECHHIO W IMO3HAHHIO, CITIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCIIUTaHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IICHHOCTEH;

® pa3BUTUC IIO3HABAaTCJIbHBIX HHTCPECCOB, HUHTCJUICKTYaJIbHBIX n TBOPYCCKHUX
crocoOHocTel  oOywaromuxcsi, (GOPMUPOBAHUE Yy HHUX CO3HATEIILHOTO OTHOIICHHUS K
caM0oOOpa3oBaHMI0 U HEMPEPHIBHOMY  O0Opa3oBaHWIO  KaK  yCIOBHUIO  YCICIIHOW
npodeccuOHaNBbHOW M OOIIECTBEHHON NeATeNbHOCTH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U MOTPEOHOCTH B 310pOBOM 00pa3e KU3HU;

¢ hopMHUpOBaHWE YMEHMH M HABBIKOB pPa3yMHOIO IPHUPOIOINOIB30BAHUS, Pa3BUTHE



OKOJIOTUYECKON KYIBTYpBl, MPHOOPETEHUE OIbITa OOIIECTBEHHO-TIONE3HOW JKOIOTUYESCKON
NESITEIbHOCTH.
MECTO YYEBHOI'O TIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE
B cootBerctBHM ¢ ®I'OC COO xumus sBisieTcsi 00s3aTeIbHBIM MTPEAMETOM Ha YPOBHE
cpeanero obuiero oopazoBanus. OOIIee YUCIO YacOB, MPEAYCMOTPEHHBIX IS U3YUYECHUS XUMHUU
Ha ynIyOJIEHHOM ypOBHE CpelHero ooOmiero odpaszoBanms, cocrapiser 204 gaca: B 10 kimacce —
102 gaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeneNio).



COILEPKAHUE OBYYEHMUSA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XMMHH.

[IpenmMer © 3HaueHUE OPraHUYECKOM XHMHH, TMPEACTABICHUE O MHOro00pa3uu
OPraHUYECKUX COCIMHEHUN.

DJEeKTPOHHOE CTPOCHHE aroMa YyIJepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aroMa yniepoja. XUMHUYECKasl CBA3b B OPraHUYECKUX COCIUHECHMSIX.
Tunbsl THOpUIU3aLMK aTOMHBIX opOuTaineil yriepoga. MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHON
cBsi3U (OOMEHHBIA M JOHOPHO-AKIENTOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTaNeH, G- U
n-cBsi3u. OauHapHas, JBOWHAs W TpouHas cBsi3b. CIoOcoObl pa3pbiBa CBs3el B MOJIEKYJIax
oprannueckux BemiecT. [ToHsATHE 0 CBOOOTHOM panuKale, Hykiaeoduie u MeKTpodue.

Teopust cTpoeHus opraHudyeckux coenuHenuii A.M. bymiepoBa U coBpeMEHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKY/. 3HaU€HUE TEOPUU CTPOCHMSI OPraHUUECKUX COEAMHEHUN.
Mornekynsapasie U CTpyKTypHble (opmynbl. CTpykTypHbIE (OPMYIbl Pa3TUYHBIX BHJIOB:
pa3BépHyTas, CoOKpaul€HHas, ckeneTHas. HM3omepus. Buasl u3zomepum: CTpyKTypHasd,
POCTPAHCTBEHHAA. JJEKTPOHHBIE A(P(GEKThl B MOJIEKYJIaX OpraHMYeCKUX COEIUHEHUN
(MHIYKTUBHBIA 1 ME30MEPHBIH 3((HEKTHI).

[IpencraBnenne o  kinaccudukanuu  OpraHuyeckux  BemiecTB.  [loHsitue o
¢ynkunoHanbHoM  rpymnme. [omomorus.  Tomonoruueckue  psnasl.  CucreMarnueckas
HOMeHKkIaTypa opranuueckux coenuHeHuil (IUPAC) u TpuBuanbHblE Ha3BaHUS OTAEIHHBIX
IIPEICTABUTENIEH.

OcobGenHoct ®u  KjnaccuUKaMs  OpraHMYecKuX  peakuuid.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKON XUMHUHU.

OKCIIEPUMEHTAJIBHBIE METOJIbI M3YUCHMsI BEIECTB M MX MPEBPALICHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEUIECTB U MaTrepHallaMHd Ha WX OCHOBE, OMbITHI MO IPEBPAIICHUIO
OpraHMYECKHX BEIIECTB TNpU HarpeBaHuu (IUIaBJIeHHE, OOyIIMBaHHE U  TOPEHHE),
KOHCTPYHUPOBAHHME MOZAEIIEH MOJIEKYJI OPTAaHUYECKUX BEIIECTB.

YrieBoaopoabl.

Ankanpl. [oMonoruueckuii psii ankaHoB, o0mas ¢opMysia, HOMEHKIIATypa U U30MEPHS.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB, SP3-THOpPHAN3ALUS aTOMHBIX
opOuTanei yrieposaa, 6-cBsi3b. dPu3ndeckne CBOWCTBA alIKaHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, U30MEPHU3ALIUHU, JETUIPUPOBAHMS,
HUKJIA3AUY, NUPONIU3a, KpeKuHra, ropeHus. lIpencraBieHne o0 MexXaHU3MeE peakUUd
PaaNKaIbHOTO 3aMELICHUSI.

Haxoxnenue B npupone. CriocoObl 1oyydeHus: ¥ IPUMEHEHUE aJIKaHOB.

[uknoankanel. OOmas GopMyna, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MallbIX (IUKJIOMPOIaH, MHUKIO0yTaH) W OOBIYHBIX (IIMKJIOIECHTAaH,
[UKIIOTEKCaH) NUKI0AIKaHOB. CIIOCOOBI MONyUeHHUsl U IPUMEHEHUE IIMKJIOATKAHOB.

Ankenbl. [oMonorudeckuii psii ankeHoB, o0mas ¢popMysa, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] AJKEHOB, SpP2-TMOpWAM3AlMs aTOMHBIX oOpOuTanen
yriiepoaa, 6- U m-cBsi3u. CTPyKTypHasi U TeoMeTpuyeckas (Luc-TpaHc-) uzomepus. Gusznueckue
CBOWCTBA QJKEHOB. XHMHWYECKHME CBOWCTBA: PEAKUHUHM [PUCOCIUHEHUS, 3aMEUIEHUs B .-
MIOJIOKEHWE IpU JBOWHOM CBSA3M, INMONIMMEpHU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakIMy Ha JBOWHYIO CBsA3b. CIIOCOOBI MOMyYEHUs U IPUMEHEHHE aJIKEHOB.

Anxanuensl.  Knaccudukanuss — ankagueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposannsie). OCOOCHHOCTH  3JIEKTPOHHOTO  CTPOCHMS M XUMHYECKHX  CBOWCTB
CONPSDKEHHBIX THEHOB, 1,2- u 1,4-nmpucoeaunenue. llomumepusanuss CONpsKEHHBIX THEHOB.
Crioco0Obl MoyueHust 1 IpUMEHEHNE allKaJHeHOB.

Ankunbl. [oMonorudeckuii ps adKUuHOB, 001mIast popMysia, HOMEHKIATypa U U30MEpHSI.
DJNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN aJKWHOB, SP-TMOpUIM3AIMS aTOMHBIX




opbutaneir yriepoga. dusnveckue CBOWCTBA aTKMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIIHH
IIPUCOEAVHEHN, JUMEPU3alul U TPUMEPU3ALNN, OKHCIeHUs. KUCIOTHBIE CBOMCTBA aJKHHOB,
MMEIOLINX KOHIIEBYIO TPOIHYIO cBsA3b. KauecTBEHHBbIE peakIMu HAa TPOHHYIO CBs3b. CrocOOBI
MIOJIyYEHUS U IPUMEHEHHUE aJIKUHOB.

ApoMaTrdeckue yrieBoaopoabl (apeHsl). [oMonoruueckuii psig apeHoB, oomas hopmyna,
HOMEHKJIAaTypa U U30MepHsl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYIbl OeH3071a.
dwusnueckre CBOMCTBa apeHOB. XMMHUYECKHE CBOWMCTBAa OEH307a W €ro TOMOJIOTOB: PEaKIUuU
3aMeIleHus] B OCH30JbHOM KOJIBIE M YITIEBOAOPOIHOM pajMKale, peakluu MPHUCOEIUHEHHUS,
OKHCJIEHHE TOMOJIoroB 6eH3ona. [Ipeacrasnenue 00 OpueHTHPYIONIEM AEHUCTBUM 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha INpUMEpE AJIKWIBHBIX PaIUKaIOB, KapOOKCHWIBHOM, TMAPOKCUIIBHOM,
aMHHO- M HHUTPOTPYIIIBI, aTOMOB TajoreHOB. OCOOCHHOCTH XMMHYECKUX CBOMCTB CTHpOJIA.
[Tonumepusauus ctupoia. CriocoObl MoydeHHsl U IPUMEHEHNEe apOMaTHYeCcKUX yIIeBOIOPO/IOB.

[Tpuponnsiii ra3. [lonyraeie HedTsHbIe Ta3bl. HedTh u €€ npoucxoxnenue. KameHHbIiH
yroib M NPOAYKTHI ero mepepaboTku. CrocoObl mepepaboTKu He(PTH: MEPEeroHKa, KPEeKUHT
(TEepMUYECKHA, KaTAIUTUYECKU), puopMHHT, Tpoian3. IIpoaykTel mepepaboTku HeDTH, HX
IPUMEHEHHE B IIPOMBILIUIEHHOCTHU U B OBITY.

I'enernueckas cBA3b MEXKIY PA3IMYHBIMU KJIACCAMU YITIEBOAOPOOB.

OJEKTPOHHOE CTPOCHHE TaJIONEHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuny 3aMmemeHus
rajJloreHa Ha TUJIPOKCOTPYIIy, HUTPOTPYIIy, LHMAHOIpyIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOAHOIO M CHUPTOBOIO  pacTBopa IWiEnoud. Bsaumonelicteue
JUTaJIOTEHAIIKAHOB C MarHueM M LIMHKOM. IIoHSTHE O MeTayuloOpraHMyYecKHX COETUHEHMSX.
Mcnonb30BaHue TrajloreHIpOM3BOAHBIX YIJIEBOAOPOAOB B OBITY, TEXHUKE W IIPU CHHTE3e
OpraHMYECKHX BEIIECTB.

OKCIIEPUMEHTAJIBHBIE METOAbl M3YYECHMS BELIECTB M WX NPEBPALICHUN: H3Y4YEHHE
(u3NYECKUX CBOMCTB YITIEBOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIUI YITIEBOJOPOIOB
pa3IMYHbIX KJIaccoB (oOeclBeYMBaHWE OPOMHONM MM MOAHOM BOABI, pacTBOpa NepMaHraHara
Kallis, B3aUMOJCIHCTBHME alleTWJIEHa C aMMHUa4HbIM pacTBOpoM okcuga cepeodpa(l)),
KaueCTBEHHOE OOHapyKeHHE yIJepoAa M BOIOpPOJa B OPraHMYECKHX BEIIECTBAX, MOJIy4YECHUE
STUJIEHA W H3YYEHHE €ro CBOICTB, O3HaKomuiieHue ¢ kotekuusmMu «Hepts» u «VYrompy», c
o0Opa3liaMu IJIacTMacc, KaydyykoB M PE3HMHbI, MOJAEIMPOBAHUE MOJIEKYN YIIEBOAOPOIOB U
raJIOreHIIPOU3BOIAHBIX YITIEBOAOPOAOB.

Kucnoponcoaepskamue opraHu4ecKue cOeJHHEHHS

[IpenenbHble ogHOaTOMHBIE cnupThl. CTpoeHHE MOJIEKYNl (Ha MpUMepe MeTaHoja U
sTaHona). ['omonoruueckuit psa, oduast popmysa, H30Mepusi, HOMEHKIATYpa U KIacCU(pHUKAIIHAL.
®uznyeckne CBOWCTBA MpPEAENbHBIX OJHOAaTOMHBIX CHUPTOB. BomoponHble CcBA3M Mexay
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEILLEHUs, IeTHIpaTallii, OKUCIIEHUS,
B3alMO/IEWCTBHE C OPraHUYECKUMHU U HEOpraHUYeCcKUMHU Kuciotamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHMPTHI. JleWcTBUE 3TaHONA M METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYEHUS U IPUMEHEHHUE OIHOAaTOMHBIX CITUPTOB.

ITpocTsie 3upsl, HOMEHKIATYpa U n3oMepHst. OCOOEHHOCTH (PU3UYECKUX U XUMHUECKUX
CBOMCTB.

MHoOroaroMHele CIUPTBHl — ITUICHDIUKOIb W IHMIEpUH. DU3NUYECKUE M XUMHUUYECKHE
CBOMCTBA: PEAKUUHU 3aMEIIEHUS, B3aUMOJCHCTBHE C OPraHMYECKUMU M HEOPraHWMYECKUMH
KHCJIOTaMU, Ka4yeCTBEHHAsl peaklus Ha MHOroaroMHble cnupthl. IIpencraBieHne o mexaHu3zMme
peaknuii HykiaeodmibHOTO 3aMenieHus. [lefictBue Ha opranu3m denoBeka. CriocoObl OTydeHUS
Y IIPUMEHEHUE MHOTOAaTOMHBIX CIIHPTOB.

®enoin. CTpoeHre MOJIEKYITbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30JIBHOTO s/Ipa.
Ousnueckue cBoiictBa (peHoma. OcoOEHHOCTH XUMMUYECKUX CBOMCTB (eHona. KaduecTBeHHBIE
peaknuu Ha (enon. Tokcwmunocth (enonma. CrmocoObl MOMydyeHUs W TpUMEeHeHue (eHona.
deHonpopmanbaeTHIHAsS CMOJIA.

KapOoHuibHble COEIMHEHUS — albJeru/bl W KETOHBbL. IJIEKTPOHHOE CTPOEHHE
KapOOHMJIBHOHM rpymmbl. [omMonoruyeckue psabl albIeTHAOB M KETOHOB, oOmias Qopmyna,




M30MepHUsl U HOMEHKJarypa. Duznueckue CBOMCTBAa albJETMAOB M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJBJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE aJbIEeTrHJIOB,
KaueCTBEHHbIE peakIMu Ha anpieruapl. CrocoObl MONydeHHs] W TMPUMEHEHHUE albJIeTH0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOSHHSI MOJICKYI
KapOOHOBBIX KHCIOT. M3oMmepuss U HoMeHKiaTypa. DPu3nyeckue CBOMCTBA OJHOOCHOBHBIX
npeAeTbHBIX KapOOHOBBIX KUCIOT. BOMOpOIHBIE CBSA3M MEXTY MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKalud, PEaKIHH C y4acTHEM
YIJIEBOJOPOIHOTO pajukaia. (OCOOCHHOCTHM CBOWCTB MYypaBbHUHON KHCIOTHL. [loHsTHE O
MIPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3pupax. MHoroodpasue KapOOHOBBIX KUCIOT.
OCOOEHHOCTH CBOICTB HENPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCJIOT, AUKAPOOHOBBIX
KHUCIIOT, TUJIPOKCUKApOOHOBBIX KHCIOT. [IpenctaBuTenu BbhICIIUX KApOOHOBBIX KHUCIOT:
CTEapuHOBas, NAJIbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH06as KHUCIOThl. (CrocoObl
MOJTyYeHUs U PUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upsl. [omonoruueckuit psin, odmas Gopmyna, u3oMepus U HOMEHKIIATypa.
®u3nuecKrue 1 XMMUYECKHUE CBOMCTBA: TUAPOJIN3 B KMCIION U LIEJIIOYHOM Cpelie.

XKupsl. Crpoenue, pu3nyeckue U XUMUUYECKUE CBOWCTBA KUPOB: TUAPOJIU3 B KUCIOH U
nienoyHoi cpene. OCoOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU HETIPENETbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPOJE.

MpbL14 KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

OObmass xapakrepuctuka ymieBonoB. Kiaccuduxauus yrieBonoB (MOHO-, TU- H
nonucaxapuabl). MoHocaxapupl: TIIOKO3a, (PyKTO3a, ramsakroza, pudo3a, Ae30Kchpubdosa.
®usnueckue CBOWCTBA M HaxoxJeHue B npupone. PortocuHTe3. XHMMHYECKHE CBOWMCTBA
IJIFOKO3Bl: PEAKLUU C yYaCTHEM CIIUPTOBBIX U aJIbJIETUIHOM IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE
Opoxxenue. [lpumeHeHHe TDIIOKO3bI, €€ 3HAYEHHWE B JKU3HEIEATENBHOCTU OpraHu3Ma.
Jucaxapunpl: caxapo3a, Majbro3a M JIakTo3a. BoccraHaBnuBaroniye U HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['uaponus qucaxapuaoB. Haxoxaenue B mpupose u npumenenue. [lonucaxapuapt:
Kpaxmajl, DIMKOreH u uemnono3a. CTpoeHHe MaKpOMOJIEKYN Kpaxmalla, DIHKOreHa |
1esuTroII03bl. PU3MYeCcKre CBOMCTBA KpaxMaa U LeJUI0I03bl. XMMUYECKHE CBOMCTBA KpaxMaJa:
TUAPOIN3, KaueCTBEHHAs peakUus ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJUIKOJIO3BI: THIPOIIN3,
nojyyeHue 3pupoB 1eIono3bl. [loHaTne 00 UCKYyCCTBEHHBIX BOJOKHaX (BHCKO3a, alleTaTHBIN
HIENK).

OKCIIEpUMEHTAJIbHBIE METOJbl U3YYEHUs] BEIECTB M WX MpEBpallleHuH: pacTBOPUMOCTh
Pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJCHCTBHE 3TAHOJIA C HATPUEM, OKUCIIEHUE dTUIIOBOTO CIIUPTA
B aJlbJIETH/l Ha PACKaJEHHOM MEIHOW IPOBOJIOKE, OKUCIEHHE STHIIOBOTO CHUPTA AUXPOMATOM
Kajus (BO3MOXHO MCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), KAUECTBEHHBIE PEAKLIMU HA aJbAeTUABI (C
ruapokcuiom auammuHcepeOpa(l) u  rumpokcumom  wmenu(ll)), peakums rmmMuepuHa C
runpokcuaom meau(Il), xumudeckue cBOMCTBAa pacTBOpa YKCYCHOW KHCIIOTHI, B3aMMOJEHCTBHE
pactBopa Ttok03bl ¢ runpokcuaoM menu(Il), BzammozaeiicTBue Kpaxmalia C HMOIIOM, PEIICHHE
HKCIIEPUMEHTANIBHBIX 337a4 1o TeMaM «CrupTthl U (eHonb», «KapooHoBbIe KUCTOTHI. CIOXHBIE
3(hupsbI».

A3oTconep:xamye OpraHnyecKne coeIMHeHusl.

AMUHBI — OpraHuyeckue Mpous3BogHble amMmuaka. Kiaccupukanus amMHHOB:
anudaTuyecKue U apoMaTU4ecKHe; MepBUYHbIC, BTOPUYHbIC U TpeTUuHble. CTpOeHHE MOJEKYI,
obmas ¢dopmyrna, U3oMepus, HOMECHKJIATypa W (DU3NYECKHE CBOMCTBA. XMUMHUYECKOE CBOWCTBA
anudaTUYeCKuX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKUIMPOBAHUE, B3aUMOJEHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTON KUCIOTONU. CONM aJIKUIIaMMOHMS.

AHWIVH — IPEICTaBUTENIb AMUHOB apoMaTHieckoro psjaa. Ctpoenue anunuHa. Bzaumuoe
BJIMSIHME TPYII aTOMOB B MojieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHWIJIMHA.
KauectBenHble peakuuu Ha aHwIMH. CrocoObl MOMy4YeHHS M TPUMEHEHHE aTu(aTHdecKux
amuHOB. [lonyuenue aHuIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. Homenknarypa wu  wusoMepus. OTnaenbHble INPEACTAaBUTENH  O-




aMHUHOKHUCIIOT: IJIMLHH, anaHuH. Du3nueckre CBOMCTBA AMUHOKHUCIOT. XMMHUUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHBIX OPraHWYeCKUX COCAUHEHHH, peaklus IOJIMKOHACHCAIUH,
o0pa3oBaHMe MENTUIHON CBs3U. buonmornueckoe 3HaueHHe aMHUHOKHUCIOT. CHHTE3 M THUIPOIHU3
MENTHIOB.

benku kax npuponueie nonumepsl. [lepBuuHas, BTOpUYHAsT U TPETHYHAS CTPYKTypa
OenkoB. XMMHUYECKHE CBOWMCTBA OEJKOB: THAPOIU3, JIEHATypalus, KaueCTBEHHbIE PEaKIUu Ha
Oeku.

OKCIIepUMEHTANIbHBIE METO/bl WM3YYEHHUs BENIECTB M WX NPEBPAIICHU: PAcTBOPEHUE
0enKoB B BOjE, JeHATypanus OENKOB MpU HAarpeBaHMHU, LBETHBIE PEaKIWU Ha OENKH, peuieHue
SKCIIEPUMEHTANBHBIX 3a7lad M0 TeMaM «A30TCOJAEpKaIlUe OpPraHUYECKUE COCAUHEHUS» U
«Pacro3HaBaHue OpraHM4eCKUX COETUHEHUI.

BbicokomoJieky/isipHble cOeTUHEHHUSI.

OCHOBHBIE TIOHSTUSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb MOJMMEpHU3alluu, CpelnHss MoJeKynspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJICKYIISIPHBIX COCTUHEHUN — TTOJIMMEPHU3AIIHs U MOJTUKOHICHCAIIHSL.

[Tonmumepubie Marepuabl. [Tnactmaccer (monuaTUTIEH, MOJUIPOIHIICH,
MOJINBUHWIIXJIOPUI, MOJINCTUPOIL, MOJTMMETHUIIMETaKPHUIIAT, MOJIMKapOOHATHI,
nonudTUIEeHTepedTanar). Y Tunusanus u nepepadoTka riacTuka.

DnacToMephl: HATypalbHBIA  KaydyyK, CHHTETHYECKHE Kayuyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHbIe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCaH).

[Tomumepsr  cnenuanbHOTO HazHaueHUs (TeIOH, KeBiap, AIIEKTPOIPOBOISIINE
MOJTUMEPHI, OMOpasaraeMole MOJIUMEpPHI).

OKCHEpPUMEHTAIbHBIE METO/bl U3YUCHUS BEIIECTB U WX MPEBPAIICHHUN: O3HAKOMIICHUE C
oOpa3lilaMd  TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMACC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue Mm1acTMacc U BOJIOKOHY.

Pacuérnblie 3a1auu.

Haxoxnenune MonekynsaspHOit (GOpMyYIIbl OpraHUYECKOTO COSTUHEHHS TI0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHHUE MOIEKYISIPHON (OpPMYIBI OpPraHUYEeCKOro
COeMMHEeHUsT 1o Macce (00bEMy) TPOAYKTOB CropaHMsi, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MIPOAYKTOB PEAKIMU U/UITU UCXOTHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOU (POPMYIIBI
OpraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHWX CBOWCTB WJIM CIOCOOOB TMONTYYEHUS,
OnpeeleHUE JOIU BbIX0Ja MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeIMEeTHBIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBsA3eH MpH M3ydeHUH opraHudeckoit xumuu B 10 kimacce
OCYILECTBIIACTCSI Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK W
MOHSITUIA, TPUHATHIX B OTJENBHBIX MPEIMETaX eCTeCTBEHHO-HAYYHOTO IIUKJIA.

OOmume ecTeCTBeHHO-HAYYHBIC TOHATUS: SBICHHE, HAyYHBIH (DaKT, THUIIOTE3a, TEOPHUs,
3aKOH, aHaIM3, CUHTE3, KIacCHU(UKaIus, HAOMIONCHHEe, W3MEpPEHHE, JKCIIEPUMEHT, MOJIEib,
MOJIETTUPOBAHHUE.

®duznka: marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKU
YpOBEHb, BEIIECTBO, TEJIO, O0BbEM, arperarHoe COCTOSIHHE BellecTBa, (hU3MUYECKHE BEJIMYHUHBI,
€AVHULBI U3MEPEHUS], CKOPOCTh, SHEPTHsl, Macca.

buonorus: xneTka, opraHusM, dKocucTeMa, onocdepa, MeTabOoIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TeTepoTpOHBIA THII TUTaHUSA, OpokeHHe, (OTOCHHTE3, IbIXaHHE, OCNKH,
YIJIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (JEPMEHTHI.

I'eorpacdus: mone3Hbie UCKOMIAEMbIE, TOTUTHBO.

TexHOmOTHS: MUIIEBBIE MPOTYKThI, OCHOBBI PAITHOHAIIBHOTO MMUTAHUSI, MOIOIIIUE CPE/ICTBA,
MaTepHualibl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.




11 KJIACC

Teoperuyeckue 0CHOBbI XMMHH.

Atom. CocraB aTOMHBIX siiep. XuMudeckuil anemeHT. M3otomnbl. CTpoeHHe 3IeKTPOHHBIX
000JI04E€K aTOMOB, KBAaHTOBbIE 4YHCIA. DHEPreTUYecKHe YpPOBHM U MOAYPOBHH. ATOMHBIE
opoutamu. Knaccudukaiys XUMHUUECKUX 3JIEMEHTOB (s-, P-, d-, f-amementsl). Pacnipenenenue
JIEKTPOHOB II0 AaTOMHBIM OpOUTAIAM. OJIEKTPOHHbIE KOH(UIYpallud aTOMOB 3JIEMEHTOB
[IEPBOrO—YETBEPTOTO NEPUOI0OB B OCHOBHOM M BO30YKIEHHOM COCTOSHUHU, 3JIEKTPOHHBIE
KOH(UTypauy HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepuonnueckuin 3axkoH u llepuoandeckas cucremMa XHMHUYECKUX dieMeHToB J[.M.
MenneneeBa. CBsA3b nepUOIMYECKOro 3akoHa U Ilepuonuueckod CHCTEMBI XHMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TeOopued CTPOCHHSI aTrOMOB. 3aKOHOMEPHOCTHU HW3MEHEHUs CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX M CIOKHBIX BELIECTB MO Ipynnam Hu
nepuosaM. 3HaueHue nepuonndeckoro 3akona /I.M1. Menneneesa.

XnuMuyeckasi CBsI3b. Buabl XMMHUYECKOM CBSI3U: KOBAJCHTHAs, MOHHAs, METaJUIMYECKas.
MexaHnu3Mbl 00pa30BaHusl KOBAJIGHTHOW CBA3M: OOMEHHBIN U JJOHOPHO-AKIENITOPHBIN. DHEprus U
JuiMHa cBsA3U. [lossApHOCTH, HANPaBIEHHOCTH M HACBILIAEMOCTb KOBAJIEHTHOW cBA3U. KparHble
cBA3U. BonopoaHas cBsA3b. MEXMONIEKYIIPHBIE B3aUMOIECUCTBUS.

BanenTHOCTH M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOEHHEM (Ha IpHUMEpPE COEIUHEHUH AIIEMEHTOB BTOPOIO
Mepuosa).

[IpencraBnenne O KOMIUIEKCHBIX coenuHeHUsix. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCO0Opa3oBaTenb, JUTraHAbl. 3HAY€HUE KOMIUIEKCHbIX coeauHeHuil. Ilonarue o
KOOPJIMHAITMOHHON XUMUH.

BemecTtsa MONEKYISIPHOTO M HEMOJEKYISIPHOIO CTPOEHUsA. THIBI KpPUCTAIUIMUECKHUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[TonsiTne o nucnepcHbIX cuctemax. MictunHele pacTBopsl. IIpencraBinenne 0 KOITOUIHBIX
pactBopax. CrocoObl BbIpa)k€HUS KOHIIEHTPAlMM pPACTBOPOB: MaccoBas [0Jis BEILIECTBa B
pacTBOope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHble W HEHACBHILIEHHBIE  PAacTBOPSI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. TpUBHAJIbHBIE HA3BaHUS
OTJENIbHBIX MPE/ICTaBUTENIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukanus XuMuueckux peakiuii B HEOpraHu4eckoil 1 OpraHMyecKoit XUMUH. 3aKOH
COXPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAaHEHUS W TPEBPALLEHUS SHEPTUU MPH XUMHUYECKUX
peakuusx. TeroBbie 3G GEKTh XUMUYECKUX peakiuil. TepMOXUMHUECKUEe YpaBHEHUS.

CKOpoCTh XMMHUYECKON peaklMM, €€ 3aBUCUMOCTb OT pa3iHuHbIX (akTopoB. [oMoreHHbIE
Y TeTEpOreHHble peakunu. Karanus n karains3aropsl.

O6parumble ©  HeoOpaTMMble peakIuu. XuUMHuYeckoe paBHoBecwe. KoHcraHTa
XUMHYECKOTO0 paBHOBecus. DakTOphl, BIUAIOLUIME HA IOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TEeMIepaTypa, JaBJIeHUE W KOHIIEHTPAllMU BELIECTB, ydyacTByroluX B peakuuu. [Ipunmun Jle
[Tarensbe.

Onekrponutuyueckas gucconuarnus. CuibHbIE H  clla0ble  MEeKTpoNHuThl. CTeneHb
mucconuanuu. Cpena BOAHBIX pacTBOPOB: KUCJIOTHAs, HEWTpasbHas, LienoyHas. BogopomHsiii
nokasarens (pH) pactBopa. ['maponus cosneit. Peakiiun nonHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHbIE peakiuu. CreneHb okucieHus. OKUCINUTENb U
BOCCTaHOBUTENb. [Ipoliecchl OKHMCIEHHS M BOCCTAaHOBIEHUS. BakHelline OKUCIUTENH U
BOCCTAHOBHTEIHU. MeTo 3IeKTPOHHOT0 OanaHca. DIeKTPOIU3 PAaCTBOPOB U PACIIaBOB BELIECTB.

OKCIepUMEHTAIbHbIE METOAbl HM3Y4YeHHs] BEUIECTB M HUX IMPEBpALICHUH: pa3ioKeHue
IEpOKCUJa BOAOPOAA B IPHUCYTCTBHM Karajau3aropa, MOJEINM KPUCTANIMYECKUX PEMIETOK,
NPOBEJCHUE peakui HOHHOrO OOMEHa, OIpeleleHne Cpeabl pacTBOPOB C IOMOIIBIO
UH/IMKAaTOPOB, U3yYCHHUE BIUSHHS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW peakiuu U
MOJIOKEHHE XUMUYECKOTO PaBHOBECHSI.



Heopranuveckasi xumusi.

[Tonoxxenne HemeraiioB B Ilepmonnueckoil cucteme XuUMHUYeCKHX sieMeHToB JI.U.
MenpeneeBa M OCOOEHHOCTHM CTPOEHUS HX aroMoB. DU3MYECKHE CBOMCTBA HEMETAJIIOB.
AmnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUcIopoaa, cepsl, hochopa u yriepona).

Bonopon. [onyyenue, ¢pusnueckne U XMMHUYECKHE CBOWCTBA: PEaKIUH C METAUIAMU U
HEMeTaJlJJaMH, BOCCTaHOBUTEINbHbIE CBOIMCTBA. [ mapupl. TOMIUBHBIE 3I€MEHTHI.

l'anorensl. Haxoxnenue B mpupone, CrocoObl MONydeHHs, (GU3MUECKue ¥ XUMHUYECKHE
cBoiicTBa. ['ajmoreHoBomoponbl. BakHelme KUCIOPOACOIEPKALINE COSAMHEHHS TaJOreHOB.
JlaGoparopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOIYy4Y€HHUs rajioreHoB. [IpuMeHeHne rajioreHoB u
UX COEOUHEHUN.

Kucnopon, o3on. JlaGoparopHble W TPOMBIIUICHHBIE CHOCOOBI MOMyYEHHS] KHCIOPOAA.
Ousnyeckue W XUMHUYECKHE CBOMCTBA M TNpUMEHEHHE Kuciopoga U 030Ha. OKcHABI U
HEPOKCUJIBI.

Cepa. Haxoxnenue B mpHpone, CHOCOObI MOMy4YeHHs, (PU3NYECKHE U XHUMUYECKHE
cBoiictBa. CepoBonopon, cynbduasl. Oxkcun cepsi(IV), oxcun cepoi(VI). Cepuucras u cepHas
KUCTOTHI M uX comu. OcoOEHHOCTH CBOWCTB cepHOM KucioThl. [Ilpumenenue cepsl u eé
COCIMHEHU.

A3otr. HaxoxzaeHue B mpupoae, CIOCOObI MONXy4eHHs, (PU3UYECKUE U XUMUYECKHE
cBoiicTBa. AMMHUaK, HUTpUAbL. Okcuabl azoTa. A30TUCTas M a30THas KUCIOTBl M HMX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL IIpuMeHeHue a3oTra M €ro CoeAUMHEHHH. A30THbBIE
ynoOpeHus.

®ocdop. Haxoxnaenue B mpupopae, CrocoObl MONy4YeHUS, (PU3MUECKHE M XUMUYECKHE
cBoiictBa. @Dochunst u dochun. Oxcuasl docdopa, dochopHas kuciora u €€ COJH.
[Tpumenenue pocdopa u ero coeaunenuil. PochopHeie ynodpeHus.

VYriepon, HaxoXIeHHE B TMpupoae. AJUIOTpOnHbIe Moaudukanuu. @Ou3uveckue u
XMMHUYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB, 00pa3zoBaHHBIX yrieponoM. Oxcupn yrinepona(ll),
okcun yraepona(IV), yronpHas kucnora u €€ coiu. AKTUBUPOBaHHBIA Yroyb, afcopOLus.
Oynepensl, rpadeH, yriepoaHble HaHOTPYOKHU. [IpuMeHeHne npocThIX BEIIECTB, 00pa30BAHHBIX
YIJIEPOZIOM, U €T0 COCUHEHNN.

Kpemuuii. Haxoxnenue B mpupoze, crocoObl ModydeHus, (pu3nyeckue U XUMHUUYECKHUE
cBoiictBa. Okcup kpemuusi(IV), kpeMHueBas KMCII0Ta, CUIMKAThl. [I[puMeHeHne KpeMHUsI U €ro
coenuHeHuil. CTEKII0, €ro NOJy4eHHUe, BUJIbI CTEKJIA.

[Tonoxxenne metamioB B [leprogndeckoii cucTeMe XUMHUYECKUX AIEeMEHTOB. OCOOCHHOCTH
CTPOEHHUS HIEKTPOHHBIX 000I0ueK aToMoB MeTaioB. O0mue Gpu3nueckue CBOMCTBa METAJLIOB.
[TpumeHeHne MeTanoB B ObITY M TexHUKe. CIIaBbl METAJUIOB.

ONEeKTpOXMMUYECKUM psii  HampspkeHud MetauioB. OOmue crnocoObl  MOTy4eHUs
METAJJIOB: THUAPOMETAIITYPIHUsl, IUPOMETAILTYpIus, deKTpoMeTatyprus. [lonstie o koppo3uu
MeTajuioB. CrocoObl 3aLIUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MeramioB [A-rpynmnsl [lepuoanyeckoil cUCTEMBI XMMHUYECKHX
sneMeHToB. Harpuil u kanuii: nmomyuyenue, pu3ndecKkue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COSAMHEHUH.

Obmas xapakrepuctuka metamioB IIA-rpynnsl [leproguueckoil cUCTEMbl XHUMHUYECKHX
2JIeMEHTOB. Maruuii U KajablUi: MOTyYeHue, GU3HIECKUEe U XMMUIECKUE CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U UX coeAMHEHUN. JKECTKOCTH BOABI U CIIOCOOHI €€ yCTpaHeHUSI.

AnOMUHUI: TOoTy4YeHHe, PU3NYEeCKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOro
BEIleCTBA M €ro coeAuHEeHuH. AMQOTepHBIE CBONCTBA OKCHIA U THUIAPOKCHIA AaTIOMHUHMS,
TUIPOKCOKOMITIIEKCHI aTFOMUHHSL.

OOmast xapakTepucTuka MeTauioB nobounsix noarpynn (b-rpynm) Ilepuomgmueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckne U XMMUYECKUE CBOMCTBA XpOMa U €ro coeaquHeHUil. OKCUIbl U THUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHCIHUTEIbHbIE CBOWUCTBA.
[TonyueHnue 1 npuMEHEHNE XpoMa.



dusnueckue M XMMHYECKHME CBOWCTBA MapraHiia M €ro COeJuHeHuH. Baxnenmwue
coenuaenust mapranna(ll), mapranua(IV), mapranma(VI) u mapranna(VII). [lepmanranat kamms,
€ro OKHMCIIUTENIbHBIE CBOMCTBA.

®u3nuecKre 1 XMMAYECKUE CBOMCTBA XKele3a U ero coeauHeHn. OKCUAbl, THAPOKCUIBI U
conu xene3a(ll) u sxeneza(lll). [Tonyuenue u npuMeHeHHUE Kele3a U €ro CIIJIaBOB.

®du3nuecKkrue U XUMHYECKHE CBOKMCTBA MeIH U €€ coeqnHeHul. [lonyuenne u npumMeHeHue
MEIU U €€ COCUHEHNN.

[Muuk: nony4yenue, pu3ndecKue U XUMUUYECKHUEe cBOWcTBAa. AM(DOTEpHbIE CBOMCTBA OKCHIA
Y TUJIPOKCHUA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne HMHKa U €ero COeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMS BEIIECTB W MX MPEBPALICHUN: HN3yYCHHUE
00pa3loB HEMETaJUIOB, TOpeHHe cephl, (ocdopa, kene3a, MarHusg B KUCIOPOIE, H3Y4YECHHUE
KOJUIEKIIMM «MeTambl M CIUIaBbl», B3aMMOJECHCTBHUE IIEJIOYHBIX U IIEI0YHO3EMEIbHBIX
METAJJIOB C BOJOW (BO3MOYKHO MCIIOJIb30BAHUE BUJEOMATEpUANIOB), B3aWMOJICHCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCJIOT U IIEJI04Yel, KaUeCTBEHHBIE PEaKIIMM HA HEOPTraHUYECKHE aHUOHBI,
KaTHOH BOAOPOAA M KaTHOHbI METAJJIOB, B3aUMOJIEHCTBUE TMAPOKCHIOB aJIOMUHUS U LIMHKA C
pacTBOpaMM KHCIJIOT U LIEJNOYEH, pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «l ajJoreHbi»,
«Cepa u e€ coequHEHUN, «A30T U HoCPOp U UX COCTUHEHUD», «MeTauTbl INIAaBHBIX MOATPYII,
«MeTtanibl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumun B o0ecrieueHUN YCTOMYUBOTO pa3BUTUA uyesoBedecTBa. [loHATHE O HayuHBIX
METO/aX MO3HAHUS U METOA0JIOTMH HAyYHOTO HccienoBaHusl. HayuyHble MpUHIMITBI OpraHu3alun
XUMHYECKOT0 MPOU3BOACTBA. [IpombllieHHbIE CIOCOOBI MOTYYSHHs Ba)KHEHIINUX BEUIECTB (Ha
npuMepe IMPOU3BOACTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHoja). [IpoMbluieHHbIE CIIOCOObI
MOJly4YEHUS] METaJUIOB M CIUIABOB. XMMMUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl U €ro
nocyieACTBHs. Posib XuMuH B 00€CIICYCHIH YHEPTETHIECKON 0€30IacHOCTH.

XuMus u 370poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuna ucnonb3oBaHMA
JIEKapCTBEHHBIX IMpenaparoB. Poib XUMUHU B pa3BUTHH MEIULIMHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIe 100aBKU. Ponb XxuMun B obecrnieueHuu
MUIIEBON 0€30MaCHOCTH.

Kocmernueckue u mnapgromepnsle cpeactBa. beitoBas xumus. I[IpaBuna Ge3omacHoOro
MCIIOJIb30BaHUS MpenapaToB ObBITOBOM XMMHH B IIOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTENILCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepuabl (LIEMEHT, OETOH).

XUMHS B CEIbCKOM X03siiicTBe. OpraHndyeckrue 1 MUHEpaIbHbIE yI0OpEHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepamMuka. Marepuaisl
JUIst 3EeKTpoHUKU. HaHnoTexHomorum.

Pacuérnble 3agaun.

Pacuérpr: mMacchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OIHOTO U3 YYaCTBYIOUIMX B pEakIMH BEIIECTB, Macchl (00bEMa, KoIMYecTBa
BEIIECTBAa) MPOAYKTOB pEaKLMU, €CIM OJHO M3 BELIECTB HMMEET IpHUMecH, Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJAYKTa PEaKIMM, €CIU OJHO U3 BELIECTB JaHO B BHUJE pacTBOpa C
OnpeAeEHHON MacCOBOM JI0JI€H PacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOM
KOHIIEHTpallMM BELIECTBA B PacTBOPE, JOJIM BbIXOJA MNPOAYKTa PEAKIMH OT TEOPETUYECKH
BO3MO>KHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zanus MexXnpeaAMETHBIX CBA3€H MpU M3Yy4eHHH OOIIel M HEOpPraHM4eCKON XHMHUU B
11 kacce ocyIIecTBIIETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK U MOHSTHHA, IPUHATHIX B OTJEJIbHBIX IIPEIMETaX €CTeCTBEHHO-HAYYHOTO UK.

OOue ecTecTBeHHO-HAyyHbIE TOHATHA: SBICHUE, HAay4dHbIH (DakT, TUIOTe3a, Teopus,
3aKOH, AaHaliM3, CHUHTe3, KilaccuuKauus, NEepUOIUYHOCTh, HAONIOIEHUE, HW3MEpEeHHeE,
HKCIEPUMEHT, MOZIEIIb, MOZEINPOBAHNUE.

O®uznka: marepusi, MHUKPOMHpP, MaKpOMHp, aTOM, JJIEKTPOH, MNPOTOH, HEHUTPOH, HOH,
U30TOIbI, PAJAMOAKTHUBHOCTb, MOJIEKYNa, SHEPreTHYEeCKUH YpOBEHb, BELIECTBO, TENO, OOBEM,



arperatTHo¢ COCTOAHUC BCIICCTBA, HHG&HLHLIﬁ ras, (bI/I?)I/I‘-ICCKI/Ie BCIIMYMHBI, CIUHUIIbI
U3MEpEHNs, CKOPOCTb, SHEPTUs, Macca.

buonorus: xnerka, opraHusM, OSKocucTeMa, Ouocdepa, meraboiu3M, Makpo- U
MHKPOSJIEMEHTBI, OCIKH, >KUDBI, YIIEBOJbI, HYKJIECHHOBBIC KHCIOTHI, (DEpPMEHTHI, TOPMOHBI,
KPYT'OBOPOT BEUIECTB U TOTOK SHEPTHU B IKOCHCTEMAX.

['eorpadust: MUHEpaJIBl, TOPHBIE TIOPOBI, OJIE3HbBIE HCKOMIAeMbIe, TOIIIIMBO, PECYPCHI.

TexHomorusa: XuMHUUecKas MNPOMBIINIJICHHOCTh, MCTAJUIYPrus, CTPOHUTCIBHBIC MAaTCpHaJibl,
CEITbCKOXO3SIICTBEHHOE ~ MPOM3BOJICTBO, IMUINEBAass MPOMBIIUICHHOCTh, (apMarieBTHUECKast
MPOMBIIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX MpernapaTos., IPOU3BOJICTBO
KOHCTPYKIIHOHHBIX MaT€pHaOB, ICKTPOHHAs IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHUCTEMHO-AESTENLHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMS IpeaMera «XHMHS» Ha YpPOBHE CpelHero oOmero oOpa3oBaHus
BBIJICTICHBI CJIEAYIOIINE COCTABIAIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUNMCKOM TPpaXKIaHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPENEICHHUIO;
HaJIMYMe MOTHUBAaLMKU K  OOYyYEHHIO; TOTOBHOCTH M  CIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOACTBOBATLCSA IPHUHATBIMU B 06III€CTB€ npaBujIaMM H HOPMaMM IIOBCACHHA, HAJIUYIUC
MIPABOCO3HAHUS, IKOJIOTMYECKOM KYIBTYpPbI; CHOCOOHOCTh CTAaBUTh IEJIM U CTPOUTH KUIHECHHBIC
IIJIaHBbI.

JIndHOCTHBIE PE3yJAbTaThl OCBOSHUS MpeaMeTa «XUMHs» OTPakarT cHOPMUPOBAHHOCTH
OIbITA IO3HABATENILHON U MPAaKTUYECKON AEATEIbHOCTH O0yYaroIIUXCsl B IPOLECCE peann3alun
00pa3oBaTenbHON AESITETbHOCTH.

JIM4HOCTHBIEC PE3yIbTaThl OCBOCHHS MpeIMeTa « XUMHUS» OTPaKaoT cPOPMUPOBAHHOCTH
OTIBITA MO3HABATENILHON U MPAKTUYECKOU JAEITETbHOCTH O0YYArOIIUXCs B IPOIECCE peatn3alun
o0pa3oBarelbHON AESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro0 BOCIIMTAHUSA '

® OCO3HAHMS OOy4YaloUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U IIPAaBOIIOPIAKY;

® [IPEACTABJICHHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOIIECHHUH B
KOJIJIEKTHBE;

¢ TOTOBHOCTM K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTU TIpHU CO3JaHHUU y‘~I€6HI>IX
IMPOCKTOB, PCIICHHUU y‘Ie6HBIX 1 II03HABATCJIbHBIX 3aJa4, BBIIIOJIHECHUHN XHMHUYCCKHUX
AKCIIEPUMEHTOB;

e CIOCOOHOCTH IOHUMAaTh W INPpUHHUMATb MOTHBBI, HAMCPCHUSA, JIOTUKY W apryMCHTBI
JPYTUX TpY aHAJINU3€ Pa3INYHbIX BUJOB Y4€OHOU NeSTEIbHOCTH.

2) IaTpHOTHYECKOT0 BOCIIUTAHHUSA:

® [ICHHOCTHOI'0 OTHOIICHHA K HCTOPUUYCCKOMY W HAYUYHOMY HACJICIHIO OTEeYECTBEHHOMN
XUMUH;

® YBAKEHUS K MPOIECCY TBOPUYECTBA B OONACTH TEOPUU U MPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHHA TOro, 4YTO JAHHBIC HAYKH C€CTb PpPE3YIbTaTr IAJIUTCIIBHBIX Ha6J'IIO,HeHI/II\/’I,
KPONOTIMBBIX SKCIIEPUMEHTAJIbHBIX MIOUCKOB, TOCTOSHHOTO TPYJa YUEHBIX U MPAKTHKOB;

® HWHTCPECA W IO3HABATCIIBHBIX MOTHBOB B IIOJIYYCHHMU W IIOCIICAYIOIIECM aHAJIN3C
nH(GOpPMaIH O EPEOBBIX TOCTHKEHUSIX COBPEMEHHOI OTEUEeCTBEHHOM XUMHUH.

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

® HPaBCTBCHHOT'O CO3HAHUA, STHYCCKOT'O ITOBECACHU,

® CII0OCOOHOCTH OLCHUBATh CHUTyalluHl, CBA3AHHBIC C XUMHWYCCKHMU SABJICHUAMU, H
NPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYACh Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;



® TOTOBHOCTM OLICHMBATh CBOE IOBEICHUE U MOCTYNKU CBOMX TOBAPUILEH C MO3ULUHN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEICTBUNA MOCTYIKOB.

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

® [IOHMMaHUS IEHHOCTEH 370pOBOTO M 0E€30MacHOro 00pasza >KU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (hPM3UYECKOMY M TICUXHYECKOMY 3I0POBBIO;

e CcOONMIONICHNS MPaBUII O0E30MaCHOTO OOpAIEHHS ¢ BEIICCTBAMH B OBITY, TOBCEIHEBHOMN
JKU3HU, B TPYAOBOM AEATEIBHOCTH;

® [IOHMMaHHUS I[CHHOCTH NPAaBWJI HHAWBUIYaJbHOTO W KOJUIEKTUBHOTO O€30I11acHOTO
MOBEJICHUS B CUTYaIUSIX, YTPOKAIOIIMX 3/I0POBbIO U KU3HU JIOACH;

® OCO3HAHUS TIOCIIEACTBHIA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOIICHUS AJIKOTOJIS,
HapKOTHKOB, KypEHHS).

5) TpynoBoro BocnuTaHus:

® KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4eOHO-UCCIICOBATEIIbCKON JESITeTbHOCTH,

0011IeCTBEHHO IMOJIE3HOM, TBOPUECKON U JPYTHX BUAAX JACATEIHHOCTH;
® YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTHE B PEIICHUU NPAKTUYECKHUX 3a7a4 COLMAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

e UHTepeca K MPaKTUYEeCKOMY M3YUYeHHIO Mpodeccuii pa3nuyHoOro poja, B TOM YMCIe Ha
OCHOBE IIPUMEHEHMS ITPEAMETHBIX 3HAHUU 110 XUMUU;

® YBAKEHUS K TPYLY, JIOIAM TPYZA U pe3yibTaraM TPYAOBOM AEATEIbHOCTH;

® TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HHAMBUIYaJbHON TPACKTOPUU OOpa3oBaHMUI,
Oynymieit mpodeccuu U peain3aiiy COOCTBCHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPeOHOCTEH 001IecTRa.

6) 3K0/10rHYeCKOro BOCIUTAHUS:

® DKOJOTHYECKH IIeJIECOOOpa3HOr0  OTHOLIEHUS K TMPUPOAEe KaK  HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

® [OHMMaHUA  DIO0ATBHOTO  XapakTepa  HSKOJIOTHYECKUX  MpoOieM,  BIUSHUA
AKOHOMHUYECKHUX MPOILIECCOB HA COCTOSHUE TPUPOJHON U COMAIIBHOU CPEIbI;

® OCO3HAHHUS HEOOXOJUMOCTH UCHOJB30BAHUS JOCTHIKCHHM XHUMHH Ui pPEUICHHS
BOIIPOCOB PAlMOHAIIBHOTO TPUPOIONOIH30BAHUS;

® AKTHUBHOI'O HENIPUATHUS IEUCTBUN, IPUHOCAILIUX BPE OKPYKAIOIIEH IPUPOIHOU Cpele,
YMEHHsSI TIPOTHO3UPOBATH HEONArOMPHITHBIE HKOJOTHYECKHE MOCIEACTBHS MpeIpHHUMAEMbIX
JIEMCTBUN U NPEAOTBpALaTh UX;

® HAJIUYUSA PA3BUTOrO HKOJIOITMYECKOIO MBIIUICHUS, DKOJIOTMYECKON KYIbTYpBI, OIBITA
JEATEIIbHOCTA  DKOJOTMYECKOM  HAIPaBJICHHOCTH, YMEHUSA PYKOBOICTBOBAaTbCi WMHU B
MO3HaBaTEIbHON, KOMMYHUKATUBHOU M COITMAILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH UICOIOTUU XeMO(POOHH.

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

® MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKU U
OOIIEeCTBEHHON TIPAKTHUKH;

® [IOHMMaHUA CIEeUU(PUKA XUMUU KaK HayKH, OCO3HaHHs €€ poiau B (OPMUPOBAHUU
paIlMoOHAIBFHOTO HAYYHOTO MBIINIJICHUS, CO3MaHUH IEITOCTHOTO MPEACTaBICHUS 00 OKpYXKarouem
MHpE KaK O €IMHCTBE MPUPOABI M YEJIIOBEKa, B IO3HAHUHM IPUPOAHBIX 3aKOHOMEPHOCTEH H
perieHuu npodiieM COXpaHeHHUs IPUPOTHOTO PABHOBECHS;

o yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JUTsI COBPEMEHHOW IHUBHIIM3ALNU: B €€
T'YMaHHUCTHYECKOW HANpaBI€HHOCTH M BAaXHOH pOJM B CO3JaHUM HOBOW 0a3bl MarepuanbHOM
KYJIBTYPBI, B PEIICHUH TIOOATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
OHEPreTHYECKOW, THUIIEBOH U JKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEAHIIUHBI,
o0ecreueHnr yCIOBUN YCIICIIHOTO TPpyAda W AKOJOTUYECKH KOM(OPTHOU KM3HU KaXKIOTO WICHA
o01IecTBa;

® CCTECTBEHHOHAyYHOW TPAMOTHOCTH: IOHMMaHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIh3yEeMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS IS



aHaM3a U O0BSICHEHHSI SIBIICHUH OKPYXKAIOIIET0 MUpa

® TMPOUCXOIAIINX B HEM HM3MEHEHHH, YMEHHUsS JeliaTh 0OOCHOBaHHBIC 3aKIIOUCHHS Ha
OCHOBE HayYHBIX (DAKTOB M MMCIOIIUXCS JAHHBIX C [ETbI0 TIOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

® CIIOCOOHOCTH CaMOCTOSITENILHO HMCIIONb30BaTh XWMHUYECKHE 3HAHUS Ui PEIICHHS
po0JIeM B peabHBIX KU3HCHHBIX CUTYAIHSIX;

e HHTEpeca K NO3HAHUIO, HCCIIE0BATEIbCKOM NesITeTbHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHMUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHWA [0 XWUMHUU B COOTBETCTBHH C IKHU3HEHHBIMU
MOTPEOHOCTSAMH;

e uyHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuHbIX cdepax mnpodeccrnoHaIbHON
NeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MetanpeaMeTHbIe pe3ylbTaTbl OCBOCHHSI MPOrpaMMbl MO XMMHUU Ha YPOBHE CpPEIHETO
0011ero 00pa3oBaHUs BKIIOYAIOT:

e 3HaYMMble U1 (HOPMHUPOBAHUS MUPOBO33PEHUS O00yUaAIOMIUXCA MEXIUCIUIUTMHAPHbIE
(MexXmpeaMeTHbIe) OOIIeHAyYHbIE TOHATHS, OTPAKAIOIIUE I[EJIOCTHOCTh HAYYHOU KapTHHBI MUPa
U cnenu(uKy METOIOB TIO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaxX (MaTepus, BEIECTBO,
SHEPIrus, SBJIEHUE, MPOLECC, CUCTEeMa, HayuHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEpPHOCTH,
3aKOH, TEOPHs, UCCIEOBaHUE, HAOIIOCHNE, N3MEPEHUE, SKCIIEPUMEHT U JIpyTHE);

e yHHUBepcalbHble YyuyeOHbIe JeicTBUs  (IO3HaBaTelIbHbIE, KOMMYHHKATHUBHbIEC,
peryisiTuBHEIE), oOecrednBaiomme (OopMHpOBaHUE  (PYHKIMOHAIBHOW TPAaMOTHOCTH H
COLIMANILHOM KOMIIETEHIIUU O0Y4arOIINXCS;

® CIIOCOOHOCTh OOYYalOIIUXCSl HCIOJIb30BaTh OCBOCHHBIE MEKIUCHIUILTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YyHUBEpCAJbHbIC Y4eOHBIE IEHCTBHA B TO3HABATEIbHOH U
COLIMANILHOM MPaKTHUKE.

MertanpeaMeTHbIe pe3yibTaThl OTPAKAIOT OBJIAJCHWE YHHBEPCAIBHBIMUA YYEOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

IHo3naBaTeqbHBbIC YHUBEPCAJIbHBIE YUYeOHbIe AeiCTBUS

1) 6a3oBbIe JJoruYecKue AeHCTBUA:

® caMoCTOSTEeNbHO (OPMYITHPOBATh M AKTyaJIM3UPOBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® ONpenemsTh IEIN JCSITeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHM UX JOCTHXKEHUS,
COOTHOCHUTD PE3YABTATHI ACATEIHHOCTH C MOCTABICHHBIMU IESIMU;

® LCIOJNb30BaTh MPU OCBOCHHHU 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJIEHUS: BBLACIATH
XapakTepHble TMPU3HAKKM TOHATHUH M YCTAHABIMBATh WX B3aUMOCBS3b, MCIOJIb30BAThH
COOTBETCTBYIOIIME TTOHATHUS JIsl OOBSICHEHUS OT/IEBHBIX (DAKTOB U SBJICHUI;

e BHIOMpaTh OCHOBAaHUS M KPUTEPUH M KiIacCU(DPUKAIMKM BEMIECTB U XUMUYECKUX
peakuuii;

® yCTaHABJIWBATh MPUYUHHO-CIICICTBEHHBIC CBSA3U MEXIY N3YIaeMbIMH SIBJICHUSIMU;

® CTPOWTH JIOTHYECKHUE PACCYKIeHUs (MHIYKTUBHBIE, JCIYKTUBHBIC, 10 AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS] B PacCMaTpUBAEMbIX SBIEHUSX, (OPMYTUPOBATH
BBIBOJIBI M 3aKJTFOUCHHUS,

® [IPUMEHATh B TMPOIECCE I[IO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHUE
(3HAKOBBIE) MOJENH, MPeoOpPa30OBBIBATE MOJACIBHBIC MPEICTABICHUS — XUMHYECKUI 3HaK
(cumBOIT) AreMeHTa, XUMUYecKas GhopMysia, YpaBHEHUE XUMHYECKONW pEaKIuu — MPU PeUIeHUN
yueOHBIX T[IO3HABAaTeNbHBIX M NPAKTHUYECKHX 33134, MPUMEHSATh Ha3BaHHBIE MOJCIbHBIC
MIPEICTABIICHUS VISl BBISBIICHHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuui.



2) 6a3oBble MCCJIeI0BATEIbCKUE e CTBUS:

® BJIaJIETh OCHOBAMHU METO/IOB HAyYHOTO IMO3HAHUS BEIIECTB U XMMHUECKHX PEaKIHil;

e (QopMyaHpoBaTh LENM M 3aJa4d HCCIEIOBAHUS, HCIOJIb30BaTh IIOCTABJICHHBIC H
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst pOpMHUPOBaHMSI TUTIOTE3bI IO MTPOBEPKE MPABUILHOCTU BHICKA3bIBAEMbIX CY)KICHUIA;

® BJIAJIETh HAaBBIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U INPOBEIEHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOAATh 32 XOAOM MpOIecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yasrar, (opmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTU PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHOMN
pabore;

e npuoOpeTaTh ONBIT YYEHUUECKOM HCCIIEe0BaTENbCKOM M IMPOEKTHOH JEATENbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJIOB PELICHUS
MPAKTHYECKUX 3a]1a4, IPUMEHEHHUIO PAa3JIMYHBIX METOJIOB ITO3HAHUS.

3) paGora c nHopmanuei:

® OpUEHTHPOBATbCSI B PA3IUYHBIX HCTOYHMKAX HHPOpMALUK (HAYYHO-TIOMYJSIpHAsS
JUTEpaTypa XUMHYECKOIO COJEp)KaHus, CHpaBOYHbIE TocoOus, pecypchl VHTepHera),
aHAIM3UPOBaTh MHGOPMAIMIO pA3IUYHBIX BUAOB M (OpPM MPEACTABICHUS, KPUTHUYECKHU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;

e (opMyIHpOBaTh 3alpOChl U MPUMEHATh Pa3jIMUHbIE METOJbI MpPU MOUCKE U O0TOOpe
uH(pOopMaIi, HEOOXOIUMOM ISl BHIITOJHEHUS Y4eOHBIX 3a]1a4 ONpeeIEHHOIO TUIIA;

e 1npuoOpeTaTh OMBIT UCHOIb30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIH
Y Pa3JINYHBIX IOUCKOBBIX CUCTEM;

® CaMOCTOSTENbHO BBIOMpPATh ONTHUMAIBbHYIO (GOpMYy NpEACTaBICHUS HWHGOPMAIUU
(cxembl, rpauKu, IUarpaMMBbl, TAOIUIbL, PUCYHKHU U IPYTHE);

® UCHOJb30BaTh HAYYHBIM SI3bIK B KayeCTBE CpPEICTBA NpH paboTe € XUMHUYECKOMH
uHpOpPMAIUE: TPUMEHATh MEXIIPEIMETHbIC ((pHU3MUEecCKne M MaTreMaTU4YeCKUe) 3HAKU W
CHUMBOJIBI, (hOpMYyIIbl, aO0peBUATYpPbI, HOMEHKIIATYPY;

® JCIOJb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAIVISIAHOCTH.

KoMMyHuUKaTHBHBIC YHHBepCcaabHbIe y4eOHbIe JeHCTBHA:

e 3a7aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl B XOJe€ Juajiora W/Wiu
JTUCKYCCHUH, BBICKAa3bIBaTh MJIeH, (QOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS ITPETIOKEHHON 3a1a4H;

e BpICTyNarh C TMpEe3CeHTalued  pe3yJabTaToB  I103HABATENIbHOM  JESATENbHOCTH,
MOJyYEHHBIX CAMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIIPU  BBINOJIHEHUU
XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKON padoThl MO HMCCIEIOBAHUIO CBOMCTB H3y4aeMbIX
BEIIECTB, pealu3aluu Y4eOHOro MpoeKTa, U (OpPMyIUpOBaTh BBIBOABI IO pe3ylbTaram
NpOBEIEHHBIX HCCIENIOBAaHUN MYTEM COIVIACOBaHMS MO3MLMNA B XOA€ OOCYXICHHMS M OOMEeHa
MHEHHSMHU.

PeryasiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIE 1eHCTBUSA:

® CaMOCTOATENIBHO  IUIAHUPOBAaTh M OCYIUECTBJIATH  CBOIO  IIO3HABATEIBHYIO
JeSITebHOCTh, ONpeAessisi e€ LeNu W 3aJadd, KOHTPOJMPOBaTb U MO Mepe HEeoOXOIUMOCTH
KOPPEKTHpPOBAaTh IMpe/jiaraéMblii  ajiropuT™M JEWCTBUH TIPU  BBIIOJHEHUM Y4E€OHBIX U
UCCIIEIOBATENIbCKUX 3aJ1a4, BBIOMpaTh HanOosnee 3(hHeKTUBHBINA CrIOCOO MX pEeIHIeHUs ¢ y4€ToM
MOJIY4E€HHS] HOBBIX 3HAHHMM O BEHIECTBAX U XMMHYECKUX PEAKIUAX;

® OCYILECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.



INPEAMETHBIE PE3VYJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMHH Ha yIIIyOJEHHOM yYpOBHE Ha
YPOBHE CpelHero oouero oOpa3oBaHUs BKIIOYAIOT cnenuduueckue A ydyeOHOro npeamera
«XUMHUs» HaydHbIE 3HAHMS, YMEHUS U CIOCOObI ACHCTBMM IO OCBOEHHUIO, MHTEPIIPETALMM U
IpeoOpa30BaHUI0 3HAHUH, BUABI JIEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUSA U MPUMEHEHHUIO
3HAHUW B Pa3iIMYHbIX Y4E€OHBIX CHUTYyallUsX, a TAaKK€ B PEAJTbHBIX JKU3HEHHBIX CHUTYalMsX,
CBA3aHHBIX C XMMMEW. B mporpaMMe mo XMMHUUM NPEIMETHBIE PE3yJAbTaThl IPEICTABICHBI IO
rofiaM U3y4eHHs.

10 KUIACC

IIpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Opranudeckas XUMHUs» OTPa)karoT:

¢ CcpOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE€ W 3HAYEHUH OPraHUYECKOW XHMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJid B 00E€CIIeYeHUN YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
peuieHur MmpoOJieM HKOJIOTUYECKOM, SHEPreTUUECKOM M MUILEBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIUHbBI, CO3JaHUM HOBBIX MarepuajoB, HOBBIX MCTOYHUKOB HHEPIUU, B OOeCHeyeHUU
PALMOHATILHOTO MPHUPOJIONOIb30BaHUs, B (DOPMUPOBAHUM MHUPOBO33PEHHUS U OOLIEH KYIBTYpbl
YeJI0BEKa, a TAKXKe HKOJIOTHYECKH 000CHOBAaHHOTIO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene;

® BIAJCHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOPAs BKJIFOYAET: OCHOBOIIOJIATAOIINAE
HOHSTHUS — XUMUUYCCKHUIN 3JIEMEHT, aToM, AP0 M AIICKTPOHHAS 000JI0YKa aroma, s-, P-, 0-aToMHbIe
opOuTaI, OCHOBHOE U BO30YXXAEHHOE COCTOSHUS aToMa, TMOpHUAM3alMs aTOMHBIX OopOuTaseH,
WOH, MOJIEKYJNIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCIICHHS, XMUMHYECKas
CBSI3b, MOJIb, MOJIIDHAasT Macca, MOJISIPHBbIH OOBEM, YIIEpOAHBINA CKeneT, (QyHKIUOHAJIbHAs
rpyIna, paaukai, CTpyKTypHble (GopMyibl (pa3BEPHYThIE, COKpAIEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (reoMeTphuecKasi, ONTUYECKasi), U30MEPbI, TOMOJIOTUYECKUI
psi, TOMOJIOTH, YIVIEBOJOPOABI, KUCIOPOA- M a30TCOAEpIXKAIIME OPraHUYECKUE COCIUHEHHS,
MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(mepuonuueckuii 3akoH J[. M. MenneneeBa, TeopHsi CTpOEHHsI OpraHMYecKux BemiecTB A. M.
bytnepoBa, 3aKkOH COXpaHEHHs MACChI BEIIECTB, 3aKOH COXPAHEHHUsI U IIPEBPALICHUS YHEPTUH IIPU
XUMHUYECKUX PEeaKLUsX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN SI3bIK XUMHH, MUPOBO33pEHUECKUE
3HAHMS, JEXKAIIUEe B OCHOBE MOHMMAHUS NMPUYUHHOCTH U CUCTEMHOCTH XHMHMYECKHUX SIBICHHN;
MPEACTABICHUS O MEXaHU3Max XUMUYECKMX PEaKLUN, TEPMOAUHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsA, O B3aHMHOM BIIMSIHUM aTOMOB M I'PYIIIT aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3dexTsl, opuenTantsl I u Il pona); pakronornueckue cBeneHus
0 CBOIICTBax, cocTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX
BEIIECTB B OBITY M MNPAKTHUECKON JAEATENbHOCTH YeJOBEKa, OOIIMX HAy4HbIX HPUHIUIAX
XMMHUYECKOTO MPOU3BOJCTBA (Ha MPUMEpPEe MPOU3BOACTBA METAHOJA, IepepadOTKN HEPTH).

ChopMHpOBaHHOCT, ~ YMEHMH:  BBIABIATH  XapaKTEepHbIE  NPU3HAKU  MOHSITHUH,
YCTAHABIUBaTh MX B3aUMOCBA3b, MCIIOJIB30BATh COOTBETCTBYIOLIUE IMOHATHSA IPU OIUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAMHEHUI;

CdhopmMupoBaHHOCTH YMEHUIL:

® JCIOJb30BATh XUMHYECKYI0 CHMBOJIMKY JUIA COCTaBICHMS MOJCKYIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX M CKEJIETHBIX) (hOPMYIl OPTraHUYECKUX BEIECTB;

® COCTaBISITh YPAaBHEHMS XUMHUYECKMX PpEAKIUH M PACKPBIBATH HMX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIHUH IIOCPEACTBOM  COCTABJICHMS  JIEKTPOHHOIO
OanmaHca STHX peakIHid, peakuuid HOHHOro oOMeHa IyTEM COCTaBICHHMS MX TOJHBIX U
COKpAaIIEHHBIX HOHHBIX YPAaBHEHMIA;

® U3TOTAaBIMBATb MOJEIU MOJIEKY]l OpPraHMYECKHUX BELICCTB I WIUIIOCTPAlUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

e chOpMUPOBAHHOCTh yYMEHHH:  YCTaHABIMBATh  MPUHAIJICKHOCTb  U3YUEHHBIX
OpPraHMYECKHMX BEIIECTB II0 HX COCTaBy M CTPOEHHUIO K ONpEeAEIEHHOMY KiaccCy/Tpymie



COEIMHEHMH, 1aBaTh UM Ha3BaHUA N0 cuctemarndeckoil HoMmeHkiarype (IUPAC) u npuBonuth
TPUBMAJIbHBIC HA3BaHUS Ui OTAENbHBIX IPEJICTABUTENEH OPraHMYECKUX BEIIECTB (ITUJIEH,
alleTUJICH, TONYOJ, TIMLEPUH, dTHJICHIIIMKOIb, (EeHOl, (hopMallbJeTu, aneTanbIeru, aleToH,
MypaBbHHasl KUCJIOTA, YKCYCHAsl KUCJIOTa, CTCAPUHOBAs, OJEHMHOBAs, MaJbMUTHUHOBAs KUCIIOTHI,
[JIMLWH, aJaHWuH, Malbro3a, (PyKTO3a, AaHWIWH, JAWBUHWI, WU30IPEH, XJOPOIPEH, CTUPOI U
Apyrue);

¢ CcpOpPMUPOBAHHOCTh YMEHHS OIPENENATh BUJ XUMHUYECKOW CBSI3U B OPraHHMYECKUX
COEMHEHUAX (KOBAJIEHTHAs U MOHHAsSI CBAA3b, G- U T-CBSI3b, BOJLOPOJHAS CBA3b);

¢ CcpOpMHUPOBAHHOCTH YMEHUS IPUMEHSATH TOJIOKEHHS TEOPUU CTPOCHHSI OPraHMYECKUX
BemectB A. M. bytiepoBa st 0ObsCHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;

¢ CcpOpPMUPOBAHHOCTh YMEHHUH XapaKTepPH30BaThb COCTaB, CTPOCHUE, (U3UYECKHE H
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NPEICTAaBUTENIEH pa3IMYHBIX KJIACCOB OPraHMYECKHX
BEUICCTB: AJKaHOB, LMKJIOAJIKAaHOB, aJKEHOB, AaJKaJUEHOB, QJKHHOB, apOMaTHYECKHX
YIIIEBOAOPOIOB, CHUPTOB, allbJACTHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXKHBIX
3GUpOB, KUPOB, HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, M- U
MOJIMCAXapU/I0B), WJUIIOCTPUPOBAaTh T'€HETUYECKYI0 CBSI3b MEXJIYy HHUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLMH C UCIIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

¢ CcpOpMHUPOBAHHOCTh yMEHHUS MOATBEP)KIATh HA KOHKPETHBIX MPHUMEPax XapakTep
3aBUCHUMOCTU PEAaKIIMOHHOM CIOCOOHOCTH OPraHWYECKHUX COEIMHEHUM OT KpaTHOCTH M TUIa
KOBAJICHTHOM CBSI3U (G- M TT-CBSA3M), B3aMMHOT'O BIMSIHUS aTOMOB M I'PYIII aTOMOB B MOJIEKYJIax;

¢ CcPOpPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTb HCTOYHHKH YIJIEBOAOPOIHOTO CBHIPHS
(HedTb, MPUPOAHBIN Ta3, Yroyib), CHOCOOBI €ro IMepepadOTKU M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB NepepaboTKH;

¢ CcpOpPMHUPOBAHHOCTH BIAJCHHUSI CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOHAX
NO3HAHUS — HaONIONEHUM, W3MEPEHHM, MOJCIMPOBAHUU, 3SKCIIEPUMEHTE (pEajbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

e chOpPMUPOBAHHOCTb YMEHHSI MPUMEHSITh OCHOBHBIE OIEpallMM  MBICIUTEIbHON
JESTEIbHOCTH — aHajlu3 M CHHTE3, CpaBHEHHE, 0000IlIEeHHEe, CHCTeMaTH3aluio, BBISBICHUE
IIPUYMUHHO-CJIEICTBEHHBIX CBSI3€W — JUIsl U3YYEHUsI CBOMCTB BEILIECTB U XMMHUYECKHUX PEAKIIUL;

e chOpMUPOBAHHOCTh YMEHMH: BBISBIATH B3aUMOCBS3b XHMHUYECKMX 3HAHUM C
HOHATUSAMH M MPEJCTABICHUAMHU JPYTUX €CTECTBEHHO-HAyYHBIX MPEIMETOB i Oojee
OCO3HAHHOTO MMOHUMAaHMS CYITHOCTH MaTe€pUabHOTO €IMHCTBA MHUpPA, UCIIOJIb30BaTh CUCTEMHbIE
3HAHUS [0 OPraHUYECKOW XUMMHU JUIsl OOBSCHEHHS M NPOTHO3MPOBAHUS SIBICHUH, MMEIOLIUX
€CTECTBEHHO-HAY4YHYIO [IPUPOLLY;

¢ CcpOpPMUPOBAHHOCTh YMEHMUH: MPOBOAUTH PaAcU€Thl MO XUMHUYECKMM (opMmylIaM H
YPaBHEHHUSIM XUMHUECKHUX PEaKLUUH C UCMOJIb30BaHMEM (PU3MYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOLIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKJECHUIO XMMHYECKOH (OpMynbl BeliecTBa MO M3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKHUX AJIEMEHTOB, TPOAYKTAM CrOpaHus, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

¢ CcpOpPMUPOBAHHOCTh YMEHHH: MPOrHO3UPOBATh, AHAJIU3UPOBATH U OLEHHUBATH C
NO3ULMK  SKOJIOTMYECKOH 0€30MacHOCTH TOCIEACTBHS OBITOBOW M IPOM3BOACTBEHHOM
NeSTEIbHOCTH 4YEJIOBEKa, CBA3aHHON € INepepabOTKOM BEIECTB, HCIOJIb30BaTh IOJyYEHHBIE
3HAHUS IS IPUHATUS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYalUsX, CBA3aHHBIX C XUMUEH;

e chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh U IPOBOJIUTH
XUMHYECKUH OSKCHEpUMEHT (TOJIyueHHEe W M3Y4YEHHE CBOMCTB OpPraHMYECKHX BELIECTB,
Kaue€CTBEHHBIE pEaKLUUU YIIIEBOJOPOJOB pA3IMYHBIX KJIACCOB M  KHCIOPOICOAEPIKAIINX
OpraHMYECKHX  BEIIEeCTB, pEIIEHHE OKCIEPUMEHTANBHBIX 3aJad [0 Pacrno3HaBaHHUIO
OpPraHMYeCKHX BEIECTB) C COOMIOJIeHHEM NpaBui 0e30macHOro oOpalleHHsl ¢ BEIIeCTBaMHU U
nabopaTopHeIM  00OpyrnoBaHueM, (OPMYIUPOBAaTh IIEIb HWCCIAEAOBAHMS, TPEACTABIATh B
pa3nuYHON (popMe pe3ynbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;



CdhopmMupoBaHHOCTH YMEHUIL:

e CcoOmOAaTh MpaBUJia IKOJOTUYECKH I1€IIECO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOU
JESATEIIbBHOCTU B LIENSAX COXPAHEHHUS CBOETO 3[0pPOBbS, OKpYXaloIled MPUPOIHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHUS;

® 0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JCHCTBUS Ha )KMBBIE OPraHU3MbI ONPEICIEHHBIX
OpPraHUYeCKUX BEUIECTB, MOHUMAs cMbICi nokasaresns [TJIK;

® aHAIM3UPOBATh  11€JIeCOOOPA3HOCTh MPUMEHEHHsS] OpPraHMYECKUX  BEIIECTB B
MPOMBILIUIEHHOCTH U B OBITY C TOYKHU 3PEHHS COOTHOILIEHUS PUCK-TI0Ib3a;

e chOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LIEJICHANPABICHHBIN MOUCK XUMUYECKOM
uH(GOPMAIIMU B PA3UYHBIX WCTOYHHMKAX (HAaydyHas M y4eOHO-Hay4yHas JIMTeparypa, CpelncTBa
MaccoBoi wuH(popmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpOpMaIUIo, TiepepadaTsiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUH C TOCTABICHHOW Y4eOHOM
3a7auei.

11 KJIACC

[IpenMeTHble pe3ynpTaThl OCBOGHHSI Kypca «OOmIas W HeopraHUYecKas XHMH
OTpaXkaroT:

e chOpMUPOBAHHOCTh  MPEACTABICHHWI: O  MaTepuaJbHOM  €IWHCTBE  MHpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJIEHUI MPUPOJbI, O MECTE U 3HAYEHUU XMMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ poJii B 00ECICUeHHH yCTOWYHBOTO Pa3BUTHS, B PEHICHUU MPOOIEM
HKOJIOTUYECKOM, SHEPreTHUeCKOi U MUIEBOM 0€30MacHOCTH, B Pa3BUTHUH METUIIMHBI, CO3/IaHUU
HOBBIX MAare€pUaJiOB, HOBBIX HCTOYHHKOB SHEPrud, B O0ECHEYEHUH pPALUOHAIBHOTO
MIPUPOJIOTIONB30BAHUSA, B POPMHUPOBAHIHN MUPOBO33PEHUS U OOIIEH KYIBTYphI YEIOBEKa, a TAKKE
HKOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U TIPUPOTHON Cpee;

® BJAJCHUE CHUCTEMOM XHMMHUUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHUS — XUMUYECKUI JIEMEHT, aTOM, PO aToMa, U30TOIIbI, IEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-aroMHBIe OpOHMTAa M, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroMa, THOpPUAM3AIHs
aTOMHBIX OpOUWTanei, HOH, MOJEKYla, BAJICHTHOCTb, JIEKTPOOTPUILIATEILHOCTh, CTEIEHBb
OKHUCJICHHS, XUMHYEcKas CBf3b (KOBaJE€HTHAas, WOHHAs, METaJUIMUeCKas, BOAOPOAHAsA),
KpUCTAJUIMYECKasl PElI€TKa, XMMUYECKasl pPEeakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIEKTPOIUTHL,
ANIEKTPOJIUTHYECKAs  JAMCCOLMAIUS, CTENeHb JUCCOLMAIMU, BOJOPOIHBIM  IOKa3arelb,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, TEIJIOBOM dPPEKT XUMUYECKON PEaKIHH, CKOPOCTh XUMHUYECKOM
peakuuy, XWMUYECKOE€ paBHOBECHE; TEOPHUM U 3aKOHBI (TEOpHUS DBJIEKTPOIUTUYECKOU
quccouuanuy, nepuoauueckuii 3akon .M. MenneneeBa, 3akOH COXpaHEHMsI MaccChl BEILLECTB,
3aKOH COXpPAHEHMS WM IMPEBPALICHUS SHEPTUU MPHU XUMHUYECKHX DPEAKIUSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, Jie)kKalllie B OCHOBE MOHUMAHUS NMPUYMHHOCTH U CUCTEMHOCTHU
XUMUYECKUX SIBICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUM BELIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJMOJIEKYJSIDHOM YPOBHSIX; IMPEJICTaBICHUS O MEXaHHM3Max
XUMUYECKUX pEaKlHil, TEePMOJUHAMUYECKMX U KHUHETHYECKHUX 3aKOHOMEPHOCTIX UX
NPOTEKaHWs, O XHWMHYECKOM pAaBHOBECHHM, pacTBOpPaX M  JHUCIEPCHBIX  CHCTEMAax;
(akTOoNOrNYeCcKre CBEACHUS O CBOWCTBAaX, COCTaBe, MOJyUYeHUH M 0€30IacHOM HCIOJIb30BAHUU
BOXHEMIINX HEOPraHWYEeCKUX BEIIeCTB B OBITY M NPAKTHUECKOM [eATeNbHOCTH 4YeJIOBEKa,
OOIINX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO TIPOU3BOJICTBA;

e chOpMUPOBAHHOCTh YMEHHUH: BBISIBIATH XapaKTE€pHblE TMPU3HAKU  TOHATHUH,
yCTaHABIMBAaTh WX B3aUMOCBS3b, MCIIOJIB30BATH COOTBETCTBYIOIIME MOHATHS NpPU ONHUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPAICHUH;

e chOpMUPOBAHHOCTb YMEHHUS  HCIOJNb30BaTh  XHUMHUYECKYID  CHUMBOJUKY  JUIS
cocraBiieHuss (OpMya BEIIECTB M YPaBHEHMM XUMHUYECKHUX pEaKLUUH, CHUCTEMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS OT/ICIHHBIX BEIIECTB;

e chOpMUPOBAHHOCTH YMEHHUSI ONPEAENATh BaJEHTHOCTh U CTEMEHb OKHUCICHUS



XHMHYECKHX JJEMEHTOB B COCIMHEHHUSX, BHJ XHMHYECKOM CBsI3M (KOBaJCHTHAs, WOHHAas,
MeTaJUTMYeCKasi, BOIOPOAHAs ), TUI KPUCTANTMYECKON PEeIIETKH KOHKPETHOTO BEIICCTBA;

e CchOpPMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHUIA
XUMUYECKON CBS3M M TUNA KPUCTAUTMYECKOW PEMIETKH, OOMEHHBI M JOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

e c(hopMUPOBAaHHOCTh YMEHUH: KIaCCU(PUIIUPOBATh: HEOPTaHUYECKHUE BEIIECTBA MO UX
COCTaBy, XMMHYECKHE PEAKIIMU 1O PA3JTMYHBIM IMPHU3HAKaM (YHUCIYy M COCTaBYy pearupyromux
BEIICCTB, TEIUIOBOMY J(PQEKTy peakiuu, H3MEHECHUIO CTEIEeHEH OKUCICHHS 3JIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajau3aropa W JAPYTHUE); CaMOCTOATEIHLHO BBHIOMPATh OCHOBAHHS W
KPUTEPUU JJIs1 KIIACCU(PUKAIIUU U3yIaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHiA;

e c(opMUPOBAaHHOCTh YMEHHUS pPACKPBIBATh CMBICH Mepuoauyeckoro 3akona J[. .
MenaeneeBa ©  JEMOHCTPUPOBATH  €r0  CHUCTEMATH3UPYIOIIYIO, OOBACHHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

e c(hopMUPOBAHHOCTh YMEHHH: XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XMMHYECKHUX 3JIEMEHTOB INepBOro—ueTBéproro nepuoaoB Ilepuoandeckoit cucremsl JI.M.
MeneneeBa, UCHONIB3YS TOHATHUSL «IHEPTETHUYECKUE YPOBHHY, «IHEPTETHUYECKUE MOITYPOBHH,
«s-, p-, d-atomHBIE OpOWTANM», «OCHOBHOE W BO30YKIEHHOE HJHEPTETHUYCCKHE COCTOSHHS
aToMay»; OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHX D3JIEMEHTOB W HX
COEMHEHMH 110 nepuogaM U rpymnmnam [lepuoguueckon cucremsl /. 1. MenneneeBa, BaJleHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JIOUEK;

e chOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMUHBIX KJACCOB, MOATBEPKIATh CYIIECTBOBAHME TI€HETUYECKOM CBS3U
MEXy HEOPTraHMUECKUMU BEIIECTBAMH C TIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

e CchOPMUPOBAHHOCTH YMEHHUS pacKkpbIBaTh CYIIHOCTB: OKHUCIIMTEIILHO-
BOCCTAHOBUTENIBHBIX PEAKIMM TIOCPEICTBOM COCTaBJICHUS OJJIEKTPOHHOTO OajaHca »dTUX
peakuii; peakuii HOHHOTO 0OMeHa MyTEM COCTABJICHUS WX TMOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHUHW; peakui THAPOIM3a; pEakmui  KoMIuiekcooOpazoBaHusi (Ha  TIpUMEpe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUA);

® c(hopMUPOBAHHOCTh YMEHHUS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ yd4€TOM MX DHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep H3MEHEHUS CKOPOCTH
XUMHUYECKON peakIuu B 3aBUCUMOCTH OT Pa3NUYHBIX (PAaKTOPOB, a TAKIKE XapaKTep CMEIIECHUs
XUMHYECKOTO paBHOBECHS MO/ BIUSHUEM BHEIIHUX Bo3nencTBul (nmpuHiumn Jle [llarense);

e chOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaThb XMUMHUECKHE DPEaKIUH, JEKallue B
OCHOBE MPOMBIIIJIEHHOTO TMOJYYEHUsI CEPHOU KUCIOTHI, aMMHaKa, OOIHUEe HayYHbIE MPUHIIUIIBI
XUMHUYECKUX MPOU3BOJCTB; I1€1eCO00pPa3HOCTh MPUMEHEHUS HEOPraHUYEeCKUX BEIIECTB B
MIPOMBITINICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TIONH3A;

e chOpMUPOBAHHOCTh BIAJACHHUS CHUCTEMOW 3HAHWH O METOAAX HAYYHOTO MO3HAHUS
SBIICHUI TPUPOABI — HAOMIOEHUE, W3MEpPEeHHe, MOJCIMPOBAaHUE, DKCIEPUMEHT (peanbHbId U
MBICJICHHBIN), MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTh 3TH 3HAHUS TIPU
OKCIEPUMEHTAIHPHOM HCCIEIOBAaHUM BEUIECTB M Ui OOBSICHEHHS XHMHUYECKHUX SIBICHUH,
HMMEIOLIKUX MECTO B IPUPOE, MPAKTUUECKOUN AEATEILHOCTH YEJIOBEKAa U B MIOBCEIHEBHOM KU3HU,

e chOpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
NOHSATUSIMA U TPEACTABICHUSAMHU JPYTHX €CTECTBEHHO-HAYYHBIX NIPEIMETOB sl Oolee
OCO3HAHHOT'O TOHWMAaHUSI MaTEPUAIILHOTO €IMHCTBA MUPA;

e CchOpPMUPOBAHHOCTh YMEHHS TMPOBOAWTH PACUYETHI: C HCIOJIB30BAHUEM TOHSATUI
«MaccoBasi JI0Jisl BEIIECTBAa B PACTBOPE» U «MOJIIpHAs KOHIIEHTpPAIUs»; MAacChl BEUIECTBA WIIU
00béMa Ta3a MO U3BECTHOMY KOJMWYECTBY BENIECTBA, Macce WM OO0BEMY OIHOTO W3
YUaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3(PQeKTa peakiuu; 3HAYeHUs BOJOPOIHOTO
MOKa3aTessl pacTBOPOB KHUCIOT M IIEJTOYEH C HM3BECTHOM CTENEHbIO JAMCCOIMALMM; MACChI
(0OBEMa, KONMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJHO W3 MCXOTHBIX BEIISCTB JIAHO B
BHJIC PAaCTBOpa C ONPENeAEHHON MAaCCOBOM JT0JICH pacCTBOPEHHOTO BEIIECTBA WIIM TaHO B U30BITKE



(MMeeT mpUMecH); IO BBIXOAA MPOIYKTA PEAKIINU; OObEMHBIX OTHOILICHHH I'a30B;

e chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO IUIAHUPOBaTh W MPOBOJIUTH
XUMHYECKUI OKCIEpUMEHT (IIPOBEICHUE pEaKIHii HOHHOrO OOMEeHa, MOATBEPKICHUE
Ka4eCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEILECTB, ONPEICICHUE CPEIbl PACTBOPOB BEILIECTB C
MIOMOIIBI0 MHJIUKAaTOPOB, M3yYCHHE BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakiuu, pelleHue SKCIEePUMEHTAIbHBIX 3a1ad 1no teMaM «Metamwsl»y u «Hemeramnsny) ¢
coOmoieHueM mpaBui  0Oe30macHOro  oOpalieHusi C  BeHlecTBaMH H  JabopaTopHBIM
o0opynoBanueM, GOpMYyIHpPOBaTh IEJb HCCIENOBAHUS, IMPEACTABIATh B pa3iuuHOil Gdopme
Ppe3yJIbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

e chOopMUPOBAHHOCTH YMEHUI: COONIONATh MPaBUIIa MOJb30BaHUSI XMMHUECKOM MOCynoi
U 71a00paTOpHBIM 000PYIOBaHHEM, OOpaIIeHHS C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHHUIO J1a0OpaTOPHBIX XHMHUYECKHX OIIBITOB, SKOJOTHYECKH LIEJIECO00pa3HOro
noBe/leHUusT B OBITY M TPYAOBOM JESATENBHOCTH B IENSIX COXPAHEHHS CBOETrO 3710POBbS,
OKpPY)KAIOLIEW NPUPOJHOM Cpelbl U JOCTHKEHUS €€ YCTOMYMBOIO pPA3BUTHUSA, OCO3HABATh
ONAaCHOCTh TOKCHUYECKOIO JECMCTBUSI HA >KMBBIE OpPraHU3Mbl OIpPENEIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMas cMbIci rokazarens [1IK;
c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IeJIEHAPABICHHBIA TOUCK XUMUYECKON
uH(pOpMaIMH B pa3IMYHbIX HCTOYHHUKAX (HayyHas U yueOHO-Hay4yHas JIUTeparypa, CpeicTBa
MaccoBoi uHpopmanuu, IHTEpHET U Apyrue), KpUTHUECKH aHATU3UPOBATh XUMHUYECKYIO
uH(popMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C ITOCTABICHHOMN



10 kiaace

TEMATHYECKOE IINTAHUPOBAHHME

KonunyecTBo yacoB DJIeKTPOHHbIE
Ne |HaumeHoBaHMe pa3iesioB U TeM (uu¢posbie) JeATeJbHOCTh YYUTEJIAA C Y4ETOM
n/n MPOrpaMMmbIl Bcero KonTpobHbie TlpaxTHieckne oOpa3oBare/ibHbIE IIporpammbl BocnuTaHUSA
padoTbI padoTbI pecypebi
Pa3gen 1. TeopeTnueckne 0CHOBBI Opranuy4eckoit xumun (94.)
e B pamkax gHS paOOTHUKOB
HeTsIHOM u ra3oBOi
MIPOMBILIIJICHHOCTH PO,
MIPOXO/SIIETO 4 CEHTSI0pH,
BOCIIUTBIBAEM IPaXIaHCKYIO
MO3UIUI0 BaXKHOCTU XHMHUYECKOU
[IpenMer opraHuyeCcKO XUMUHU. bubmoreka [IOK | mpoMmbIuieHHOCTH B JKU3HU
1.1 | Teopust cTpoeHHss OpraHUYECKUX 9 1 0 https://myschool.edu.| cTpansl 1 KaXxg0TO YEIOBEKA.
coenunennii A. M. bytieposa ru/ e B pamkax npa3gHOBaHMS JHA
JKOJIOTa PO bopmupyem
HKOJIOTMYECKYIO KYJIBTYPY
yyaluxcs;  OPUEHTHUpPYEM  Ha
BBITIOJTHEHHE OOIIETTPUHATHIX
IIpaBUJI MTOBE/IEHUS U 0OpaIleHus ¢
IIPUPOIHBIMU PECYPCAMH.
Pasnea 2. YruieBogoponasi (364.)
21 [IpenenbHble yIIeBogOPOIBI — 5 0 0 e B pamkax mpa3zgHOBaHUs
AJIKaHbI, [IMKJIOAJIKAHBI MEXIYHapoOIHOIO  JHS  Bpaua,
29 Henpenenbubie yriieBogopoab!: 14 0 1 IIPOXOAILETO 2 OKTSIOpA,
AJIKEHBI, AJIKA/INCHBI, AJIKUHBI Bubnuoreka [[OK | BOCIUTBIBACM U TPHBHBACM
23 Apomarudeckue yriaeBoA0POIbI 9 0 0 https://myschool.edu.| "T000Bb K podeccu. 3
(apersI) ru/ e B pamkax [HA  BOICK
24 [TpuponHbie HCTOYHUKHU 4 0 0 paﬂnauHOHHoﬁv, XUMHYECKOH U
" |yIJIEBOJOPOIOB M UX MEpepaboTKa Ouonormdeckoii  sammTel, 13
55 TalloreHIPON3BOTHbIC 2 1 0 HOSIOpsI, BOCHUTHIBAEM TI'yMaHHOE
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HaumeHoBaHMe pa3iesoB U TeM
MPOrpamMMbl

Koan4decTBo yacoB

Bcero

KonTtpoJbHble

padoTbI

IIpakTHyeckue

padoTbI

YIIIEBOAOPOJIOB

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBare/ibHbIE

pecypchl

JesiTeJIbHOCTL YUHTEJISI C Y4ETOM
IIporpammbl BociuTaHUSA

OTHOIIICHHE YEJIOBEKA K YEJIOBEKY.
dopmupyeM BOEHHO-
npodeccroHalbHYIO
HalpaBJIEHHOCTb,  CO3HATENIbHBIH
BbIOOP BOMHCKOW CHEIMAIbHOCTH.

Pa3nen 3

. Kucaopoaconep:xkamme opranunveckue coennueHus (404.)

3.1

Crnuptsl. deHon

11

1

1

3.2

KapOoHusbHbIE COETUHEHUS:
aJbJIETU/Ibl U KETOHBI.
KapOoHoBbie kucnotsl. Cl0XKHbIE
3¢upsl. Kupsl

21

3.3

VYriieBoab!

bubmuoreka [IOK
https://myschool.edu.

ru/

e B pamkax mpa3mHOBaHUS JTHS
dapmarneBra, 19 wmas, BBogUM
yuammxcss B MHp mpodeccHii
B3POCIIBIX Yepe3 O3HAKOMIICHUE C
npodeccueit (bapmarneBT.
Pa3BuBaecM BHMMaHUE W UHTEPEC K
npodeccun ¢dapMaieBT, MaMsTh
pyd  3HAKOMCTBE C  JIAHHOWU
007acThl0  XMMHUYECKOH  HayKe.
BocnutsiBaem 3a00TJIMBOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO.

e aumuupyem u
MOJICPKUBACM
HCCJIEZIOBATENIbCKYIO
JESTENIbHOCTD.

Pasnen 4. A3orcoaep:xanue oprannyeckue coefuHenus (124.)

4.1

AMUHBI. AMUHOKHACIIOTHEL. benku

12

bubmoreka [IOK
https://myschool.edu.

ru/

e B pamkax MexayHapogHOro
IHA maMsaTd o YepHOOBLIBCKOM
Karactpoge, 26 anpeus,
dbopmupyem y yJanmxcs
MPAaKTUYECKOM, JKU3HEHHOM U
MpoeCCHOHATBHON  3HAYUMOCTH
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n/n

HaumeHoBaHMe pa3iesoB U TeM
MPOrpamMMbl

Koan4decTBo yacoB

Bcero

KonTtpoJbHble IIpakTHyeckue
padoTbI padoTbI

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBare/ibHbIE

pecypchl

JesiTeJIbHOCTL YUHTEJISI C Y4ETOM
IIporpammbl BociuTaHUSA

MPUMEHEHHUS SJCPHBIX, AaTOMHBIX H
XUMHUYECKUX TeXHoJoruil. [IpaBui
0€3011acHOCTH U MUPHOT'O aroMa.

Pasnen 5. BeicokomoJiekyisipHbie coenHeHus (54.)

5.1

BricokoMonekyisipabie
COEIMHEHHUS

bubmoreka [IOK
https://myschool.edu.

ru/

e B pamkax mpa3qHOBaHHS THS
XUMUKa, 26 Mas, pa3BUBaEM
UHTEpEC M JII0OO3HATENBHOCTh K
U3YYCHHUIO XUMUU U WHXKCHEPHUH, a
TaKK€ Ha OCO3HAHHBIH BBIOOD
o0pa3oBaHMsI M Kapbepbl B 3THUX
o0nacTsx.

e B pamkax mpa3qHOBaHHS THS
Metamnypra PO,  Qopmupyem
IpaBUIbHOE Hay4yHO-
000CHOBaHHOE MHPOBO33PEHUE K
OorareiM pecypcam benropozckoii
o0nacru.

OBILIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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11 kaace

KosauuecTBo yacoB DJIEKTPOHHbBIE JleAITeIbHOCTD YUUTEJIsl €
HaumeHnoBaHue pa3uesioB u nu(ppoBbIe yétoMm IIporpammel
Ne n/m P Kontpoabusie  IIpakTuyecku (1nbp ) ¥ porp
TeM MPOrpaMMbl Bcero p p o0pa3oBaTejibHbl ~ BOCIHTAHUS
padoThI e padoTsl e pecypesI
Pazjea 1. TeopeTnyeckue 0CHOBbI XMMHUM
Co3nanue ycnoBuit
BOCIIUTHIBAIOILEH CPENIbI) IS
Crpoenue aroma. ( e CpeIbI) 1
N peaaM3anuy yJauMUCs CBOMX
[lepronuueckuii 3akoH U i
https://resh.edu.ru =~ mo3HaBaTeILHBIX,
1.1 [lepuomnueckas cucrema 9 -
[subject/29/11/ MHPOBO33PEHYECKUX,
XUMHYECKHUX 3aeMeHToB /JI. .
HPaBCTBEHHBIX, ICTETHYECKUX,
Menneneena
KOMMYHHUKaTHBHBIX, TBOPYECKUX
notTpedHoCTEN.
[Tony4yenune ygammmucs
BO3MO)KHOCTH YCBauBaTh Pa3HbIC
CTpoceHue BelecTsa. https://resh.edu.ru  commanbHbIe poiy,
1.2 11 1 -
MHoroo0pasue BemecTB [subject/29/11/ (dbopMHpOBaHUE ONBITA
COTPYAHHYECTBA CO
CBEPCTHUKAMHU U B3POCIIBIMH.
®opmupoBaHue
MHPOBOCTIPHATHS U
https://resh.edu.ru =~ MHPOBO33peHHUSI yUaIIUXCS HA
13 XUMHIYECKHE peaKIiuu 19 1 3 o p p yHam
[subject/29/11/ OCHOBE Pa3BUTHSI
MIO3HABATEIbHBIX BO3MOKHOCTEH
JUYHOCTH.
Hroro no pazaeny 39
Pa3gen 2. Heoprannueckass Xumus
https://resh.edu.ru dopmupoBaHHE YMEHHS
2.1 Hemeramsr 31 3 b3 PMHP M
[subject/29/11/ UCIIOJIB30BaTh MOJyYEeHHBIE
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https://resh.edu.ru

3HaHH:A, YMCHUS U HABBIKU B

22 Merazst 23 2 [subject/29/11/ HOBCEIHEBHOM YKU3HH.
Hroro no pazneny 54
Pazgen 3. Xumus u )Ku3Hb
[Tpo6aembl Ge30macHOro
HCIIOJIB30BaHUs BEIIECTB U
XUMUYECKHUX PEAKLIUN B
31 MeTons! MO3HAHUS B XUMHU. 9 https://resh.edu.ru [MOBCEIHEBHOM KU3HU.
' XUMUS ¥ )KU3HBb [subject/29/11/ TokcHYHBIE, TOPIOYUE H
B3PBIBOOIIACHBIC BEIIIECTRA.
BbreiToBas xuMuaeckas
I'PaMOTHOCTh
Hroro mo pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 8

[TPOTPAMME

Kanennapuo-remarnuyeckoe niianuposanue (Ilpunoxenue)
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