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MHNOACHUTEJBbHASA 3AIIUCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DeaepanibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaM3yIonMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBaHusi ywamuxcsi 10-11 xmaccoB. W3yuyenuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOAUMYIO JIISl afanTalui UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HHM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'oOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uHPOPMALIMOHHO-METOJIMYECKas,  peajlu3alus  KOTOpol  oOecreyuBaeT  IMOJyYeHHE
MPEJICTaBICHUS O LIENSAX, COAEPHKAHUU, O0IIel cTpaTerui oO0ydyeHus, BOCOUTaHUS U Pa3BUTHS
00y4aroIuxcs CpeACTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHU3allMOHHO-IUIAHUPYIOWIAs, KOTOpas NpPEeIyCMaTpUBAET OINpEesIeHUue: NPUHIUIIOB
CTPYKTYpPUPOBAaHUS W IMOCIENOBATE€IbHOCTH  M3y4eHHs  ydeOHOro  Marepuana,
KOJINYECTBEHHBIX M KAayeCTBEHHBIX €ro XapaKTepUCTHK; MOAXOJ0B K (HOPMHPOBAHHUIO
COJIepKaTeIbHON OCHOBBI KOHTPOJIA U OLIEHKU 00pa30BaTEIbHBIX JOCTHXKEHUN 00ydaromuxcs
B paMKaxX UTOTOBOM aTTecTalluy B (hopMe €UHOr0 rOCy1apCTBEHHOIO IK3aMEHa 110 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS! XUMHH:
® YCTaHABIMBAET WHBApUAHTHOE NPEIMETHOE COAepXkaHHe, 00sf3aTeabHOE IS H3Y4YeHHs B

paMKax OTIENIbHBIX Mpoduied, mpegycMaTpuBaeT pacnpeieieHue U CTPYKTYpUpPOBaHUE €ro
0 KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3jiesaM Kypca;

e aéT NpUMEpHOE paclpeieNeHre y4yeOHOro BPEMEHH, PEKOMEHAYEMOIo s H3Y4YEeHHUs
OTJCNIBHBIX TEM;

e [pelaraeT MPUMEPHYIO IOCIEeNI0OBATEIbHOCTh HM3y4YeHHs Y4eOHOro MaTepuaya ¢ y4€ToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI0O MHTEPIPETALHUIO LIeJel U 3a/au U3y4deHHUs MpeaMeTa Ha YriayOolEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro oOIiero odpa3oBaHus,
COJIEp’KaTeNbHON  XapaKTePUCTUKH IUJIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHHUS OCHOBHOM
o0Opa3oBaTeNbHON  MpOrpaMMbl  CpeaHero  obmero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METaNpeIMETHbIX, MpPEIMETHBIX), a TakKke C Yy4YETOM OCHOBHBIX BHJIOB y4yeOHO-
MO3HABATENbHBIX JEHCTBHI 00yJaroIerocs o OCBOSHUIO COJEPKaHuUs IPEIMETA.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMpPOrpaMMe IO XUMHUU TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0Imero oOpa3oBaHus. 3a



mpefeiaMd  YCTAaHOBJIGHHOW MpOrpaMMOd TI0 XUMHUU  00s3aTenbHON  (MHBapHAHTHOM)
COCTaBJISIONICH copep kaHusl yueOHOro mpeamera «XUMHUs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBunM ¢ koHuenrtryaibHbiIMU TONOkeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio IMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM IMOJIyY€HUS XUMHYECKOIrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusiX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3Y4YEHUE IpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUEe U
yrayOieHne TEOPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM O0OydYaromIuxcsi, BbIOpaBIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs, B TOM YHUCIE C MEePCHEKTUBOM MOCIEIYIOMIETO MOTyYeHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUTAHUPYEMBIM pe3yJIbTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEINIEKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3AINN YIeOHOTO
Tpyna W OO0OOIIEHHBIX CIOCOOOB  ACSATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumus» u «OOIas U Heopranuueckas xumus». [lpu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a3o0Boro u
yIIIyON€HHOTO YPOBHEHM H3ydeHUs MpeaAMeTa.

OcHoOBy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmass U HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonplmMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIéHHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUS U yrIIyOJeHUs MPEJCTaBICHUNA O CTPOSHHUH
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHHUIX O CTPOCHUM aTOMa. XUMHUYECKasl CBSA3b 0OBACHIETCA C
TOYKU 3pEHHs] DHEPreTMYECKHX HM3MEHEHMH mpu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKEe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHUEM MPEACTABICHUHN 00 NEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOJIM3E PACIIIaBOB
U PAacTBOPOB BEIECTB. B Kypce opraHMueckod XMMHHM INpU PACCMOTPEHHUU pEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYPCOB XMMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYeHHs Ul KJIacCOB oIpenenéHHoro mnpoduis (rmaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapakTep JOMOIHEHUH K 0o0lIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIAacCOB XHMHKO-(hPH3MUecKOoro



npoduitsi 6oJbIIOe 3HAUYCHHE OyayT UMETh JIEMEHTHI y4eOHOro MaTepHuayia Mo OOIIeH XUMUH.

[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOIIHOCTh METO/IOB

MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH M B (PM3HKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs

(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI

TEPMOJMHAMUKH, SJIEKTPOIH3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OHOIOTUYECKOTO PO IIs
00BN yAeIbHBIN Bec OyaeT UMEeTh OpraHhyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKH KaK
OMOJIOTHYECKOH CHCTEMBbI, B COCTaB KOTOPOWM BXOJISAT, K MPUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JIMIH/bL, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHUs CYLTHOCTHU MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIICBAPEHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMHs» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4EOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOIO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriayOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernosaraeT peaau3aluio Takux 1enei, Kakx:

e (QopmupoBaHuE NPEICTABICHUN: O MaTepUAIBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTHU SIBJICHUN NPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€
BeAyllel poiu B 00ecreYeHUN YCTOMYMBOIO Pa3BUTHS YeNIOBEUYECTBA: B PELICHUU Mpodiem
HKOJIOTUUECKOM, SHEpreTHYecKod W MHUIIEBOM O0€30MacHOCTH, B PAa3BUTUU MEIUIMHBL,
CO3/71aHMH HOBBIX MaTEpUajIOB, HOBBIX HCTOYHUKOB SHEPIUHU, B 00E€CIIEUEHUH PALMOHAIBHOTO
IPUPOIONOIL30BaHuUsl, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl YeJIOBeKa, a
TaKXe IKOJIOTHYeCKH 00OCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3710POBBIO U IPUPOJIHON Cpese;

® OCBOCHHME CHCTEMbI 3HAHUH, JIEKALUUX B OCHOBE XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa: (yHIAMEHTAIbHBIX TIOHATHUN, 3aKOHOB M TEOPUH XUMHH,
COBPEMEHHBIX MIPEJICTABICHUN O CTPOCHHUHU BELIECTBA HA Pa3HbIX YPOBHIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAQJMOJEKYJISpHOM, O  TEPMOJMHAMUYECKMX M  KUHETHUYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKHX peakluil, O XMMHYECKOM pPaBHOBECHUH,
pacTBOpax M JAMCIEPCHBIX CHUCTeMax, 00 OOIIMX HAyYHBIX MPUHLIMIAX XUMHYECKOTO
IIPOU3BO/ICTBA;

e (dopMupoBaHHe y 00yYaroIlUXcs OCO3HAHHOI'O MOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUN JUIsI OOBSICHEHMSI KITFOUEBBIX MIeH U MPOOJIeM COBPEMEHHON XUMHUH, IS
OOBSICHEHUS W TNPOTHO3UPOBAHHUS SBICHHUH, HMMEIOIIUX E€CTECTBEHHO-HAYyYHYIO MPHUPOAY;
IPaMOTHOTO pelIeHHsl Mpo0IeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS, aHAJIN3a U OLIEHKU
C TO3MLUH 3KOJIOrMYecKol O€30MacHOCTH MOCIEICTBUI OBITOBOH M MPOU3BOJCTBEHHOU
JESTENIbHOCTH 4YEeJIOBEeKa, CBSA3aHHOM C XMMHUYECKUM IPOHU3BOJACTBOM, HCIOJIb30BAaHUEM U
nepepadoTKOM BEIIECTB;

e yriayOJeHHe TMpeACTaBICHUI O Hay4yHBIX METOAaX IO3HAHHsS, HEOOXOIUMBIX s
NpUOOpETEHUs YMEHUN OPHUEHTHPOBATHCSI B MHUPE BELIECTB M OOBICHEHUS XHUMHUYECKHUX



SBJICHUHM, MMEIOIIUX MECTO B MPUPOJE, B NMPAKTUYECKOW IESATEIbHOCTH U IMOBCEIHEBHOM
JKU3HU.
B 1ulane peanuzanuu  NEPBOOYEPEAHBIX BOCHUTATENBHBIX M PAa3BUBAIOIIUX (YHKIHUN
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiiero oOpa3oBaHUsl MPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yriay0iIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE LIeNU U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SBIIEHUN MPUPOJbI, YBaXKEHUS K MPOLECCY
TBOpYECTBa B O6HaCTI/I TCOPCTUUCCKUX H IPUKIATHBIX I/ICCJICIIOBaHI/IfI B XHMHH,
(dbopMUPOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH;

® pa3BUTHEC MOTHBAIMM K OOYYCHHIO W TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHSI 00II€YeIOBEUECKIX [IEHHOCTEH;

® Pa3BUTHUC IIO3HABATCIBHBIX HHTCPECOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX crocoOHoOCTEH
oOyuaromuxcsi, (OpMHUPOBAHHE Y HUX CO3HATEIBHOIO OTHOIIEHHUS K CaMoOOpa3OBaHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCICIIHOW NMPodeccHOoHaIbHON U 00IIECTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOIIICHHUSI K CBOEMY 3JI0POBBIO M IOTPEOHOCTH B 3JI0POBOM
o0pase K13HH;

e (QopmupoBaHMe YMEHUH U HaBBIKOB pPa3yMHOI'O IPHUPOJONOIL30BAHUS, Ppa3BUTHE
9KOJIOTHYECKON KYIbTYphI, MPHUOOPETEHUE OIbITa OOIIECTBEHHO-TIOJIE3HON 3KOJIIOTUYECKOM
JESITEIIbHOCTH.

OO01iee 4yuCIO 4YacoB, MPEIYCMOTPEHHBIX JJIs M3Yy4EHUS XUMHUHM Ha YriayOJI€HHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenmMeT ¥ 3HauYeHHE OpPraHUYECKOM XWMHH, NPEJICTaBICHHE O MHOroo0pasuu
OPraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYECKas CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJECHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl mepeKkpbIBaHUs aTOMHBIX opOuTaiel, - u
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MoOJEKyJax
opranuveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeopuie u dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHenuid A.M. bytiepoBa u coBpemeHHbIE
MPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HaU€HHE TEOPUN CTPOEHHUS OPraHUUYEeCKUX COEIMHEHUH.
MonekynsipHble M CTPYKTypHble (Gopmynbl. CTpyKTypHbIE (DOPMYIBl pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wu3oMepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE H(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEJAMHEHUMN
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBienue o Ki1accu(puKauy opranndeckux BemecTs. [loHsTre o GyHKIMOHATHLHON
rpynne. I'omonorus. I'omonoruueckue paael. Cucremarnueckas HOMEHKJIATypa OpPraHUYeCKUX
coemuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.



OcobenHoctT W Kilaccudukanus  OpraHuyeckux  peaknuid.  OKHCIUTETBHO-
BOCCTaHOBUTEIIbHBIC PEAKLIMU B OPraHUYECKONH XUMUH.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M UX MPEBPALICHHUIA: O3HAKOMIIEHUE C
oOpa3laMu OpraHu4eckuX BEIIeCTB M MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuu (MJIaBieHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBaHHE MOJIENICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

Yraesogopoabl.

Anxkanbl. ['omonornyeckuit psij aiakaHoB, oOmas Gopmysia, HOMEHKIATypa U U30MEpHsl.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOINEKY/ alKaHOB, SP>-THOPHIM3AINS aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKIUH 3aMEIICHUs, U30MEPU3ALNH, IeTUAPUPOBAHHS,
MUKIU3alliy, THPONU3a, KpekuHra, ropeHus. IlperncraBieHwe o MeXaHU3ME peakIuil
paZUKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupoae. CiocoObI osTydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mast Gpopmyrna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHUS H
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOMEHTAaH,
[UKIIOTeKCaH ) [UKI0ANKaHoB. CrocOObI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxkensl. 'omonorndeckuii psig ajakeHoB, oOmas Gopmysa, HOMEHKIATYpa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKeHOB, SP’-rHOpHIM3alMs aTOMHBIX opOuTaneii
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpudeckas (Iuc-tpanc-) nzomepus. Ousndeckue
CBOICTBa alKeHOB. XMMHYECKHE CBOWMCTBA: pPEaKIUU MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMEpHU3auuu M okucieHud. lIpaBmino MapkoBHUKOBA.
KadecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CTIOCOOBI OTYYEHHUS M MPUMEHEHHE AITKSHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH DIIEKTPOHHOIO CTPOGHHS U XMMHYECKHX CBOMCTB
CONPsDKEHHBIX THEeHOB, 1,2- m 1,4-npucoenunenue. [lonmmmepunsanusi CONpsHKEHHBIX JIUEHOB.
CrniocoObl nony4eHus 1 NIPUMEHEHNE aJIKaIuEeHOB.

Anxunsl. "'omonornyeckuii psij anakuHOB, oOmas ¢opmysa, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
NPUCOCTUHEHNUS, TUMEPHU3AIMH U TPUMEPH3AINH, OKUCIIeHUs. KHUCIIOTHBIE CBOWCTBA aJIKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakiMu Ha TPOiHYIO cBsi3b. CrOCOObBI
MOJIy4YEeHHUsI U IPUMEHEHHUE aJTKUHOB.

Apomartudeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmyna,
HOMEHKJIATypa M M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI OCH30I1a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpueHTHPYIONIEM IEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha TPUMeEpE aJKWIBHBIX PaJUKaoB, KapOOKCHIBHOH, THIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XUMHYECKUX CBOMCTB CTHpOJIA.
[Tomumepuzamust  ctuposnia.  CrocoObl  MOJMy4eHHS W NPUMEHEHHE  apoOMaTHYeCKHX
YIJI€BOIOPOIOB.

[Tpuponnsrii ras. [lonyrasie HedTsHbIe Ta3bl. HedTh u €€ mpoucxoxacnue. KameHHbII
yroib W TPOAYKTHl ero mepepaborku. CriocoObl mepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHid, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpoaykTsl nepepabotku HedTH, HX
MPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.



['eneTndeckas CBA3b MEXAY Pa3IMYHBIMU KJIacCaMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amelieHus
rajJloreHa Ha THAPOKCOrpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
rajJOreHIpOU3BOAHBIE BOJAHOIO MW  CIOMPTOBOTO pacTBopa IEnoud. Bzaumopneiicreue
JUTIOT€HAJIKAHOB C MarHueM M LUMHKOM. [IoHsATHE O MeTamioOpraHM4ecKUX COEIUHEHMSX.
Mcnonb30BaHue TalOT€HIPOU3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METO/bl HW3y4Y€HHUs BEUIECTB M MX IMPEBpAIICHUI: H3y4YeHUE
¢buznyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (0OeciBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpPA
IepMaHraHaTa Kajus, B3aMMOJEICTBHE aleTWJIEHAa C aMMHMAYHbIM pacTBOPOM OKCHIa
cepebpa(l)), kauecTBeHHOE OOHApyXKCHHE YIJIepoja W BOAOPOJIa B OPraHMYECKHUX BEIIECTBAX,
MOJlyuYeHUE ASTHIIEHA U H3Y4YCHHE ero CBOMCTB, O3HaKomJieHHEe C Koyuekuuamu «Hedtb» u
«Yroap», ¢ oOpa3suamMu IUIaCTMAacC, KaydyKOB U PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIII€BOIOPOAOB U TaJIOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kuciaopoacoaep:kamme opranndeckue coeJMHeHHUs.

[IpenenbHble OmHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJEKyl (Ha MpUMepe MeTaHoja U
sTanoxna). ['omomornyeckuit psi, obmas popmysia, M30MepHUsi, HOMCHKJIATYpa U KJIACCU(PUKAITUS.
®u3nyeckue CBOICTBA NPEIENIbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHble CBSI3U MEXAY
MOJIEKYJIaMH ~ CIMPTOB. XHMHYECKHUE CBOMCTBA: pEAKLMM 3aMELICHUs, JEruApaTalui,
OKHUCJICHUs1, B3aUMO/ECICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHONAa M METaHOJia Ha OPraHW3M 4eJOBEKa.
CniocoObl MosTy4eHus U NPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcoOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOWCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATHJIEHIJIMKOIb W TNIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOICTBa: peakUuu 3aMElICHUs, B3aUMOJIEHCTBHE C OPraHMYeCKUMH M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTroaTOMHbIe cnupThl. [IpencraBieHue o MexaHusme
peakuuii HykieouiabHOro 3amerieHus. Jleiicteue Ha opranusM 4enoseka. CriocoObl MOTyYeHUs
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIbI U OEH30JbHOTO Spa.
dusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YEeHUS M MpUMEHEHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOoHuibHblE COETUHEHUS — aIbJerujbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM Trpymmbl. ['oMonoruyeckue psjapl albleTHA0B M KETOHOB, oOmias ¢opmyna,
U30MEpHUsT M HOMEHKJIaTypa. dusnueckue CBOWCTBA alabAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa aNbJETUIOB M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUEe albJeruioB,
KayeCTBEHHbIE peaklMM Ha anpierujpl. CrnocoObl MOSydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpeJelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHUCJIOT. M3oMepuss u HOMeHKnarypa. dusnyeckue CBOWCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MeEXAYy MOJEKyJIaMHu KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, PEaKIusl ATepUDUKAINH, PEAKIUU C
y4acTHEM YTJIeBOJOPOAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX d(upax. MHOTO0OOpa3ne KapOOHOBBIX KUCIIOT.



Oco0OeHHOCTH CBOMCTB HEMpPEIEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. IIpencTaBuTeny BBICIIUX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIE8AA, JUHONEH08as KHUCIAOTHL. CrocoOsl
MOJIyYEHUS U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnosxuble 2¢upsl. ['omonornueckuit psg, oduias Gopmyna, u3oMepus U HOMEHKIATYpa.
DuU3nYECKUE U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCION U LIEJOYHON Cpelie.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YXKUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
kucaoT. JXKupsl B mpupoe.

MBpbUI4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AW- H
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pyKTO3a, rajakto3a, pubo3a, Ie30KcHpubdosa.
Ousnyeckue CBOIICTBa W HaxoxaeHue B mnpupone. Dorocunre’. XUMHUUYECKHE CBONCTBA
[JIIOKO3bl: PpPEaKIMM C Y4YacTUEM CHUPTOBBIX U aJbJACTUIHOW TIpyHN, CIUPTOBOE U
MOJIOUHOKHUCIO0E OpoxeHue. llpuMeHeHue TIIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuipl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBinuBaroue u
HEBOCCTaHaBIUBAIOLMe Aucaxapuisl. ['maponus nucaxapuaoB. Haxoxpaenwe B mpuponue u
npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOreH M 1einoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmajia, TJMKOI€Ha WU LeJuitoyio3pl. Pdui3nueckue CBOICTBAa Kpaxmajga M IEJUIH0JI03bI.
XUMHYECKHE CBOMCTBA Kpaxmalsa: TUIPOJIHM3, KauyeCTBEHHAs peakiusi ¢ HOJOM. XHUMHYECKUe
CBOICTBa IIEJITIOI03bI: TUAPOIIN3, MOTydeHHe 3(PUPOB 1eTt0Nn03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIHN IIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB U HUX IMPEBPALEHUI: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE JTAHOJNA C HATPUEM, OKHCIIEHHUE ATHIOBOTO
cnupTa B ajbAETU] Ha pAacKaJ€HHONM MEJHOW IPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIIMpTa
JUXPOMATOM Kaylns (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEAKIMU Ha
anbJerunsl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcuaom meau(ll)), peaxkus rmuneprHa
¢ ruapokcunom Meau(ll), xumMudeckne cCBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMo/JIeiicTBHE
pacTBopa TJ0K03bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIeHHE
AKCIEPUMEHTAJIbHBIX 3aj1a4 110 TeMaM «CriupThl U GpeHombl», «KapooHoBbie KuciaoTel. Cll0KHbIE
3hupb.

A3oTcoaep:xalniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHYeCcKue; MepBUYHbIE, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHYECKOE CBOMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOAEUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COoM aJKnIaMMOHUS.

AHUWIMH — IpeCTaBUTeNIb AMUHOB apoMaTruyeckoro psijaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavecTBennsle peakuuu Ha aHWiIMH. CrocoObl MOJydyeHHs W MpPUMEHEHHE aTu(aTHYeCKHX
amMuHOB. [losyuenne aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotrel. Homenknatypa u  wu3oMmepus. OTthoenbHble TPEACTABUTENIH O~
aMUHOKMHCIIOT: TJIMUWH, alaHuH. PU3ndecKrne CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCOUHEHHUH, pEeaklus IOJIMKOHACHCAINH,
oOpa3oBaHue MENTUAHON CBs3U. bruonmormueckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M TUAPOIIU3
MEeNTHI0B.



benku kak npuponHsle nonuMmepsl. [lepBuuHas, BTOpHUYHAsT M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OeKHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4YEHHsS BELIECTB M MX IPEBPALICHUN: PACTBOPEHHUE
0enKkoB B BOJIe, JeHATypalys OEIKOB MPU HarpeBaHUU, IIBETHbIC PEAKIMU Ha OENKU, pelleHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUID.

BbicokomosieKy/JIsIDHBIE COeIMHEHHU .

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALs U MTOJIMKOHEHCALINS.

[Tonumepuslie MaTepHuabl. [Inactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIUCTUPOJI, MOJIMMETUIIMETAKPUIIAT, MOJINKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyyku (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHUs (TediaoH, KeBiap, AIIEKTPOIPOBOSIINE
MOJIMMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEILIECTB U UX IMPEBPALICHUNA: O3HAKOMIIEHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEeHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE MJIaCTMACC U BOJIOKOH».

Pacuérnbie 3anaumn.

Haxoxnenue MonekyasipHoil (popMysibl OpraHUnYeCcKOro COEJUHEHHUS 10 MaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
COeMHEHUs 1o Macce (00BEMY) MPOAYKTOB CrOpaHMsi, MO KOJWYECTBY BellecTBa (Macce,
00BbEMY) MPOJYKTOB PEAKLIMU M/UITH UCXOTHBIX BELIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYIIbI
OpPraHMYECKOT0 BEIeCTBA Ha OCHOBE €ro XMMHYECKHUX CBONCTB MJIM CIIOCOOOB MOJYy4YEeHHS,
oTpeziesieHUe JI0JIM BBIXOJa MPOIyKTa peakluy OT TEOPETUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€l NPU M3Y4YEHHMH opraHmdeckoid xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTHUN, IPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHWE, HAay4dHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(UKalus, HAOIIOJCHHWE, M3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®dusnka: marepus, aTroM, JJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BeUIecTBa, (pU3WYECKUE BEIHUYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTb, SHEPTUs, Macca.

Buonorus: kinerka, opranusM, ’KocucTema, ouochepa, MeTabosn3M, HACIEeICTBEHHOCTD,
aBTOTPO(HBIA U TETEpOTPO(HBIA THUII TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBO/IbI, dKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHosorus: NuIIeBbe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



11 KITIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AeMeHT. M3otonbl. CTpoeHHEe 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTHUECKHE YPOBHH U TOIYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWTAIsAM. DJIEKTPOHHBIE KOH(QUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XuMHYeckux dieMeHToB [I.M.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u [lepumoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsl CBOMCTB
XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB MO TpymdmaM u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeCcKasl.
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOM CBSI3U: OOMEHHBINH U JOHOPHO-aKIENTOPHBIA. DHEprus
U JyivHa cBA3U. [loasipHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BasnienTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUI SJIEMEHTOB BTOPOIO
nepuoaa).

[IpencraBinenre O KOMIUIEKCHBIX coefauHeHUsix. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstue o
KOOPJIMHALIMOHHON XHUMUH.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THUIBl KPHUCTATIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mictuanbie pacTBopsl. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAacTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpaunus. HacelllleHHble ¥ HEHACBILIEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanust 1 HOMEHKIATypa HEOPTaHMYECKUX BEHICCTB. TpHUBHAIBHBIC HA3BAHHS
OT/IENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PeaKIiii B HEOPraHUIEeCKOW U OPraHMYECKON XUMHUU. 3aKOH
COXpaHEHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U TPEBPAIECHUS DHEPTUU NMPU XUMHUUYECKHX
peaknmsx. TermnoBsie 3QPEKTH XUMHUECKUX peakiuil. TepMOXuMUYECKHEe YPaBHCHHUS.

CKOpOCTh XUMHUYECKOW PeaKIH, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIE
U TeTeporeHHsble peakunu. Katanus u kataau3aTtopsl.

OOpatumbie ©  HeoOpaTHMbBIE peaknuu. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DaKTOphI, BIMSIONINE HAa TOJOKCHHE XWMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, JaBJICHWE M KOHIIEHTPAIlMU BEIIEeCTB, y4acTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekrponuTtnueckas gucconuanus. CunpHble U ciiadble  AIeKTposuThl. CTeneHb
nucconmranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IiesoyHad. BomopoaHsiit
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.



OKuCINUTENBHO-BOCCTAHOBUTENNbHBIE peakiuu. CTeneHb okucieHus. OKUCIUTENs U
BOCCTaHOBUTENb. IIponeccsl OKHCIEHUS M BOCCTAHOBJIECHMs. BakHeHlMe OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKcliepUMEHTAIbHbIE METOJbl H3YYEHHs BEIIECTB W HX IPEBPALCHUN: pa3ilokKeHue
HNEpOKCHJa BOAOPOAA B IPHUCYTCTBUHU KaTalu3aTropa, MOJEIN KPUCTAJUIMYECKHX PEIIETOK,
NPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
MH/INKAaTOPOB, U3YYEHUE BIMAHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
HOJIOKEHUE XUMUYECKOTO PaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuUMUYECKHX 3ieMeHTtoB [I..
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMmoB. (Du3nyecKkue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe KUCIIopoJia, cepsbl, ocdopa u yriaepoaa).

Bonopon. Ilonydenue, pusnueckue U XMMHUYECKHE CBOMCTBA: peakLUU C METaUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['anoreHoBozopossl. BaxHelmue KuCIOpoJCcOAepkKallie COEJUHEHUS TaJoreHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M MNPUMEHEHHE Kuciopoga M o30Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxneHue B TpHpOE, CHOCOOBI TMONy4YeHHUs, (PU3NYECKHE W XUMHYECKHUE
cBoiictBa. CepoBogopon, cyabpunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBI U uX coidu. OcoOEHHOCTH CBOWCTB cepHOM KuCIOTHl. IlpumeHnenue cepsl u eé
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (PU3MUEeCKHMe U XUMHYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yI100peHusl.

®ochop. Haxoxnenne B mpupojie, CrocoObl MONy4YeHHs, (HU3UUECKHE U XUMHUYECKHE
cBoiictBa. Dochuast u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenunennit. @ochopHbie y100peHHUs.

VYraepon, HaxoXaeHHE B MpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbBIX yriepomoM. Oxcun yriepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe TPOCTHIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COEANHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3NuecKue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUsI U ero
coequHeHuil. CTEKIO0, €To MOJIy4E€HNE, BUABI CTEKIIA.

[Tonoxenue metamion B [leproanueckoil cucteMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB MeTayliioB. O0mue Gu3nvdecKkne CBOMCTBA METAIIOB.
[TpumeHenne MeTamioB B ObITY U TexHUKe. CIIIaBbl METAJLIOB.

DNeKTPOXUMHUECKUN psii  HampspkeHud MertayioB. OOmme crnocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIIIYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTau1oB. CriocoObl 3aIUThl OT KOPPO3UH.



OO6mas xapaktepuctuka mMetauioB |A-rpynmer [lepuonnyueckoid CHCTEMBl XMMHYECKUX
aneMeHToB. Hatpwuii u kanuii: moiydenue, pu3MUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMii: ToJdy4yeHue, (QU3NYecCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TMPOCTHIX BEIIECTB U UX coeAnHEHHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YCTpaHeHHUS.

AJNIOMHMHHHR: TIOJy4YeHUe, (U3MUECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Ou3nyeckue U XMMHUECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCUIbl U TUIAPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

®us3nyeckue M XMMHMYECKHE CBOMCTBA MapraHiia M €ro COEIMHEHHMH. Baxuenmme
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHnil. OKCHbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MeIH U €€ COeMHEHHUIA.

[{uuk: monyuyenue, pu3nyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
U TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHne HuHKa U ero COeIMHEHUH.

OKCIEpUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M MX NPEBPAILCHHUI: H3ydeHUE
00pa3lloB HEMETaIoB, TopeHue cepbl, (docdopa, xkKeneza, MarHuss B KHUCIOPOJE, M3ydEeHUE
KOJUIEKIIMH «MeTayulbl ¥ CIUIaBbl», B3aMMOJEHCTBUE INEJIOYHBIX M IIEJIOYHO3EMENbHbIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BAaHHE BUAEOMATEpUAIOB), B3aUMOJAECUCTBUE LIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAJIJIOB, B3aMMOJIEUCTBUE THAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT W HLIeJoueH, pelieHre 3KCIepUMEHTAbHBIX 3a/1a4y 1o TeMaM «['aloreHsn»,
«Cepa u e€ coeIMHEHUs», «A30T U Pochop U UX COeTUHEHU», «MeTaulbl TJIaBHBIX HOATPYIII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecrieyeHUN YCTOWYMBOTO pa3BUTHA yesloBedecTBa. [loHsATHE O HaydyHBIX
METOJaX IIO3HAHUS M METOJIOJIOTMM HAay4yHOro wuccienoBaHus. HaydHble npUHIUIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYEHUs Ba)KHEHIIIHX
BelIecTB (Ha MpUMEpe MPOM3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoMa). [IpoMbIieHHbIC
CIOCOOBbI MOJYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
€ro mocyuencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumusi M 300poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucnonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.

XYMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab XxuMuu B o0ecrieueHun
[THIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapdroMmepHbie cpenctBa. beitoBas xumus. [IpaBunma OGezomacHOTro
MCIIOJIb30BaHUS TIPETapaToB OBITOBOM XMMUH B IIOBCEAHEBHOMN KHU3HU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).



XuMHS B CENBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. Matepuaibl
JU1s1 DJIeKTpoHuKH. HanoTexHonoruu.

Pacuérnble 3a1aumn.

Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MacChl (00BEMA, KOIMYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cl OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpenecséHHON MacCOBOM J10Jel pacTBOPEHHOrO BEIIECTBA, MAaCCOBOM JOJIM W MOJISIPHOM
KOHIIGHTpAIlMM BEILECTBA B PAcTBOpPE, JOJIA BBIXOJIa MPOJIYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBA3EH MPU MU3y4eHUH OOIIel M HEOPraHMYEeCKOH XUMUU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ MOHATUM, IPUHATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIE TOHATHUA: SIBJICHHUE, HAay4HbIH (akT, rumnoresa, TEOpHs,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYNa, YHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIM ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
WU3MEPEHHsI, CKOPOCTh, DJHEPTHsl, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomoTHsI: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepUalbl,
CEJIbCKOXO3SHUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJCTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JNYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUHN C CHCTEMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeJHero oomero oobpazoBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIOUTUMUCS POCCHICKON Tpa)KTaHCKON
UJCHTHYHOCTH; TOTOBHOCTh K CaMOpPa3BHTHIO, CAMOCTOSTEIBLHOCTH M CaMOOIPE/ICICHHIO;
HaJM4he MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJCTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIAMH W HOPMAMH TIOBEICHUS; HAIUYHE
HpaBOCOSHaHI/Iﬂ, 3KOJIOI‘I/I‘-ICCKOI71 Ky.]'IBTypr; CHOCOGHOCTB CTaBUTH LICIIN U CTpOI/ITB KU3HCHHBIC
IIJIAHEL.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHUS MpeAMeTa «XHMHSI» OTPaXkaroT c(HOpPpMHUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U MPAKTHYECKOMN JeATENLHOCTH 00YUYaIONINXCs B MPOIIECCe peann3alun
00pa30BaTeNbHON IeATETHPHOCTH.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMeTa «XHUMHsD OTpaxaroT c(hopMHUpPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U TIPAKTHUYECKON NEATEILHOCTH 00YUaIOUXCsl B MPOIIECCe peann3aun
00pa3oBaTebHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MNpEACTaBIICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IC6HBIX 1 ITO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPHUYCCKOMY M HAYYHOMY HACICAUIO OTEUECTBEHHOU
XHAMUH,

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HAJUTENbHBIX HAOIIOJACHMUIA,
KPOMOTJIMUBLIX OKCICPUMCHTAJIbHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada yLIéHLIX H ITIPAKTUKOB;

WHTEpECa M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIOIIEM aHaJIM3e
uH(GOpPMAIIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMMOBEACHM,

CIOCOOHOCTH OICHUMBATh CHUTyallUd, CBA3aHHBIC C XHMUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC MW IIOCTYIIKM CBOUX TOBapHHIGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IMIPAaBOBBIX HOPM H C yLIéTOM OCO3HAaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS [IEHHOCTEW 3J0pOBOTO M 0Oe30macHOro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy H IICUXUYCCKOMY 310POBbIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpaIeHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBON JEATEIbHOCTH;

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TIOCIEJICTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCHIUTAHUSA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEILCKOW JICSITEIIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHEe B PEIICHWH MPAKTUYECKUX 3a/Jad COLHATIbHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MpoQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUs K TPYAY, JIIOASAM TPYJa U pe3yJibTaTaM TPYIO0BOH ACATECIbHOCTH;



FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIUBUIYalIbHOW TpPAEKTOpUU OOpa3oBaHMUS,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M MOTPpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKU 11e7ecO00pa3HOro OTHOILIEHUS K MPHUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOJHON U COLUATBHOMN CPEe/Ibl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW MPUPOJHOM Cpele,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBUS MpeaNPUHIMAEMbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUS], CO3/IJAHUHU 1IEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON NMBHIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBbTYPHbI, B PEIICHUN TI00aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIUHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBL30BATh MOMy4yaeMble 3HAHUSI IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yYMEHUS JienaTh 000OCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C TIENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONIh30BaTh XUMUYECKUE 3HAHUS JIJISl PELISHUs TPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIHCKOMN A TEHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYY€HHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTSAM Tpyda B pa3IuYHbIX cdepax mnpodeccnoHambHOM
JEeSITeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yiIbTaThl OCBOCHHMS HPOTPAMMBI MO XMMHUU HAa YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble ISl (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crnienn(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPTus, SIBICHUE, MPOIEeCcC, CHCTEMa, HAyYHBIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOII0ICHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBEpcajibHble  y4yeOHble  JeHcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTuBHbBIE), oOecneunBaonie (GOopMUpOBaHHE (YHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh ~ OOy4aloOIIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertamnpenqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUWE YHUBEPCAJIBHBIMH y4eOHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBarh €€
BCECTOPOHHE;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIHHOCTH C MOCTABJICHHBIMHU IEJISIMU;

UCTIOJIB30BaTh TIPH OCBOCHWUHU 3HAHWW TPUEMBI JIOTUYECKOTO MBINUICHUS: BBIICIATH
XapakTepHble TMpPHU3HAKKM TMOHATUH W YCTAaHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHIATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKALIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHABJIMBAThH MIPUIUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBIICHHUSIMH;

CTPOWUTH JIOTUYECKHE pacCYXIeHUs (MHAYKTHBHBIE, ICTyKTHBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PacCMaTPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUECHMS;

NPUMEHATHh B TPOIIECCEe MO3HAHUS HCIIONB3YeMble B XHMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPE0OPa30BBIBATH MOACTHHBIE MPEICTABICHUS — XUMUYECKHAN 3HAK (CHMBOI) DJIIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELIeHUH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIE MOJENbHBbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKITHA.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINML;

dopMynupoBaTh LETHM U 3aJauyd  MCCIEJOBAHHUS, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTIEHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE MWHCTPYMEHTA TO3HAHUS U OCHOBBI
Tt (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA,

BJIAJ€Th HABBIKAMH CAMOCTOSITENILHOIO IUIAHUPOBAHUS M TMPOBEJICHHS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;



MpuoOpeTaTh OMBIT YYCHUYECKOW HCCIEIOBATEIIbCKON H TPOEKTHOM JEATEeITHLHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHpoOpManuu (HayYHO-TIOMYJSpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampockl U MPUMEHSATH pa3jMuHble METOAbl HpPU IOHCKE U O0TOOope
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpencTaBieHus] HHPOPMAIUU (CXEMBL,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uH(poOpMalliel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMO TeMbI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBaTh UieH, GOPMYIHUPOBATH CBOU MPENIOKEHUSI OTHOCUTENHHO BBITIOTHEHUS
MPEUI0KEHHOM 3a/1auu;

BBICTYIIaTh C NPE3CHTALMENW PEe3yJbTaTOB IMO3HABATEIIBHOM IEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKON pabOThl IO WCCIEAOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro MpoeKkTa, U (POpMyIHpOBaTh BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCIICIOBAaHMM MyTEM COTTIACOBAHUS MO3ULIUI B X0O€ 00CYXK/IeHUS U OOMEHAa MHEHHUSIMH.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIBHO IIJIAHUPOBaTh M OCYIIECTBIATH CBOIO IO3HABATENBbHYIO AEATEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN IPU BBINOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX PElIeHUs C YUETOM MOJyUYEeHHUs HOBBIX 3HAaHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yNbTaThl OCBOSHUS MPOTPAMMBI IO XMUMUU Ha YIrIyOJIEHHOM ypOBHE Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHENUpUYECKHe I y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHWS, YMEHHUS U CIOCOOBI JACHCTBUN MO OCBOCHUIO, MHTEPIPETAINH U
npeoOpa30BaHMIO 3HAHWM, BUABI JEATEILHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHIO
3HAaHWA B Pa3IMUYHBIX YYEOHBIX CHUTYalHMsIX, a TAaKK€ B PEATbHBIX JKU3HEHHBIX CHTYAIIHSX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XMMHuM TpeIMETHbIE pPE3YyJbTaThl MPEICTABIICHBI IO
rojam U3y4eHHUS.



10 KIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAXKAIOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O MECTEe M 3HAYCHHHM OPTaHMYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJH B 00EeCIeYeHUH YCTONYMBOIO pa3BUTHsI YEJIOBEUECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECHEYCHUU
paIMoOHaIBHOTO TPUPOJIONIONH30BAHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS M OOIIEH KYyIbTYPHI
YelloBeKa, a TakKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MMOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTaned, MOH, MOJIEKYJla, BaJ€HTHOCTb, JJEKTPOOTPHUIATEIBLHOCTb, CTENEHb OKUCICHHUS,
XUMHYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
(GyHKIIMOHATIBHAS TPYIIa, pajuKan, CTPYKTypHbIEe (Gopmymsl (pa3BEpHYTHIC, COKpAIICHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHAas (reoMeTpuyecKas, ONTHYecKas),
MU30MEpbI, TOMOJOTUYECKUN Psii, TOMOJOTH, YIJIEBOJOPOABI, KUCIOPOA- U a30TCOAEpKAIUE
OpraHWYECKUE COCJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BewmecTtB A. M. bytnepoBa, 3akOH COXpaHEHUsST MAacChl BEIIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHs] DSHEPTUM TPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUM; TPEJICTaBIEHUSA O MeEXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB W TPYII aTOMOB B MoOJEKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | u Il poxa); gakronornyeckue cBeleHHUs O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON [eATEeNbHOCTH YENOBEeKa, OOIIMX HAYYHBIX MPUHIUNAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAaHOIA, TEPepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIE MPU3HAKU MOHATHM, YCTaHABIIMBATh
WX B3aHMOCBSI3b, UCTIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUY€CKUX COCTMHECHUIA;

c(hOpMUPOBAHHOCTh YMEHUH:

HCITOJTH30BaTh XUMUUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BEUIECTB;

COCTaBJISITh YpPaBHEHUSI XUMHUYECKUX PpEaKUUid M  pacKpblBaTb MX CYIIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIIMH  MOCPEJACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
OayaHca JTHX pEaKIUH, peakIuii HOHHOTO OOMeHa MyTEM COCTaBIEHUS UX TIOJNHBIX |
COKpaII¢HHBIX HOHHBIX YPAaBHECHHIA;

W3TrOTaBIMBATh MOJIEAM MOJIEKYJl OpPraHWYECKUX BEIIECTB s WUIIOCTpaluu UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUIS  OTHENBHBIX TMPEJCTaBUTENIEH OpPraHMYEeCKUX BEIIECTB (PTWIEH, alleTWIEeH, TOIYOI,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, ameTaabJeru], aleToH, MypaBbUHas



KHCJIOTa, YKCYCHas KHUCIJIOTa, CTE€apuHOBAas, OJEUHOBAs, NaJbMUTHHOBAs KHCIOTHI, TJHIMH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

Cc(OPMHUPOBAHHOCTh YMEHMS INPUMEHATh IOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. ByrnepoBa ansi oObsiCHEHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UUYECKUE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENECH pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB!
AJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKaJME€HOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIHPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U MOJIHCAXapUa0B),
WIITIOCTPUPOBaTh TE€HETUYECKYI CBS3b MEXAY HHMHM YPaBHEHUSMH COOTBETCTBYIOLIMX
XUMHYECKHX PEaKIUi ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS MOATBEPXAATh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJAMHEHMH OT KPaTHOCTH U THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS ATOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE MPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OPMHUPOBAHHOCTb BJIAJICHUS] CHCTEMOH 3HAaHUH O €eCTECTBEHHO-HAy4HbIX MeToJax
MO3HAHUSI — HaONIO/IEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH STH 3HAHUS;

CcOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSITh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O0OOIEeHHE, CHUCTEMaTH3alMio, BbISBICHHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs1 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-Hay4YHbIX MpPEAMETOB [uii 0ojiee OCO3HAaHHOIO
NOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS I10
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, NMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUETHl MO XUMHUYECKMM (opMmylraMm U
YPaBHEHHUSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIECHUI0O XMUMUYECKON (hOpMYIIbI BEIECTBA MO W3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIW3UPOBATh U OLEHHUBATH C MO3ULUI
HKOJIOTMUYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHOW JEATEIbHOCTH
YEeJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HCIOJIb30BAaTh TOJYyYECHHBIE 3HAHUS IS
IPUHATHS TPAMOTHBIX PEIIeHUH MPOOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
9KCHEPUMEHT (IOTY4YE€HUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M  KUCIOPOACOJAEPKAIIUX OpPraHMYECKHX BEIIECTB,
pellleHne HSKCHEPUMEHTAIbHBIX 3aJad [0 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOmoileHeM TpaBuwi  Oe3omacHOro  oOpalieHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM



obopynoBanueM, (HOpPMYyIUPOBATh IIEJIb HCCICIOBAHUSA, MPEACTABIATH B pa3audHOl (Gopme
pe3ynbTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTD;
c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOMH
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEW MNPUPOIHON Cpelpl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSI HA MKUBBIC OPraHU3MBI OIpeeIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  1EI€COOOPa3HOCTh  NPUMEHEHHsS  OPraHMYeCKHUX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOM
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4en.

11 KITIACC

[IpenmeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas M HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAYEHUM XHUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJii B 00ECIIEYCHHH YCTOWYUBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM SKOJIOTHYECKOH,
OSHEPreTUYECKOW M TIMIIEBOM O€30MacHOCTH, B PA3BUTHUH MEIAUIIUHBI, CO3JaHHH HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOCCIEUCHHH  PAIMOHAIBHOTO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHHUS U OOIIEeH KyIbTYphl YETIOBEKA, a TAKKE
HKOJIOTMYECKA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHOM cpefie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aroMHBIE OpOWTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma, THOPUIM3AIUsS
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCcKas, BOJOPOJHAs),
KpUCTAJUTHYECKasi peméTka, XUMHUYECKas PEaKIus, PacTBOp, SJIEKTPOJHUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XUMHUUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XUMHUYECKOE paBHOBECHE;, TEOPUU ¢ 3aKOHBI (TE€OpHsl DJIEKTPOJIUTUUYECKOU
nuccouuranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUsl U MPEBPALIEHUs SHEPTUM MPU XUMHUYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJTHYECKHH S3bIK XMUMHH,
MHPOBO33PECHUYECKHE 3HAHUWSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx W  JHCIEPCHBIX CHUCTEMAax;
dakTosornyecKkrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATETHHOCTH YEIOBEKa,
00X HAYYHBIX MPUHIIUIIAX XUMUYIECKOTO TTPOU3BOICTBA;



c(OpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIE MPU3HAKU MOHITHM, YCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUU HEOPraHHYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBHCUMOCTh CBOICTB BEIIECTB OT BHJA
XUMHYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHUE pEaKLUUU [0 pa3jIMYHbIM MpU3HAKAM (YUCIY U COCTaBy pEarupyrolux
BEIIECTB, TEIUIOBOMY O3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIPYTHe); CaMOCTOSTENbHO BHIOMpATh OCHOBAaHUS U
KPUTEPUU IJIs1 KIIACCU(PUKALUU U3YUYAEMBIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBaTh CMBICT Tiepuoauyeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepPH30BaTh AIEKTPOHHOE CTPOECHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MeHieneeBa, UCNONB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€THYECKHE IOTYPOBHU,
«S-, p-, d-atomMHBIE OpOUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKMX D3JEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst [. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHUMHYECKHE
CBOMCTBA BEULIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHHYECKUMH BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peakiui;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIIHOCTb: OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEeICTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHca 3THX peakIHif; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHH; peaxkuuil
TUAPOJIN3A; PeaKIUil KOMILJIEKCOOOpa3oBaHUs (Ha TNpUMEpPE THIPOKCOKOMIUIEKCOB LIHHKA H
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XApaKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PABHOBECHS 10/ BIMSHUEM BHEIIHUX Bo3aelcTBui (mpuHuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOIIue HaydHble MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh NPUMEHEHHUS HEOPraHWYECKUX BEIEeCTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILICHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U



MBICJICHHBIN), UCHOJB3YEMbIX B €CTECTBEHHBIX HayKax, YMEHHUs MPUMEHSTh 3TH 3HAHUS MpH
OKCIEPUMEHTAIBHOM HCCICIOBAHUM BEIIECTB M IS OOBSCHEHUS XHUMHYECKHX SIBJICHHIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSMU U
NPEJCTAaBICHUSIMA  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0ojiee OCO3HAHHOTO
[OHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS POBOJUTH PAcUEThI: C UCIIOJIB30BaHUEM MOHATHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTpAI[Ms»; MAcchl BellecTBa Ui 00bEMa rasza
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO U3 YUACTBYIOIIMX B PEAKINH
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HaYCHUsI BOJOPOJHOIO MMOKa3aTelNsi pacCTBOPOB KHCIOT
U IIeNoYell C M3BECTHOM CTENEHBIO TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPEAEIEHHON
MaccOBOM Ji0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIX0/Ia MPOYKTA PEAKINU; 00bEMHBIX OTHOIICHUH Tra3oB;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BELIECTB C IOMOUIBIO UHIMKATOPOB,
U3y4eHHE BIHUSHHUS Pa3IMYHBIX ()AKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIiH, pEHIeHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTtamabsl») ¢ coOmoaeHneM IpaBUil
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, MPEACTaBIATh B pPa3IUyHOW (opme pe3ynbTaThl HKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUiia MOJIb30BAHUSA XUMUYECKON MOCYI0M 1
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BELECTBAMU B COOTBETCTBMU C MHCTPYKIMSIMHU
[0 BBINOJHEHUIO Ja0OpPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUYECKH IIe1eco00pa3HOro
NOBEIEHNUA B OBITY M TPYIOBOM [JEATENBHOCTH B LEISIX COXPAHEHUSI CBOEr0 3/I0POBbBS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTb TOKCHYECKOTO ACWCTBHSI HA JKUBBIE OPraHMU3MBI ONPEICIIEHHBIX HEOPraHMYECKHX
BELIECTB, MOHMMast cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi HMH(popmanuu, MHTepHET M Jpyrue), KpUTHYECKH aHaJIU3UPOBATH XHUMUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCMOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3agaden.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3jesioB U TeM ugposbie

Ne n/m mporpaMMeI pa Beero Kontpoabusbie  IIpakTuueckue E)Itlip(zlgosaTe.?mHme

padoThI padoThI pecypes

Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer oprannueckoit xumuu. Teopus

11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8 https://resh.edu.ru/subject/29/
bytneposa

Htoro no pazueny 8

Paznen 2. YraeBoaopoabl

2.1 IpeneibHbIe yrIeBOIOPOAL! — AIKAHEL, 5 https://resh.edu.ru/subject/29/
[UKIJIOATKAHbI

2.2 HernpezeibHbie YrieBoN0pOMEL: ATKEHEL, 14 1 https://resh.edu.ru/subject/29/
QJIKAIUEHBI, aJTKUHBI

2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHbl)

2.4 IIpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 https://resh.edu.ru/subject/29/
nepepaboTka

2.5 ["amoreHnpon3BOIHBIE YTIEBOIOPOI0B 4 1 https://resh.edu.ru/subject/29/

Hroro no pazneny 35

Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coeinHeHust

3.1 Cauptel. ®enon 11 1 https://resh.edu.ru/subject/29/
KapOonunbHbIe cCOeAMHEHUS: aTbIETHIBI 1 https://resh.edu.ru/subject/29/

3.2 keToHbl. KapO6oHoBbIe KHCITOTHI. CIIOKHBIE 21 1
3¢upsl. Kupsl

3.3 VrneBoasl 9 1 https://resh.edu.ru/subject/29/

Hroro no pazgeny 41

Pa3nen 4. AzoTcoaep:kaiiye opraHudecKkie coeIuHeHusl

4.1 ‘ AMuHBL. AMUHOKHCIIOTHI. benku 12 1 2 ‘ https://resh.edu.ru/subject/29/

Hroro mo pazgeny 12

Pa3zgea S. BoicokoMoJIeKy/IsIpHBbIE COeIMHEHUS

5.1 ‘ BrICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 1 ‘ https://resh.edu.ru/subject/29/

Hroro no pazgeny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6 \
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HaumeHoBaHue pa3iesioB U TeM

11 KJIACC

KoanuecTBo 4yacoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 https://resh.edu.ru/subject/29/11/
anemenToB . 1. Menaeneera
19 Crpoenue Bemiectsa. MHOroo6pasue 11 1 https://resh.edu.ru/subject/29/11/
' BEILIECTB
1.3 XUMHYECKHE PeaKiiui 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
21 HeMeTasmis: 31 1 3 https://resh.edu.ru/subject/29/11/
29 MeTais! 23 1 2 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
3.1 MeTozeI O3HARKS B XHMHH. XHMIA H 9 https:/resh.edu.ru/subject/29/11/
’KU3Hb
Hroro no pazgeny 9
OBIHIEE KOJIMYECTBO YACOB I10
. 102 4 8

[TPO'PAMME



https://resh.edu.ru/subject/29/11/
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https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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