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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMmma o XMMHUHU Ha YpOBHE CpelHEro obiiero oopazoBaHus pazpaboTaHa
Ha ocHoBe PDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3yidbTaTaM OCBOeHHs (emepanbHO  00pa3oBaTENbHOU
nporpammel cpenHero obmero obpazoanuss(P@OIl COO), npencraBienHbix B DenepaibHOM
rocynapcTBeHHOM oOpa3zoBarenbHOM craHaapre COO, c¢ yuérom KoHuemnuuu mnpenonaBaHus
yueObHOro mpeaMera «XuMHUs» B 00pa3oBaTeNbHBIX opranm3zanusx Poccuiickoit denepanuu,
peasm3yIoNMX OCHOBHBIE 00pa3oBaTesbHbIE IPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roma» (Pacmopsikenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

Xumusi Ha YypoBHE YIIyOJIEHHOrO HM3Y4EHMsI 3aHUMAaeT Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro obOpa3oBanus ywammuxcs 10-11 xmaccoB. M3ydenue mnpenmera,
peanm3yemMoe B yCIOBHAX AU(PepeHInpOBaHHOTO, NPOPUIBHOrO OOY4YeHHUs, ITPU3BAHO
obecrieunTh 0011€00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHHMKOB IIKOJIBI,
HEOOXOOUMYIO U aJalTallud UX K OBICTPO MEHSIOLIMMCS YCJIOBHMSM JKU3HU B COLMyME, a
TaKKe JUId NPOJOJDKEHUS OOydeHHMs B OpraHM3alusax NpodeccHoHalIbHOro o0pa3oBaHMs, B
KOTOPBIX XUMHUS SBJISI€TCS] OJHOM U3 IPUOPUTETHBIX 1M CLUIIIMH.

B mnporpamme no XuMHM Ha3HadeHHE NpeaMera «XUMHsS» MOJdydaeT HOAPOOHYIO
MHTEPHPETALMI0 B COOTBETCTBUU C OCHOBomnonarapomumu mnojoxeHuamu OroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIENeH, COAepKaHUs, pe3yIbTaToB 00y4YeHUsl U TPeOOBAHUI K YPOBHIO
IOATOTOBKM BBIMYCKHUKOB. CBHUAETENLCTBOM TOMY SBIISIIOTCA CIEAYIOIIUE BBIIOIHIEMbIE
IPOrpaMMOi IO XMMUHU (PYHKIUU:

e HMHQOPMALIMOHHO-METOUYECKas, pealu3alus KOTOpoil obecrnedyuBaeT TMOITY4YEHUE
IPEACTABICHUS O LENAX, COJAEp)KaHUHU, OOlIel cTpaTeruu OoOydeHUs, BOCIUTAHUS U
pa3BUTHS OOY4YaIOUIMXCS CPEACTBAMHU IpEIMeETa, U3y4yaeMOro B paMKaX KOHKPETHOTO
npous;

e OpraHU3alMOHHO-TLIAHUPYIOLIAs, KOTOpast ~ MpeAycMaTpUBaeT olpeneneHue:
NPUHLIUIIOB  CTPYKTYPUPOBaHUS U  TOCIEIOBAaTEIbHOCTH HU3Y4YEHHs] y4eOHOro
MaTepuana, KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTEPUCTUK; MOAXOJ0B K
(OpPMHUPOBAHUIO COJEP)KATEILHON OCHOBBI KOHTPOJII M OLEHKH 00pa30BaTEIbHBIX
JOCTIKEHHH OO0yYalommxcsi B paMKax HMTOTOBOM aTTrecTanuud B (GopMe eTuHOro
roCyJapCTBEHHOI O 3K3aMeHa 10 XUMHH.

[Tporpamma 1151 yriryGi1EHHOI O U3yUeHUS XUMUU:

® YCTaHABJIMBAET UHBAPUAHTHOE MIPEIMETHOE COJEpKaHue, 00s3aTeNIbHOE I U3yUEHUS
B paMKax OTHEIbHBIX Ipoduiell, mnpeaycMaTpUBaeT  paclpenelieHue u
CTPYKTYpUPOBAaHUE €r0 I0 KjlaccaM, OCHOBHBIM COJEpXKaTeIbHbIM JIMHUAM/pa3enamM
Kypca;

e J1aéT NPUMEPHOE paclpesiesieHe yueOHOro BpeMEHH, PEKOMEHYEMOT0 Il U3yYEeHUs
OT/EJbHBIX TEM;

e [pemsiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3y4eHHMs Y4eOHOro marepuana c
y4€TOM JIOTHKH ITOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBSA3EH;

e JaéT METOAMYECKYI0 MHTEpIpeTaluio LeJded W 3a7ady H3y4deHHs IpeiMera Ha
yriayO6nEéHHOM ypOBHE C y4€TOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHETrO
o0rmiero o0pa3oBaHMsl, COACPKATEILHON XapaKTEPUCTUKU MJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMBbI CpeAHEro oOmero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, NIPEIMETHBIX), @ TaKKe€ ¢ Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TT0O3HABATEIbHBIX JAEHCTBUIl 00ydaromerocs MO OCBOCHHMIO COJEPKAHMA
peaMeTa.

[ITo BceM Ha3BaHHBIM TMO3ULHUSAM B TMpOrpaMMe IO XUMHUU IPEAYyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHUMHUU Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a



npeAenaMyd  YCTAaHOBIGHHOMW TMpPOrpaMMold 1O XUMHH  00s3aTeNbHONH  (MHBapHAHTHOM)
COCTaBJISIIOLICH cofepxaHus yueOHoro npeamera « XuMus» 0CTaéTcs BO3MOXKHOCTh BHIOOpA €ro
BAapHaTUBHOM COCTaBIIAIOIIEH, KOTOpasi JOKHA OIMPENEsSThCSl B COOTBETCTBUM C HAIPaBICHUEM
KOHKPETHOT 0 Mpouiist 00ydeHHUs..

B cootBerctBun ¢ koHuentyainbHbiMU mosioxkeHusMu DI'OC COO o Ha3zHaueHHH
peaMeToB 0a30BOro U yriyonéHHOro ypoBHEH B cucteme nud depeHirp oBaHHOro 00y4eHus Ha
YPOBHE CpEIHEro 0o0IIero o0pa3oBaHMs XHUMHS Ha YPOBHE YIIyOJIEHHOTO M3ydeHHsS HAlpaBIIeH
Ha peaJu3allii0 MPEEeMCTBEHHOCTH C TMOCHEAYIOIIMM JTaroM IOJYyYEHUS XUMHYECKOIo
o0pa3oBaHMsI B paMKax W3yYCHHs CICIUAIBHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHX
JUCLMILTNH B By3aX U OpraHU3aIUsaX CpeJHero npodeccuoHaibHOro oopazoBanus. B aToit cs3u
U3ydeHue TnpeaMera «XUMHUS» OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha paclIUpEeHUue Hu
yrayOJIeHHe TEOpEeTUYeCKOW © TPAKTUYECKOH TMOATOTOBKM OOYYalOUIMXCs, BBIOpABIINX
ornpenenéHHbiii npoduiab 00ydyeHus, B TOM YHCIE ¢ NMEPCIEKTUBON MOCIEIYIOIIEro MOIyYeHUs
XMUMHYECKOro 00pa30oBaHMsl B OpraHu3anusx npodeccuoHanbHoro oopazoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miIaHWpyeMBIM pe3yJibTaTaM OCBOSHUs (emepaabHOM
0o0pa3oBaTeIbHON MPOrpaMMBbl CPEIHEro 0o0IIero oopa3oBaHUs H3ydeHHE IpeaMeTa « XUMUsS»
OPUEHTUPOBAHO TAK)KE HA PEILICHUE 3a/1a4 BOCIUTAHUS U COLUATIBHOTO Pa3BUTHsI 00 y4arOIIMXCs,
Ha (GOPMHUPOBAHUE Yy HUX OOIEUHTEIIIEKTYaIbHbIX YMEHUN, YMEHUHN pallMOHAIN3AlUH y4eOHOI0
Tpyaga ©  OOOOMIEHHBIX CHOCOOOB  JEATEIBHOCTH, WMEIOIIUX  MEXAUCIUILUIMHAPHBIN,
HaAMPEIMETHBIH XapakTep.

CocraBnsommM mpeaMera «XUMHUS» Ha YPOBHE YIIyOJEHHOTO HM3YyYEHUS SIBIISIOTCS
yrayonénueie Kypebl — «Oprannueckas xumusi» U «OOmass U HeopraHudeckas xumusi». [lpu
OIpENETICHUH MOAXOJI0B K OTOOpY M CTPYKTYpHOW OpraHM3allid COJEpXaHUS 3TUX KYpCOB B
porpamme Mo XMMuu 3a ocHoBY NpuHATH nosiokeHuss ®I'OC COO o paznuuuax 6a3o0Boro u
yriay0IEHHOT 0 YpOBHEN M3ydeHHUs peaMeTa.

OcHoBy conepxkaHus KypcoB «Opranuueckas xuMus» U «OOmass u HeopraHudeckas
XUMUSD» COCTaBIISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUW M YMEHHH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3Yy4Y€HHUs NpeaMera. JTa CHUCTeMa 3HAHUM IMOIy4aeT ONpenesiéHHOE TEOPETUYECKOoe
JIOTIOJIHEHWE,  TO3BOJIAIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OonmbIIMi  00BEM
¢akromornyeckoro Matepuana. Tak, Ha yriyOJaE€HHOM ypoBHE M3Y4YeHUs MpeamMera obecreyeHa
BO3MOXKHOCTh 3HAYUTEIHHOI'O0 YBEIHUEHUS 00bEMa 3HAHUH O XUMHUYECKUX OJIIEMEHTaX U
CBOMCTBaxX MX COEAMHEHUN HAa OCHOBE PACIIUPEHHS U YriayOJeHUs MPEeACTaBICHUM O CTPOCHUU
BEI[ECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTAX MPOTEKAHUsS PEAKIUN, paCCMATPUBAEMBIX C
TOYKH 3PEHUS] XUMUYECKON KUHETUKU U TepMOAMHAMUKH. M3ydeHune nepuogndeckoro 3akoHa u
[lepuoanueckoil  cucTeMbl XMMHUYECKHX  JJEMEHTOB  OasupyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX IMPEICTABICHUAX O CTPOCHUHU aToMa. XUMHYECKas CBSA3b OOBICHAETCA C
TOYKW 3PEHUS DHEPreTUYECKUX H3MEHEHHH mpu e€ o0pa3oBaHMM U Pa3pyIICHUHU, a TaKKe C
TOYKHM 3pEHHUs MeXaHu3MoB e€ oOpa3oBaHus. l3ydyeHue TuNOB peakuuil JOMONHSIETCS
(opMUpOBaHUEM IIPENICTABICHUN 00 IEKTPOXUMHUYECKUX MPOLIECCAX U AJIEKTPOJIU3€E PaclliIlaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4yeckol XUMHHM IpPU PACCMOTPEHHH PEAKIHOHHON
CIIOCOOHOCTH COSIMHECHHH yAeNsIeTcs 0co00e BHUMaHHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3 dexTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIUi.

Oco0oe 3HaUYeHHE MMEET TO, YTO Ha COAEp)KAaHUE KYPCOB XUMHUH YIiyOiIEHHOrO YPOBHS
U3YyYEHHUsl I KJaccoB ompenenéHHoro npoduis (riaBHBIM 00pa3oM Ha HUX CTPYKTYypy U
XapakTep JOMOJHEHUH K oOIIel cucTeMe NMpeAMETHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeameTsl. Tak, HampuMmep, B COAEpKaHMM MpeAMeTa sl KIacCOB XHUMHUKO-(DM3MYECKOTo
npoduis 6onbpinoe 3HaYeHHE OyIyT UMETh dJIEMEHTHl Y4eOHOro MaTepHaa 1mo oO0mel XUMUU.
[Ipu u3yueHWM mpeAMETa B JAHHOM Ciydae akIeHT OyaeT caeinaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB M TCOPHI B XHMHH H B (U3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOPHUS
(MonekynsipHast Teopus B (U3MKE), 3aKOHBl COXPAHEHUS MacChl U DHEPrHH, 3aKOHBI
TEPMOAMHAMUKH, JIEKTPOSIN3a, IPECTABICHUS O CTPOCHUU BEIIECTB U APYTOE.



B 10 e Bpems B copepKaHUU IpeaMeTa i KIacCOB XMMHUKO-OHOJIOrHUeCKOro mpoQus
OOJNBIIMIA yIEeNbHBIM BeC OyIeT UMETh OpraHudecKas XuMus. B 3ToMm ciaydae mpemocTaBisieTcs
BO3MOKHOCTb /1J1s1 60J1ee 00CTOATEIbHOIO0 PACCMOTPEHUS XMMUUECKON OpraHu3aluy KIETKH Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOPOHl BXOIAT, K IMpPUMEPY, TaKHE€ CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMIUJIbI, OCJIKH, YIJIEBOAbI, HYKJIEHMHOBBIE KUCIOTHl U Jpyrue. Ilpu stom
3HaHUS O COCTaBE M CBOWCTBAX MpPEACTABUTENIEd OCHOBHBIX KJACCOB OPraHMYECKHUX BEIECTB
CITy’KaT OCHOBOM JJIsl U3y4EHHS CYIIIHOCTH MPoIieccoB (POTOCHHTE3A, JbIXaH s, TUIIEBAPCHUS.

B mane ¢opMupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOEHHUS OOIICHAYYHBIX
METO/I0B MO3HAHUS U OIbITa NPAKTUYECKOr0 MPUMEHEHHUS HAYYHBIX 3HAHUI U3yd€HUE peaMeTa
«XuMus» Ha YriayOoJ€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C Y4eOHBIMHU
peIMeTaMH, BXOASIIMMH B COCTaB MPEAMETHBIX o0acTeil «EcTecTBeHHO-HayYHbIe TPEIMEThD,
«MatemaTrka 1 HHGOpMaTHKa» U «PyccKkuil A3bIK U TUTEpaTypay.

[Ipn u3ydyeHun ydeOHOro mnpeamera «XuUMUs» Ha yriayOJa€HHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpenHero oomero oOpa3zoBaHus (Ha 0a30BOM ypoBHe), 3agadeid
NEPBOCTENEHHON 3HAYMMOCTH SBISETCS (OPMHPOBAHHUE OCHOB HAyKHM XHMHUHU Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOW JESATENbHOCTH YeJIOBeKa U OJHOI0 U3
KOMITOHEHTOB MHUPOBOM KYJIbTYphl. Perienne 3Toil 3aauyn Ha yriryOJIEHHOM YPOBHE HM3ydeHUS
IIpeIMeTa MPEAIIoIaraeT Pean3alyio TAKUX L eNel, Kak:

e (QopmupoBaHHE MPEACTABICHUI: 0 MaTepUATbHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [103HABAaEMOCTH SIBJICHUI IPUPOBL, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BeaylIel posin B 00ECIEUYEeHUN YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU
npo0JieM 3KOJIOTMYECKOW, SHEPreTMYecKOl M MUIeBOW 0e30MacHOCTH, B Pa3BUTHU
MEIWIMHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HWCTOYHHMKOB JHEPrUU, B
obecrieueHun panoOHAIBHOIO I PUPOJOIIOIB30BAHMS, B (hopmupoBaHUU
MHUPOBO33PEHHS M OOIIEH KyJIbTYphI UEIOBEKA, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[10POBbIO U IPUPOAHOU CpEAE;

® OCBOCHHME CHCTEMbl 3HaHHH, JIeXKAIMUX B OCHOBE XHMHUYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAaY4YHOH KapTUHBI Mupa: (yHIaMEHTaJbHBIX MOHSITHH, 3aKOHOB U
TEOpUl XUMHUHU, COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHHHM BEUIECTBA HA Pa3HBIX
YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMHYECKUX M KUHETHMYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peaKkIuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CHCTeMax, 00 00Iux
Hay4HbIX IPUHLHIIAX XUMHYECKOT O ITPOU3BOJICTBA;

e ¢opMupoBaHue y OOYYaIOIIUXCS OCO3HAHHOIO IOHUMAHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XHUMHYECKUX 3HAHUU JJIsI OOBSICHEHUS KIIOUEBBIX HJEeH U Tpodiiem
COBPEMEHHOW XUMHUHU, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBICHUH, HMEIOIINX
€CTECTBEHHO-HAYYHYIO0 TPUPOAY; TI'PaMOTHOrO pelIeHUs MpoOyieM, CBSI3aHHBIX C
XUMHEH, MPOrHO3UPOBAHMS, aHaiM3a U OLUEHKM C TMO3ULHUM 3KOJIOTMYECKOU
0€30MacHOCTH TOCIIEACTBHI OBITOBOW M MPOU3BOJICTBEHHOW AEITEIHHOCTH YEIOBEKa,
CBS3aHHOM € XUMHYECKUM IPOU3BOJICTBOM, MCIOJIb30BAaHUEM U IepepaboTKOM
BELIECTB;

e yrioyOJeHHe NPEACTABICHUNW O HAYYHBIX METOJaX MO3HAHUS, HEOOXOJUMBIX IS
npUOOPETEHHS] YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U O0BCHEHUS XUMHUECKUX
SBJICHUH, MMEIOIIUX MECTO B TMPUPOJE, B MPAKTUYECKON JEATEIbHOCTH H
MOBCEIHEBHOM KU3HM.

B muaHe peanuzanuy TNEepBOOYEPEIHBIX BOCIUTATENIbHBIX UM Pa3BUBAIOMIMX (QyHKUIMN
IIEJIOCTHOM CHCTEMbI CPEAHEro OOIIero o0pa3oBaHHUS NPU HU3YUYEHUHU IpeaMeTa «XUMHs» Ha
yriayOiEHHOM YpOBHE 0COOYIO aKTYalbHOCTh MPUOOPETAOT TaKUE LIEIH U 3a]1a4H, KaK:

e BOCOUTaHHE YOEXKIEHHOCTH B I103HABAEMOCTH SBJICHMH MPUPOJIBI, YBaXKEHUS K
MpoIeccy TBOpYECTBAa B O0JACTH TEOPETUYECKUX M MPUKIAAHBIX HCCIEJOBAHUNA B



XUMHUH, POPMUPOBAHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BHUTHE MOTMBAIMU K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIUTAHHIO HA OCHOBE YCBOCHUS O0IIEYETOBEYECKUX IEHHOCTEH;

® Dpa3BUTHE I[IO3HABATEIBHBIX HMHTEPECOB, HMHTEIJICKTYAIbHBIX W  TBOPUYECKHX
criocoOHocTel oOyuaromuxcs, GopMHUpPOBaHME y HUX CO3HATEJILHOTO OTHOILIEHHS K
caM000pa30BaHUIO ¥ HEMPEPHIBHOMY OOpa30BaHUI0 KaK yYCIOBUIO YCHEITHOW
npoecCHOHAaTbHOW U OOIISCTBEHHON JESTeNbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBbBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e )KH3HHU;

e (dopMHpOBaHHME YMEHHH M HAaBBIKOB Pa3yMHOI'0 MPUPOAONOIB30BAHHS, Pa3BUTHE
OKOJIOTMYECKOW  KYyJBTYpbl,  INPHOOPETEHHWE  OINbiTa  OOIIECTBEHHO-TIOJIE3HOM
IKOJIOTMYECKOM JIeATEIEHOCTH.

OO01mee YUCIIO YacoB, MPEAYCMOTPEHHBIX JUJIsi M3YYCHHS XHMHHU Ha YrIyOJIEHHOM YpPOBHE
cpennero obuiero odpaszoBanusi, cocraBisier 204 gacos: B 10 kmacce — 102 gaca (3 daca B
Heznemo), B 11 kmacce — 102 gaca (3 4aca B Henemo).

COJAEPKAHUE OBYUYEHUSA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHNYeCKOi XMMHH.

[IpenMeT ¥ 3HAUYE€HHWE OPraHUYECKOM XUMHUH, TMPEACTABICHHE O MHOr000pa3uu
OpraHUYECKHUX COCIMHECHUM.

DONEeKTpOHHOE CTPOCHHE aToMa YIJepoaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbIe BO3MOXKHOCTH aTOMa yriepoja. XMMHUEcKasl CBSI3b B OPraHMYECKUX COEIMHEHUSX.
Tunel rubpuan3anuu aTOMHBIX opOuTasei yriaepona. MexaHusmbl 00pa30BaHUs KOBaJIEHTHOU
cBsi3u (OOMEHHBIH W JTOHOPHO-AKIENTOPHBIN). THIBI TepeKphIBAHUS ATOMHBIX OpOUTANCH, G- U
n-cBsi3M. OnuHapHas, ABOMHAs W TpoilHas cBsi3b. CHocoObl pa3pblBa CBA3EH B MOJEKYJax
opraHnueckux Bemiects. [loHaTne 0 CBOOOIHOM pajyKae, HyKIeopuie 1 31eKTpodue.

Teopust cTpoeHuss opraHuyeckux coenuHeHuii A.M. bytinepoBa U coBpeMeHHBIE
MIPEJCTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HaueHHE TEOPUH CTPOSHHSI OPraHMYeCKUX COCTUHEHHH.
Monekynsipasle U CTpYKTypHble (opmynsl. CTpykTypHble (OpMYJbl pa3iUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, cKejleTHas. M3omepus. Buabsl unszomepun: CTpyKTypHasd,
IIPOCTPAHCTBEHHAsA. OJIEKTPOHHbIE A(@PEKTb B MOJEKYyJaX OPraHMYeCKHX COEJUHEHMH
(MHAYKTUBHBINA U ME30MEPHBIN 2 (HEKTHI).

[IpencraBnenue o kiaccu(pUKalUy OpraHUYecKuX BemecTs. [lonaTue o GyHKINOHATBEHON
rpynne. ['omonorus. I'omonoruueckue psaapl. CuctemaTiyeckass HOMEHKJIATypa OpraHU4ecKuX
coenqunenuii (IUPAC) u TpuBHalibHbIC HA3BaHUS OT/ICIbHBIX MTPEACTABUTEIICH.

OcobenHoct W Kiaccuukanuss — opraHMueckux — peakuuil.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHbIE PEAKIIUU B OPraHUYECKON XUMUHU.

OKCrepuMeHTaJIbHbIE METO/Ibl U3yUEHHUS BEIECTB M UX MPEBPALICHUI: 03HAKOMIIEHUE C
o0pa3iamMu OpraHMYecKHX BEIIEeCTB M MaTepHhallaMd Ha UX OCHOBE, OMNBITHI MO MPEBPAILICHUIO
OpPraHMYeCKUX BEIIECTB INpW HarpeBaHuu (MJIaBieHHE, OOYIrIMBaHWE W  TOpEHHe),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEIECTB.

Yraesoaopoasl.

Ankanpl. ["'omomoruueckuii psij ajikaHoB, 001Iast Gpopmyia, HOMEHKIATypa U U30MEpPHUs.
DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKAHOB, SP>-TMOPUIM3AIUsS aTOMHBIX
opOutaneii yrieponaa, 6-cBsizb. DU3NYECKUE CBOWCTBA ATKAHOB.



XUMHUUYECKHE CBOWCTBA AJKAaHOB: PEAKLMHU 3aMEIICHUs], U30MEPU3aLUH, TETUIPUPOBAHMUS,
LUMKIU3aluy, T[HPOJM3a, KpeKuHra, ropeHus. llpencraBieHne o MexaHU3ME peaKIMid
pPaavKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupozae. CriocoObl MOTy4eHNs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O6mas Gopmymna, HoOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS H
XMUMHYECKUX CBOWCTB MabIX (IUKIONPONAH, IUKIOOYTaH) © OOBIYHBIX (IMKJIONEHTAaH,
[UKIIOTeKCaH ) MUKIOAIKaHOB. CITOCOOBI MONyUYeHUS U TPUMEHEHUE [IUKII0AIKaHOB.

Ankenbl. ["'oMonmornueckuii ps ajnkeHoB, o0mmas Gopmyina, HOMEHKIATypa. IIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] AJKEHOB, SP’-TMOpHAM3alMs aTOMHBIX OpOHTaseit
yriaepona, 6- 1 m-cBsizu. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) usomepus. dusznueckue
CBOMCTBA AaJKEHOB. XHMHYECKHE CBOMCTBA: PEAKIUU NPUCOEAUHEHUs, 3aMEIICHHS B O-
MIOJIOKEHUE IpU JIBOWHOM CBS3M, MOJUMEpU3alMM W OKHUCieHud. IIpaBuino MapkoBHUKOBA.
KauecTBeHHBIE peakliiy Ha IBOMHYIO CBsA3b. CIIOCOOBI MOJTy4€EHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusie). (OCOOEHHOCTH DJIGKTPOHHOTO  CTPOEHUS W XMMHYECKHMX  CBOWCTB
CONPSDKEHHBIX OUeHOB, 1,2- u 1,4-npucoenunenue. [loanmepusanus coOnpspKEHHBIX JAUEHOB.
Crioco0Ob! osTyyeHHs ¥ IPUMEHEHHE aIKa HEHOB.

Anxunbl. ['oMonornueckuii psig ankuHOB, 00mIast (opmyia, HOMEHKJIATypa U U30MEpPHSL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKUHOB, SP-TMOpHUIM3allis aTOMHBIX
opOutaneir yriaepoaa. PuU3NUYECKHE CBOMCTBA aJKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIMH
IPUCOECIUHEHUS, TUMEPU3ALUM U TpUMEpU3aluu, OKUcieHusa. KucioTHele cBOMCTBAa alKUHOB,
MMEIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBIE peaklUd Ha TPOWHYIO CBs3b. CIOCOOBI
MOJTyYEHUS ¥ IPUMEHEHHE aJIKUHOB.

ApomMaTrueckue yrieBoaopoasl (apensl). ['oMonorndyeckuii psia apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U IMPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJIbl OeH30a.
dwu3nveckre CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30lla M €ro TOMOJIOTOB: PEaKIUU
3aMEIIEHNUs B OCH30JIbHOM KOJbIIE M YIVIEBOAOPOAHOM DaguKaje, Peakluu MPUCOEAUHEHUS,
OKHcIieHHe romoJioroB Oensona. [Ipencrapnenre 06 OpHEHTHPYIOIIEM JCHCTBUU 3aMeCTUTENeH
B OCH30JIbHOM KOJIblle Ha MpUMeEpE aJKUJIbHBIX PaJUKaJIOB, KapOOKCHIbHOM, THAPOKCHIBHOM,
aMUHO- ¥ HUTPOTPYMIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XUMHYECKHX CBOMCTB CTHpPOJA.
[Momumepusanust  ctupona. CrnocoObl  TOMyYeHHS W NpPUMEHEHHE  apOMaTHYECKUX
YTIIEBOAOPOIOB.

[Tpuponueiii ra3. [lonytHeie HedTaHble ra3pl. HedTh u €€ npoucxoxaenue. KaMmeHHbIH
yrojib U NpOAYKTHl ero mnepepaboTku. CrocoObl nepepalOoTKH HePTH: IMEpPEeroHKa, KPEKUHT
(TepMHUECKHii, KaTaTUTH4YeCKUii), pudopmuHr, nuponus. [IpoaykTel nmepepaboTku HePTH, UX
IpUMEHEHHUE B IPOMBIIIIEHHOCTH U B OBITY.

I'enernueckas CBsA3b MEXAY PA3IMYHBIMU KJIaCCAMU YIJIEBOJOPOAOB.

DONEKTPOHHOE CTPOEHHME TIaJIOreHIIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMenieHus
rajjoreda Ha THJAPOKCOIPYIIy, HUTPOrpylIy, LUaHOIpyHIly, amuHorpymmy. JleiictBue Ha
raJIOTEHNPOM3BOJHbBIE BOJHOIO U  CIHUPTOBOrO pacrBopa wiénoud. BsaumopeiicTBue
JUTaJIOr€HAIKaHOB C MarHueM M IUHKOM. [loHsTHE O MEeTauI0OpraHMYeCKUX COEAMHEHHSX.
Hcnonp3oBaHue TrajJOreHMpPOU3BOAHBIX YIIIEBOJOPOAOB B OBITY, TEXHUKE W MPH CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIepUMEHTAJIbHbIE METOJbl HM3YYEHHUs BEIIECTB W UX IPEBpAIlCHUI: H3ydeHHE
(¢u3nYeCcKuX  CBOWCTB  YIJIEBOAOPOZOB  (pacTBOPUMOCTH),  KAayeCTBEHHBIX  pPEaKIMii
YTJIEBOJ0POJIOB Pa3MYHbIX Ki1accoB (oOecrBeurBaHUE OpPOMHON MM MOJHOM BOJBI, pacTBOpa
NepMaHraHaTa Kajds, B3aUMOJCHCTBHE alleTHJIeHa ¢ aMMHaYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHE yriepojaa U BOIOPOAA B OPraHMYECKHX BEIIECTBaX,
MOJly4YeHHE ATUJIEHA U HU3YYEHHUE €ro CBOWCTB, O3HAKOMJIEHHME C Koyekuusmu «Hedprs» n
«Yromp», ¢ oOpa3umamMu MJjacTMacc, KaydyKOB M pE3HMHbBI, MOJCIUPOBAHUE MOJIEKYI
YIJI€BO0PO/IOB U TaJION€HITPOU3BOIHBIX YIJIEBOIOPOOB.



Kucsiopoacoaepaxamme oprannyeckue coeiMHeHHs.

[IpenenbHble ogHOaTOMHBIE crupThl. CTpoeHHe MOJEKyJl (Ha IpuMepe MeTaHoja U
sTaHoza). 'omonoruyeckuil psa, obmas popmyia, ©30MepUs, HOMEHKIATypa U KilacCH pUKaLUs.
@dusnueckue CBOWCTBA IMpEAENbHBIX OJHOATOMHBIX CHUPTOB. BoaoponHble CBSI3U MEXAY
MOJIEKYJIAaMH  CIIUPTOB. XUMHUYECKHE CBOMCTBA: peakUUH 3aMEUIeHUs, JeruJpaTaiui,
OKMCJIEHUS], B3AUMO/IECTBUE C OPraHUYECKUMHU U HEOPraHM4eCKUMHU KucioTamu . KauecTBeHHas
peakiys Ha OAHOATOMHBIE CHUPTHI. JlelicTBME 3TaHOIAa M METaHOJA HAa OPraHu3M 4eJIOBEKa.
Crioco6bI mosTyueHus ¥ IpUMEHEeHNe OTHOATOMHBIX CITUPTOB.

[TpocTteie a¢upsl, HOMeHKIaTypa U u3oMepusi. OCOOCHHOCTH (U3HYECKUX M XUMHUYECKUX
CBOMCTB.

MHoroatomMHbl€ CIUPTBI — 3TUIEHIVIMKOJb U TiulepuH. PU3ndyecKkue U XUMHUYECKHE
CBOMCTBA: pEAaKUMM 3aMELIEHUs, B3aUMOJCHCTBHE C OPraHMYECKUMH M HEOPraHMYECKUMU
KHMCIOTaMH, KaueCTBEHHAasl PeaKlisi Ha MHOTOaTOMHbIE cUpThl. [IpencraBiieHne o MexaHHU3Me
peakiuii HykieopuibHOro 3amenieHus. Jleficteue Ha opranusm yeiaoBeka. CriocoObl mosrydeHus
Y IIPUMEHEHHE MHOT' OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIIbl, B3aUMHOE BJIMSHUE TUIPOKCOTPYIIBI M OEH30JILHOTO A1pa.
®dusnueckue cpoiictBa ¢peHona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakiuu Ha ¢eHon. TokcuuHocTh ¢eHona. CrocoObl ModydeHHs: U IMpUMEHEeHue (eHoa.
®deHondopmanbaeruiHas cMoJa.

KapOoHunbHbIE COEOUHEHHMsS] — albJerujbl M KETOHBL. JJEKTPOHHOE CTpPOCHUE
KapOOHHJIbHOM Tpynnbl. ['oMonoruueckue psabl adpAerdOB W KETOHOB, obOmas ¢opmyna,
n3oMepusi U HoMeHkJatypa. Dusnueckue CBOMCTBA albJETUJIOB U KETOHOB. XUMUUYECKHUE
CBOMCTBA abJACTUJOB U KETOHOB: peakuuu mnpucoequHeHus. OKucieHue ajbAerujioB,
KauyeCTBEHHbIE peaklUUU Ha anpaeruabl. CrnocoObl MoaydeHUs U NPUMEHEHHE allbJerujioB U
KETOHOB.

OIHOOCHOBHBIE TpeesibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUSI MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkinarypa. Pusnueckue CBOWCTBA OJHOOCHOBHBIX
IIpefeIbHbIX KapOOHOBBIX KHCIOT. BogoponHble cBSI3M MEXKIy MOJIEKyJaMH KapOOHOBBIX
KHCIOT. XUMHYECKHE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakius >TepHU(UKAINH, PEaKIHUU C
y4acTHEM YTJIEBOJOPOAHOro paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [ToHsTHE
O MPOU3BOJIHBIX KapOOHOBBIX KUCIOT — CIIOKHBIX 3upax. MHOroodpasue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENPEIEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBBIX KHUCIOT. IIpencraBurenn BbICHIMX KapOOHOBBIX KHCIIOT:
CTEapuHOBAasl, MNAaJbMUTUHOBAs, OJIEUHOBAs, JIUHOIE8As, JAUHONeH08as KUCIOThL. (CrocoObl
MOJYYEHHS U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnsie 3¢upsl. 'omonoruueckuii psin, obmas dopmyna, U30MepUs U HOMEHKJIATYpa.
duznyueckue U XMMUYECKUEe CBOMCTBA: TUAPOJIN3 B KMCJION U IIEJIOYHON cpee.

Kupsl. Ctpoenue, ¢puzndeckue U XUMUYECKUE CBOWMCTBA JKMPOB: T'MAPOJIU3 B KUCIOH U
1es04HoN cpene. OcoOEeHHOCTH CBOMCTB )KMPOB, COAEPIKAILUX OCTATKU HEIPEAEIbHBIX KUPHBIX
Kucnot. XKupsl B ipupoze.

MBpI14 KaK CONM BBICIIMX KapOOHOBBIX KHUCIOT, UX MOIOIIEE IeHiCTBHUE.

OO0mas xapakTepucTHKa yriaeBogoB. Kiaccudukamus yrieBogoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapupl: TIIOKO3a, (QpPyKTO3a, rajgakToza, pubdo3a, Ie30Kcupuodosa.
®dusznueckue CBOMCTBA M HaxoxkaeHue B npupone. dorocuHTe3. XMMHYECKHE CBONCTBA
TJIIOKO3BI:  peakluu C y4yacTHEM CIHMPTOBBIX M aIbJErMJIHOW TpYINN, CIUPTOBOE U
MOJIOYHOKHUCI0e OpokeHue. [IpuMmeHeHHe TIIOKO3bI, €€ 3HAaYeHHEe B JKU3HEACSTEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIaKTo3a. BoccraHaBiuBawmomue U
HEBOCCTaHaBIMBAIOLMe aucaxapuasl. I'maponus aucaxapunoB. Haxoxnenue B mpupone u
npuMmeHenue. Ilonmcaxapuapl: Kpaxmal, TNIMKOI€H M Lemnos03a. CTpoeHHe MaKpoMOJIEKYII
KpaxMmalia, TJHKOT€Ha U UeJUToi03bl. (DHU3NUecKhue CBOWCTBA Kpaxmaida W LEJUIIOJIO3BI.
XUMHYECKHe CBOMCTBA Kpaxmala: THAPOJIU3, KaueCTBEHHAs peaklus C HMOJOM. XHUMHUYECKHE



CBOMCTBA LIEJUTIOJIO3bI: THIPOJIN3, MOJydyeHue F3(PUPOB eUTt0I03bl. [ToHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, all€TaTHBIM MIENK).

OKClepUMeHTaJIbHbIE METOAbl M3Y4YEHMsI BEUIECTB M MUX NPEBpAIEHUN: pacTBOPUMOCTh
pa3MYHBIX CIHUPTOB B BOJIE€, B3aUMOJIEHCTBUE 3TaHOJA C HATPUEM, OKHUCIEHHE 3THUJIOBOTO
CIIUpTa B ajbJerWj Ha PacKalléHHOM MEIHOW MPOBOJIOKE, OKHCJIEHUE 3TUJIOBOIO CHUPTA
JUXpOMaTOM Kasis (BO3MOKHO HCIIOJb30BAHUE BUJIEOMATEPHAIIOB), KAUECTBEHHBIE PEaKIIMK Ha
anpaerusl (¢ rugpokcugom quammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riumnepruaa
c rugpokcugoM Meau(ll), xumudeckre cBolcTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE
pacTBopa Traoko3bl ¢ rumpokcugoM menu(ll), B3aumonmelicTBue Kpaxmana C MOJOM, PEIICHUE
SKCHEPUMEHTAbHBIX 3a7a4 1o TeMaM «CriupThl U GeHomb», «KapooHoBbie KUCIOTHI. CI0XKHBIE

3pUPBD».
A3oTcoepiKaiie OpraHuyeckue coeTHHEeHHUs.
AMHMHBI — OpraHMYecKHe TMpOW3BOJAHBIE amMMmuaka. Kiaccudukanus amMHHOB:

anidaTudeckue U apoMaTHUecKHe; MepBUYHbIe, BTOPUYHbIE U TpeTUyHble. CTpOeHUE MOJIEKYIL,
obmas ¢gopmyna, u3oMepusi, HOMEHKJIATypa U (u3NYecKue CBOMCTBa. XMMHUYECKOE CBOMCTBA
anidaTU4ecKuX aMHHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHHE, B3aUMOJEHCTBHE MEPBHUYHBIX
aMUHOB C a30THUCTON KUCIOTOM. COJIM aTKUJIaMM OHUSI.

AHWINH — NpeACTaBUTENb AaMUHOB apoMaTuyeckoro psiia. CtpoeHue anuinHa. Bzaumuoe
BIIMSIHUE TPYIIIl aTOMOB B MOJeKyye aHmimHa. OCOOEHHOCTH XMMHYECKHX CBOWMCTB aHWJIMHA.
KauectBennbie peakiuu Ha aHuwiuH. CrmocoObl MONyYeHUs U MpPUMEHEHHE alu(aTudecKux
amuHOB. [lonmyueHne aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucinorel. Homenknatypa u  uzomepus. OTtaenbHble NPEACTABUTENH  O-
AMHHOKUCJIOT: TJMUHH, aJJaHMH. PU3NYECKUe CBOMCTBA aMHHOKHUCIOT. XMMHUUYECKHE CBOMCTBA
AMUHOKHUCIIOT KakK aM(OTEpHBIX OpPraHWYeCKUX COCAMHEHUW, peakuus TMOJUKOHCHCAIINH,
o0pa3oBaHMe MENTUAHON CBs3H. brosornyeckoe 3HaueHWEe aMUHOKUCIOT. CHHTE3 U THAPOJIU3
MENTUAOB.

benku kak mnpupognbie mnosmMepsl. [lepBuuHasi, BTOpUYHAsE U TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBa OENKOB: THAPOJH3, JICHATYpallvs, Ka4eCTBEHHbIC peaklUd Ha
OenKu.

DKCNepUMEHTAIbHBIC METOIbl M3YYCHUS BEIIECTB M HMX MPEBpAlICHUN: PaCTBOPCHHE
OCNKOB B BOJIE, A€HATypalusi OCIKOB MPH HarpeBaHWU, I[BETHHIC PEAKIIMH Ha OCJIKH, PEIICHUE
SKCIIEPUMEHTAIBLHBIX 3aJa4 [0 TeMaM «A30TCoAepKallie OpPraHWYeCKHUE COCIUHEHUS» W
«PacriozHaBaHME OPraHUYECKUX COEIUHECHUIN.

BoicokomosiekyJasipHbIe COeTUHEHUS.

OcCHOBHbIE TIOHATUS XUMHMH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IOJUMEpPU3aLUU, CpeaHsAsl MoyeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMepU3alis U MOJIMKOHIEHCALIUSL.

[Tonmumepubie MaTepualbl. [Tnactmacchr (monmuaTUIIEH, MTOJIUITPOMUJIEH,
MTOJIMBUHUIXJIOPUI, MOJIUCTHPOII, MOJTMMETHIMETAKPHUIIAT, MOJTMKAPOOHATHI,
oM TUIICHTEpeTanat). Y THiM3anus u nepepadoTKa NIacTHKa.

DOnacToMepbl: HATypaJlbHbI  KaydyyK, CHHTETHMYECKHME Kaydyyku (OyTaJIneHOBBIH,
XJIOPOMPEHOBBIM, U30MPEHOBBIN) U CUJIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHBIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAallPOH U JIABCAH).

[Tomumepsl  crnenuanbHOro  HasHadyeHUst (TeJIOH, KeBJAp, DJIEKTPONPOBOJSIINE
MOJIMMEPBI, OHopa3araeMble OJIUMEPHI).

DKClepuMEeHTaJIbHbIE METOJIbl M3yYEHHUs BEIECTB U MX MPEBPAIllCHUM: 03HAKOMIIEHUE C
oOpa3maMu TPHUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, peIlIeHue
SKCIIEpUMEHTAJIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBanue niaacTMacc U BOJIOKOHY.

PacuérHrie 3agaun.



Haxoxnenue MoJieKyJIsipHOi (OpMYyJIbl OPraHU4YEeCKOro COEAMHEHHSI IO MaCCOBBIM J10JISIM
3JIEMEHTOB, BXOSIIMX B €ro COCTaB, HAXOXJEHUE MOJIEKYJSPHON (POpPMYsIbl OpraHU4YecKoro
coequHeHusi 1Mo Macce (00bEMY) TPOIYKTOB CropaHus, MO KOJIWYECTBY BeIIecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIMH U/UIIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OPMYJIbI
OpPraHMYEeCKOro BEIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CHOCOOOB IOJIy4YEHHS,
OIpeNleTIeHUE O BBIX0/1a IPOAYKTA PEAKIIMM OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss MeXIpeIMETHBIX CBSI3€M MPH M3Yy4YEHMHM OpraHWyeckoil xumuu B 10 kmacce
OCYIIECTBJISICTCSI Yepe3 MCIOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaKk H
MOHSTUH, IPUHATHIX B OTAEIBHBIX TPeIMETaX eCTEeCTBEHHO-HAYYHOT O IIMKJIA.

OO0mue ecTecTBEHHO-Hay4yHbI€ IOHATHUA: SBJIEHUE, HAy4yHBIH (AKT, TUIIOTE3a, TEOpPHUs,
3aKOH, aHAJM3, CHHTE3, KiacCHUKaIWs, HaOIIONEHHE, WU3MEpEHHE, SKCHEPUMEHT, MOJEb,
MOJIEJMPOBaHUE.

@dusuka: MaTepus, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, HHEPreTUYECKUN
YPOBEHb, BEILECTBO, TeJI0, 00bEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3UUYECKUE BEIUYMHBI,
€IMHULbI U3MEPEHUS], CKOPOCTh, SHEPIHs, Macca.

buonorus: kierka, opranusMm, 3kocuctema, ouocdepa, MeTadonIU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN W TeTepoTpodHBIM THN NHTAHHS, OpoXKeHue, (OTOCHHTE3, AbIXaHUE, OEenKu,
YTJI€BOJIbL, KU PbI, HYKJIEMHOBbIE KUCIOTHI, (PEPMEH THI.

['eorpacdusi: mosae3Hble UCKOMAaeMble, TOIUIUBO.

TexHoJiorus: NUILEBbIE IPOAYKTHI, OCHOBBI PALlMOHATIBHOIO IUTAHUS, MOKOIIME CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIASI U HEOPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI XMMUM.

Atom. CocTaB aTOMHBIX siiep. XUMUUYECKUM 3nieMeHT. M3oronbl. CTpoeHHe 3JIeKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIE YHCIA. ODHEPreTUYECKHE YPOBHU M TMOAYPOBHU. ATOMHBIE
opouTtanu. Knaccudukaius XUMHYECKHX 3JIEMEHTOB (S-, pP-, d-, f-amemenTsr). Pacnpenesnenue
JNIEKTPOHOB 10 AaTOMHBIM OpOUTaNsAM. DIJEKTPOHHbIE KOHQUTYpallMM aTOMOB 3JEMEHTOB
MIEpPBOr0—4eTBEPTOrO0 IMEPHOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaluyi HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonuuecknii 3akoH u Ilepuommueckas cucremMa xumuyeckux osnemeHto JI.H.
MenneneeBa. CBsA3b IEpUOAMYECKOro 3akoHa U Ilepuoanueckoil CHUCTEMBI XUMHUYECKHX
JJIEMEHTOB C COBPEMEHHOW TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB
XUMHUYECKUX IEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX U CIIOXKHBIX BELIECTB 10 IpyNIaM H
neprojaM. 3HadeHue nepuoandeckoro 3akona JI.11. Menneneena.

XuMHueckast CBsA3b. BHIBI XMMHUYECKON CBSA3M: KOBAJCHTHAs, MOHHAs, METaJuIM4ecKas.
MexaHu3Mbl 00pa3oBaHMsl KOBAJIGHTHOW CBSA3M: OOMEHHBIN M TOHOPHO-aKLENTOPHBINA. DHEprus
U JUIMHA CcBs3U. I1onspHOCTE, HAllPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM cBs3U. KpaTHble
cBsi3U. BojiopoaHast cBsi3b. MeXMOJIEKYIsIpHbIE B3aUMO/I €1 CTBUSI.

BaneHTHOCT M BaJEHTHBIE BO3MOXHOCTU aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJ C HUX T€OMETPUYECKUM CTPOEHHEM (Ha MpUMEpPE COEIUMHEHHH 3JIEMEHTOB BTOPOIO
epuosa).

IIpencraBieHne O KOMIUIEKCHBIX coenMHEHUsAX. (COCTaB  KOMILJIEKCHOIO  HOHa!
KOMITJIEKCOOOpa3oBaTelb, JHMraHAbl. 3HAuYeHHEe KOMIUIEKCHBIX coenuHeHuid. Ilonartue o
KOOPJIUHAIIMOHHON XUMUU.

BemecTsa MOJEKYIAPHOIO M HEMOJEKYJSIPHOIO CTPOCHHs. THIIBI KPUCTAJUIMYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEILIECTB.



[TonsTue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpencraBienne o KOJIOUIHBIX
pactBopax. CriocoObl BbIpa)K€HUs KOHILIEHTPAllUM pAcTBOPOB: MaccoBasl J0Js BEIIECTBAa B
pacTBope, MOJISIpHAas ~ KOHIeHTpauus. HacbllleHHble ¥ HEHACBIIIEHHbIE  PAacTBOPSI,
pacTBOpUMOCTb. Kprcramioruaparsl.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYECKHX BemlecTB. [puBUAIbHbIE HA3BaAHUS
OTJEIbHBIX PEICTABUTEICH HEOPTraHMUYECKUX BEIIECTB.

Knaccudukarus XUMUYECKUX peakluii B HEOPraHMYECKOM U OpraHuIecKol XUMHH. 3aKOH
COXpPaHEHHUS! MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U MPEBPALLEHUS DHEPTUH NPU XUMHUECKUX
peaknusx. TemnoBsle 3¢ PeKThl XUMUYECKUX peakiuil. TepMoXuMHUecKkue ypaBHEHHU .

CKOpOCTh XMMHYECKON peakiuu, e€ 3aBUCUMOCTh OT pa3IU4HbIX (akTopoB. ['oMoreHHbIe
U TeTeporeHHble peakiuu. Karanus u kataim3aTopsl.

OOpatumble W HeOOpaTHMBIE peakmuh. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XMUMHUUYECKOro paBHOBecHs. (DakTopbl, BIMAIOINIME HAa IMOJOXKEHHE XMMHYECKOTO PABHOBECHS:
TemIepaTypa, JaBJI€HUE W KOHIEHTPALUM BEUIECTB, y4acTBYHOUMX B peakuuu. [Ipunuun Jle
[Tarense.

OnexTponutudeckas aucconuanus. CunpHele U cialOble  31eKTpoiuThl. (CTeneHb
nuccounanuu. Cpena BOAHBIX pacTBOPOB: KMCIOTHAs, HEUTpasbHas, IienouyHas. BomopomgHbrit
nokasarens (PH) pactBopa. 'maponus cosneii. Peakiium nonHoro oomena.

OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKHCIUTENb U
BOCCTaHOBHUTENb. [lpolecchl OKHUCIEHUS W BOCCTAaHOBJEHMs. BaxHeilline OKHCIUTENU U
BOCCTaHOBUTENN. METO/ 3JEKTPOHHOTO OasiaHca. DIeKTPOIU3 PaCTBOPOB U PACIIIIABOB BEIIECTB.

DKClepUMEHTAJIbHbIE METObl M3Y4Y€HHUsI BEUIECTB M HUX IPEBpALIEHUMN: pa3JIoKeHHe
IepoKcuaa BOAOpPOAa B HPHUCYTCTBUHM KAaTalu3aTopa, MOJENU KPUCTAIUIMYECKUX PEIIETOK,
MIPOBEJCHUE pEaKIUil HOHHOro OOMEHa, ONpENEeNeHUuE Cpelbl PAacTBOPOB C IOMOILBIO
WHIUKATOPOB, U3YUEHHE BIMSIHMS Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW peakuuu U
MOJIOKEHUE XUMHUECKOTO PABHOBECHSI.

Heoprannyeckasi XuMusi.

[Tonoxxenne HemeramwioB B llepuoanueckoil cucreme XuUMHUYECKUX 3yemMeHToB .M.
MenneneeBa M OCOOGHHOCTH CTpPOEHHS HX aToMoB. Dusnueckue CBOWCTBA HEMETAIJIOB.
AnnoTponus HeMeTaIoB (Ha MpUMepe KKCIopoaa, cepbl, pochopa u yriepona).

Bonopoa. [lonyuenue, ¢usnueckne u XMMHYECKHE CBOWCTBA: PEeaKIMM C MeTajulaMU U
HeMeTaJulaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TorIuBHbBIE 3J1EMEHTHI.

I'anorensl. Haxoxnenune B mpupope, crocoObl MOMy4eHUs, (PU3HMUECKUE M XUMHUYECKHE
cBoiicTBa. ['amoreHoBomoponbl. BaxHeWImme KHCIOPOICOAEpXKALIME COCAUHEHUs TaJIOTEH OB.
JlaGopaTopHbIe U MPOMBIILIEHHBIE CIOCOOBI MOyUYEHHUs TalloreHoB. [IpuMeHeHne rajJoreHoB u
UX COE€INHEHUI.

Kucnopon, o3oH. JlabopatopHble M NPOMBIIUIEHHBIE CIHOCOOBI MOJMYyYEHHUs KUCIOPOJa.
dusnueckue M XUMUYECKHE CBOMCTBAa M INpUMEHEHHE Kuciopoga u o30Ha. Oxcuabl U
MIEPOKCUBI.

Cepa. Haxoxzaenwe B MNpUPOJE, CHOCOOBI MONYyYEHHUS, (PU3NUECKHE W XUMHYECKUE
coiictBa. CepoBonopoa, cynbduasl. Oxcun cepsi(1V), oxcun cepoi(VI1). Cepructas u cepHas
KUCHOTHI M uX coimd. OCOOCHHOCTH CBOWCTB CEpHOWM KHUCIOTHL. [IpumeHeHue cepel u €€
COEIMHEHUH.

Azor. HaxoxneHue B mpupoje, CIocoObl MONy4eHUs, (U3NYecKue U XUMHUYECKUe
cBOMcTBAa. AMMUAK, HUTpUAbl. OKCHUABI a30Ta. A30THCTass MU a30THAs] KUCIOTHI U MX COJIH.
Oco0OeHHOCTH CBOKMCTB a30THOM KHUCIOTHI. [IpuMeHeHue a3oTa M €ro CoequHEHUH. A30THBIC
ya00peHus.

®ocdop. Haxoxnenue B MpUPOAE, CIOCOOBI MONy4eHHS, (PU3MUECKHE M XUMHUYECCKHE
cpoiictBa. @ochuner u dochun. Oxcunasl ¢ochopa, ¢dochopHas KucIOTa M €€ COJH.
[Tpumenenue pocdopa u ero coenuHennit. PocdopHsie ya1o0peHus.



VYraepon, HaxoxkJIeHHE B MpUpoAe. AJUIOTpomHble Moaupukauuu. Duznyeckue Hu
XMMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB, oOpa3zoBaHHbIX yriaepomoMm. Oxcupa yriaepoxa(ll),
okcun yriuepona(lV), yronpHass kuciora U €€ coiud. AKTUBUPOBAaHHBIA YroJib, aJcopOuus.
Oymnepensl, TrpadeH, yriepoaHble HaHOTpYOku. [IpuMeHeHMEe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €r0 COCIUHEHUI.

Kpemnwnii. Haxoxxaenue B mpupoje, CocoObl MONMydeHUs, (U3NIECKHEe U XUMHYECKHE
cBoiictBa. Oxcun kpemuusi(l1V), kpeMHueBast KucinoTa, CUITUKaThl. [IpuMeHeHue KpeMHusl U ero
coenuHeHuid. CTEKII0, ero nojy4eHue, BUabl CTEKIA.

[Tonoxxenue metamwioB B [lepuogndeckoil cucreMe XUMHUIECKUX IeMEeHTOB. OCcOOEHHOCTH
CTPOEHHUS MEKTPOHHBIX 000J104eK aToMOB MeTauioB. O0mue pu3nyeckue CBOWCTBAa METaIOB.
[Ipumenenue metauioB B ObITY U TexHHKE. CIIJIaBbI METAJIOB.

DNEeKTPOXMMUYECKUN DS HampspkeHMH MeTauioB. OOmme cnocoObl  MOTy4YeHHUs
METaJUIOB: THAPOMETAILTYPIusi, MUPOMETAILTYPrusi, daeKTpoMeTaiutyprus. [lonstue o koppozuu
meTaiiioB. CriocoObl 3alUThI OT KOPPO3HUH.

Obmas xapakrtepuctuka metanaoB |A-rpynmsl [lepponnyeckoil cUCTEMbl XMUMHUYECKUX
aneMeHToB. Hatpuil u kanuii: monyuenue, Gu3nyeckue U XMMHUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepucruka meTtannoB |IA-rpynnsr Ilepuoguueckoit cUCTEMbl XMMHMYECKHUX
JIEMEHTOB. MarHuii W Kajapluil: moslydeHue, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA,
IpUMEHEHHE MPOCTHIX BEIECTB U UX coeNnHEeHUN. JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHSHHUS.

AnromMuHUil: nony4deHue, GpuU3nUecKrue U XUMUYECKUE CBOWMCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coenuHeHUil. AmdoTepHbIE CBOICTBAa OKCHIA W THIPOKCHIA AIOMHHHUS,
T'UIPOKCOKOMILIEKCHI aTFOMUHHUSL.

OO6mas xapakTepucTHka MertajuioB 1mobouyHslx noarpynn (b-rpymm) Ilepuomuueckoit
CHCTEMbI XUMUYECKUX JIEMEHTOB.

dusznvecKue 1 XMMHYECKHE CBOMCTBA XpoMa U ero coennHeHnii. OKCHABI U THIIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTbl U IUXpOMaThl, UX OKHUCIUTEIIbHBIE CBOMICTBA.
[Tony4yenue u npuMeHEHHE XpoMa.

Ou3nuecKkne W XHMHUYECKHME CBOMCTBA Mapradila W €ro CcoelInHeHud. BaxHelmme
coequnenust mapranua(ll), mapranna(lV), mapranna(VI1) u mapranna(VII). Ilepmanranat kanus,
€ro OKHCIUTENbHbIE CBOICTBA.

duznyeckue U XMMUYECKHE CBOMCTBA kKeje3a U ero coequHeHni. OKCHIbI, TUPOKCUIBI U
comu xene3a(ll) u sxeneza(lll). [Tonyuenue u mpuMeHeHne Kele3a U €ro CIIaBOB.

@u3NYEeCKUe 1 XUMHYECKME CBOMCTBA MEIH U €€ coeanHeHui. [lonydenne nu npumMeHenrne
MEIU U €€ COeINHEHNM.

[{uuk: mony4yeHue, pU3NUEeCKue U XUMHUECKHe CBoWcTBA. AMQOTEpHbIE CBOIICTBA OKCHJIA
Y TUJIPOKCHUIA LIMHKA, THIPOKCOKOMILIEKChI IMHKA. [IpuMeHenne iMHKa 1 ero CoeAMHEHM.

OKCIepUMEHTAJIbHBIE METOJAbl H3YYEHHUs BEIIECTB W UX IPEBpAIICHUM: H3ydeHHE
00pa3oB HEMETAIOB, TOpeHue cepbl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE, HU3yUCHHE
KOJuleKuu «MeTamibl W CIJIaBbl», B3aUMOJCHCTBHE INEJIOYHBIX M MICTIOYHO3EMEIbHBIX
METaJUIOB C BOAOW (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB), B3aUMOICHCTBUE LIUHKA U
KeJe3a ¢ pacTBOpaMM KHUCIIOT U IIeJI04ell, KaUeCTBEHHbIE PEaKLMU HaA HEOPTaHUUECKUE aHUOHBI,
KaTHOH BOJOPOJA U KAaTHOHBI METAJJIOB, B3aUMOJIEUCTBUE TMAPOKCUIOB AJIOMUHHS U LUHKA C
pacTBOpaMH KHUCIJIOT U IIeJI0Yel, pelieHrne SKCIIepUMEHTAIbHBIX 3a7a4 1Mo TeMaM «['ajioreHsn»,
«Cepa u e€ coenuHeHUs», «A30T U Hochop U UX COSAUHEHUS», «MeTaIbl IIaBHBIX MOATPYII,
«MeTanbl TOOOYHBIX TTOATPYIIID.

XuMus v )KM3Hb.

Ponb xumMuu B oOeciedeHnH yCTOMYMBOrO pa3BUTHUs denoBeuecTBa. [IoHsATHE O HAYyUHBIX
METO/laX TO3HAHMUS U METOJOJIOTUM HAay4YHOrO HcCcieqoBaHus. HaydHble TPUHIUIIBI
OpraHu3alMi XUMHYECKOro MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOTY4YeHUs Ba)KHEH INX
BElIECTB (Ha MpuUMepe MPOU3BOACTBA aMMHUaKa, CEpPHOI KUCIOThI, MeTaHoja). [IpombliineHHbIe



CrocoObl MOJIy4eHUsI METAJIJIOB U CIJIABOB. XMMHUYECKOE 3arps3HEHHE OKpYXKaroleil cpenbl u
ero nmocineacTBus. Pons xumun B 00ecriedeHIN YHEPreTHIECKOi 6€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuia wncnosb30BaHUs
JIEKapCTBEHHBIX IpenapaToB. Posib XMMHUM B pa3BUTUU MEIULIUHBI.

XuMUsl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Ponb xumun B obecriedeHun
MUIIEBOIN 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumwusi. IlpaBuma OGe3omacHOro
UCIOJIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TOBCE/IHEBHOM JKU3HHU.

XuMus B CTPOUTENHCTBE: BaXKHEHUIIINE CTPOUTEIIbHBIE MaTepualbl (LIEeMEHT, OETOH).

Xumus B celbCKOM X03stiicTBe. Opranndeckie 1 MUHEpajabHble y100peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, Kepamuka. MaTepuabl
JUIs 2J1eKTpOHUKH. HanoTexHooruu.

Pacuérnblie 3anaum.

Pacuérel: Maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOT'O M3 YYaCTBYIOIIMX B PEaKIMH BEUIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOJAYKTOB pEaKIUU, €CIM OJHO M3 BEIIECTB HMEET IMPUMECH, Macchl (00béMma,
KOJINYECTBa BELIECTBA) MPOAYKTAa pPEaKLUH, €CIUM OJHO U3 BEIIECTB JaHO B BHUJE PAacTBOpa C
ONpEeeIEHHON MacCOBOM JO0JIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSPHOU
KOHIIGHTpallMM BEILECTBA B PAacTBOpE, JOJM BBIXOAA MPOAYKTa PEAKIHU OT TEOPETUUECKU
BO3MO>KHOTO.

MexnpeaMeTHble CBS3H.

Peanuzanusi MEXIpPeAMETHBIX CBSI3€H NPH M3YYCHUH OOIICH W HEOPraHUYECKOW XMMHH B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATHH, MIPUHATHIX B OTACJIBHBIX IPEIMETaX €CTECTBEHHO-HAyYHOI' O IIMKIIA.

OO01ue ecTecTBEHHO-Hay4yHbIE TOHATHUS: SBJIEHUE, HAay4dHbIH (aKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaldM3, CHHTE3, KIacCH(HKAIUs, TEPUOANYHOCTh, HAOIIOJCHHE, W3MEpPEHUE,
SKCIIEPUMEHT, MOJI€Jb, MO/IEIMPOBAHUE.

®duzuka: Marepusi, MUKPOMUP, MAKpPOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHoe€ COCTOSHHE BEIeCTBa, HACaNbHBIA Tra3, (U3NYECKWe BEIUYUHBI, EIUHUIIBI
U3MEpEeHHUs, CKOPOCTh, SHEPrHUs, Macca.

buonorust: kierka, opraHu3M, OJKOCHCTeMa, Ouochepa, MeradoiaM3M, MaKpo- U
MHUKPODJIEMEHTBI, OEJKH, >KUPbI, YIIeBOJAbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpyroBOpOT BEILECTB U IOTOK SHEPrUU B 3KOCHCTEMAX.

['eorpadusi: MUHEpasbl, TOPHBIE TOPOABI, TOJIE3HbIE HCKOMAaeMble, TOIUIMBO, PECYPCHI.

TexHonorusa: XuMU4yecKas MPOMBIILIEHHOCTb, METAJIIYPIUsi, CTPOUTENbHbIE MaTepHabl,
CENTbCKOXO3SIICTBEHHOE  MPOU3BOJCTBO, IMHUIIEBAs MPOMBIIUIEHHOCTh, (hapMaleBTUYECcKas
IIPOMBIILIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX [IpenapaTos, IIPOU3BOICTBO
KOHCTPYKLHMOHHBIX MAaTE€PHUAJIOB, 3JIEKTPOHHAS IPOMBILIIIEHHOCTb, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOITPAMMBI 110 XMMHUKM HA
YIJTYBJIEHHOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHHM C CHCTEMHO-IEATEIbHOCTHBIM IOJAXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHUS MpeaMeTa «XHMHsS» Ha YpPOBHE CpeqHero oOImero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOIINE COCTABIIIONINE: OCO3HAHNE O0YYArOIMMHUCS POCCHICKOM Ipa)1aHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEACIICHHUIO;
HaJu4yue MOTHBAallMM K OOYYEHHI0; TOTOBHOCTb W  CHOCOOHOCTh  OOy4aroIIuXcs
PYKOBOJCTBOBAaTbCA MPHUHSATHIMU B OOIIECTBE MpaBUJIAMH U HOpPMaMH TOBEACHUS;, HaJIUYHE



IIPaBOCO3HAHMSI, SIKOJIOTMUYECKON KYJIbTYPBhl; CHOCOOHOCTh CTaBHUTh 1€ U CTPOUTH KU3HEHHBIE
TIJIaHBIL.

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS IMpeaMeTa « XUMHs» OTpaxkaroT cHOPMUPOBAHHOCTH
OTBITAa TO3HABATEIBHONW U MPAKTHYECKON JIEATETLHOCTH 0O0YJaIOIMXCs B MPOIIECCEe pean3alun
00pa3oBaTeIbHON ACSITENBHOCTH.

JIm4HOCTHBIE pPe3yNbTaThl OCBOSHUS MpeaMeTa «XHUMHUS» OTPaXKaT CPOPMUPOBAHHOCTH
OIbITa TIO3HABATENLHOW M MPAKTHYECKOW NEATETHHOCTH OO0YJarOMIMXCS B TIPOI[ECCe pean3aiuu
00pa30BaTEILHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIUTAHUS

OCO3HAHMS 00YYAIOIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKCHHS K
3aKOHY U IIPABOMOPSIKY;

MPEJICTaBICHUS] O COLMAJIbHBIX HOPMax M MpPaBWIaX MEXKJIMYHOCTHBIX OTHOLIEHUN B
KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JeATENbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U TO3HABATEeNbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHKWMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIM3E PA3IUYHBIX BUIOB YU€OHOM S TEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHS K MCTOPHYECKOMY M HAyYHOMY HACJEIUI0 OTE€YECTBEHH Oil
XHMHH;

YBaKEHUS K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUU M IMPAKTHUECKOTO MPUIIOKEHHS
XMMHH, OCO3HAHHS TOr0, YTO JaHHbIE HAYKH €CTh pPe3yJbTaT IMTEIbHBIX HaOIIOICHHIA,
KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, ITOCTOSHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeCa U TI03HABATEJIBHBIX MOTHBOB B TIONYYCHHMHM M TMOCICAYIOIIEM aHajn3e
MH(pOpPMAIUHU O TIEPEAOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEACHUS;

CIIOCOOHOCTH OILICHHWBAaTh CHTYalldd, CBSI3aHHBIE C XUMHYECKUMHU SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HAa MOPaJbHO-HPABCTBCHHBIC HOPMBI W
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE W TIOCTYNKH CBOMX TOBApPHUINEH C TO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C Y4ETOM OCO3HAHMS MMOCIEACTBUMN OCTYIIKOB;

4) popMupoBaHUsA KYJbTYPbI 310POBbS:

MOHUMAaHUs LIEHHOCTEH 310pOoBOro M 0Oe30macHOro olpasa JKHU3HU, HEO0OXOIUMOCTH
OTBETCTBEHHOI0 OTHOILLIEHUS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUECKOMY 3/10POBBIO;

coOmoieHns mpaBuil 0e30MacHOro oOpalleHHsl ¢ BEHIeCTBAMU B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJOBOH JESATEILHOCTH;

MOHUMAHUs [EHHOCTH TPaBWI WHAMBUAYAJHbHOTO M KOJUIGKTHBHOTO O€30MacHOro
TOBEACHUS B CUTYAIUIX, YTPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUS TOCJIEACTBUN M HEMPUITHS BPEAHBIX NMPHUBBIUEK (YIMOTPEOICHHS alKOroJis,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIENOBATENbCKOW JesITeNbHOCTH,
OOIIECTBEHHO TOJIE3HON, TBOPYECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pPEIICHUH TMPAKTUUECKUX 3a7ad COIHAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO Kjacca, IKOJIbI);

MHTEepeca K MPAKTHUYECKOMY HM3ydeHHIO mpodeccuii pa3mmyHOro pojaa, B TOM 4YHCIe Ha
OCHOBE IMPUMEHEHHUSI MPEAMETHBIX 3HAHUHN 110 XUMUU;

YBaXXE€HUS K TPYNY, JIIOJSIM TPyAa U pe3ybTaTaM TPYJIOBOM E€ATEbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBHUAYaIbHOW TpPAaeKTOpUU OOpa30BaHUS,
Oynymel npodeccuu U peau3aiii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C y4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eIeCO00Pa3HOr0 OTHOUICHHSI K MPUPOJE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIc;

MOHUMAaHUs TI00aJIbHOr0 XapakTepa SKOJOTHYECKUX MPOoOJeM, BIAUSHUS IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE TPUPOTHON U COLIMATBHOU CPEbL;

OCO3HAHMST HEOOXOJUMOCTH HCIIOIb30BaHUS TOCTUKEHUN XUMUHU ISl PEIISHUS BOITPOCOB
PalMOHAJILHOTO MPUPO0NOIb30BAHUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCILIUX BPEN OKPYKAIOUIEH MPUPOAHOM Cpelne,
yYMEHUSI MPOTHO3UPOBATh HEOJIArONPHUITHBIE SKOJOTMUECKUE MOCIENCTBUS MPEapUHUMAEMbIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJM4Msl Pa3BUTOrO 3KOJOIMYECKOTO MBIIIIEHUSA, SKOJOTMYECKOM KYJbTYpbl, OIbITA
NESTENbHOCTH  HKOJIOTMYECKOM  HAIlpaBJIEHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS HMMH B
M03HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAILHOM MPaKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOSITh UJI€0JIOTUU XeMOopoOuu;

7) IEHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKu U
00IIIEeCTBEHHOM MPaKTUKH;

MOHMMaHUA cleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpPMHUPOBAHHUH
PaIMOHATBHOI0 HAYYHOT'O MBIIUIEHUS, CO3JJaHIH [EJIOCTHOTO MPEACTABIEHUS 00 OKpYXKaloIeM
MHpE KakK O €IMHCTBE MPUPOJAbl U YEJIOBEKAa, B MO3HAHUM MNPUPOAHBIX 3aKOHOMEPHOCTEH M
pelIeHUH MPo0JIeM COXPaHEHUS MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON NMBWIM3AIUUA: B €€
TYMAaHUCTUYECKOW HAMpPaBJIEHHOCTH W Ba)XHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHaibHOU
KYJIBTYPBI, B PEIICHUH TTI00aTbHBIX MTPOOJIEM YCTOMYNBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IHINEBOH M OSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
00eCreyeHn YCIOBUH YCIEITHOTO TPY/Aa U SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXJA0T0 YJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'paMOTHOCTH: TIOHUMaHHUSl CYHUIHOCTH METOJOB TO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPYXKAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yMEHUs 1eNaTh 00OCHOBAHHbBIE 3aKIIIOYEHUS Ha OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCSI TaHHBIX
C LI€JIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIHHO HCIIOJIb30BaTh XUMUUECKUE 3HAHUS Ui pelIeHUs Mpo0ieM
B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsX;

MHTEpeca K NO3HAHUIO, HCCIIEI0BATENBCKOM 1EATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENPEPBHIBHOMY O0pPa30BaHUIO W CaMO0OPa3oBaHUIO, K
AKTUBHOMY [IOJIYyYEHUIO HOBBIX 3HAaHMM 10 XUMHM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasMyHbiX cdepax npodecCHOHATBHON
JeSITEIbHOCTH.

METANIPEJIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHMS IPOrpPaMMbl 110 XMMHUH Ha YPOBHE CPEIHETO
ob1ero oopa3zoBaHMs BKIFOYAIOT:

3HAYMMbIe 1 (HOPMUPOBAHHUS MHPOBO33PEHHS OOYYAIONIMXCS MEKIUCIUIUTMHAPHBIC
(MexnpeaMeTHbIe) O0IIeHayYHbIE TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MHpa
U crenuguKy METOAO0B MO3HAHHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEeIIeCTBO,



SHEprus, siBJIEHHE, MpOolecc, CUCTeMa, Hay4YHbIM (DaKT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh,
3aKOH, T€OpHUs, UCCIIeI0OBAHNE, HAOIIOeHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe);

yHHUBEpcajbHble  yueOHble  JeiicTBUS ~ (IIO3HaBaTelbHbE,  KOMMYHHKaTHUBHBIE,
perynatuBHble), oOecneunBaroune (opMupoBaHue (QYHKUMOHAJIBHOW TI'PaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMU 00y4JaoLnXCs;

CIIOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIIOJIb30BaThb ~ OCBOEHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUpPOBO33PEHUECKNE 3HAHMWA M YHHMBEpCalbHbIC YdeOHbIC JEHCTBUS B IO3HABaTEIbHOH W
COLMAJIBHOM MPAKTHUKE.

MertanpenMerHble pe3yJbTaThl OTPa)kalOT OBJIAJICHHE YHUBEPCAJIBLHBIMH y4eOHBIMU
MO3HaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PET'yJISTUBHBIMU JACHCTBUSIMH.

Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE Yy4eOHbIe AeiicTBUS

1) 6a3oBbIe JIOrMUYECKHUE TEHCTBHSI:

CaMoCTOSTENLHO (OpPMYNHMpOBaTh M aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpenensaTh LEIu AeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM HUX JOCTUKEHUS,
COOTHOCHTH PE3yJIbTATHI IEITEIILHOCTH C ITOCTABJIICHHBIMU 1[EJISIMU;

WCIOJIb30BaTh TPH OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIIEIATh
XapaKTepHbIe TPU3HAKM TIOHATHW W yCTAaHABIMBATh WX B3aMMOCBS3b, MCIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJIs1 O0BSICHEHHS OTAENIbHBIX (DAKTOB U SBJICHUN;

BBIOMpATh OCHOBAHUS U KPUTEPUH JIJIS KJIacCU(PUKAIIMK BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHaBIMBATh NPUUMHHO-CIIEACTBEHHBIE CBSA3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKACHHUS (MHAYKTHBHBIC, JIEIyKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIHPOBATH
BBIBOZIBI M 3aKJIFOUCHHUS;

MPUMEHATh B IpoLlecCe MO3HAHUS HCIOJIb3yEeMble B XUMUU CUMBOJUYECKHE (3HAKOBBIE)
MO/1eJi, TPeoOPa30BbIBATH MO/IEIIbHbBIE TPEICTABICHUS — XUMUYECKUM 3HaK (CUMBOJ) 3JIEMEHTA,
XUMH4YecKass ¢GopMylia, ypaBHEHHE XUMHUYECKOW pEaKIHH — TPH PEIIeHUH Y4eOHBIX
MMO3HABATENILHBIX M TPAKTUYECKUX 3a/]ad, MPUMEHATh Ha3BaHHBIC MOJICIBHBIC IMPEICTABICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HcC/Ie0BaTeIbCKHE 1eHCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMynMpoBaTh LENM U 3a7a4d  KCCIEIOBAHHUSA, WCIOJIb30BATh IIOCTABJIICHHBIE U
CaMOCTOATENFHO CPOPMYIMPOBAHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (hOpMUPOBAHUS THIIOTE3bI 110 MTPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKIECHUM;

BJIAJIETh HABBIKAMM CaMOCTOSITEJIBHOI'O IIJIAHUPOBAHUS U TIPOBEAEHUSA YUYEHUUYECKUX
SKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOAOM MPOIecca, CaMOCTOATEIHHO
MPOTHO3UPOBATh €ro pe3yabTaT, (QOpMyIupoBaTh OOOOIICHWS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS, COCTABIIATh OOOCHOBAHHBIA OTYET O MPOJIETaHHOU
pabore;

MPUOOPETaTh OMNBIT YYCHHYECKOM HCCIENOBATEILCKOM W TMPOCKTHOW JCSTECIILHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHCKY METOJOB pEUICHHUS
MPaKTUYECKUX 3a]a4, IPUMEHEHUIO PA3IMUYHbBIX METOJ OB ITO3HAHUS.

3) padora ¢ uH(popmManueii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHGOpMANMK (HAYIHO-TIOMYJIsIpHAS
JUTEpaTypa XUMHYECKOrO0 COJIEp)KaHWs, CIpaBOYHBIE TocoOus, pecypcsl HMHTepHeTa),
aHANMM3UPOBATh HMHQPOPMAIMIO PA3IMYHBIX BHIOB W (QOpPM TMPEICTABICHUS, KPUTUYECKU
OLICHUBATh €€ T0CTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH;

dbopMyIHMpoBaTh 3aMpoChl W MPUMEHATH pa3JIMYHbIe METOJbI MpPH TIOUCKE U OTOOpe
nHpOpMaIu, HEOOXOIUMOM IS BHITTOJTHEHUS y4EeOHBIX 3a/1au ONpeaeIEHHOrO TUTIA;



npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpecTaBiIeHUs WHPOpMAIUK (CXEMBI,
rpaduku, AMarpaMMbl, TaOJIULbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa MNpH paboTe ¢ XUMHUECKOU
uHpOpMaLue: TPUMEHATh MEXKNpeAMeTHble ((pu3nyeckue M MaTeMaTH4ecKue) 3HAKU M|
CHMBOJIBI, (hOPMYJIBI, a00peBUATYPBI, HOMEHKJIATYPY;

HCMOJIb30BaTh 3HAKOBO-CHUMBOJINYECKHUE CPE/ICTBA HATIISITHOCTH.

KoMMyHHKATHBHbBIE YHHMBepPCaJbHbIe y4eOHbIe [eiicCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOii TEMBI B XOZ[€ TUAJIOra U/UITU JUCKYCCHH,
BBICKA3bIBATh UJIEH, POPMYIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBITIOIHECHHS
MPEAJIOKEHHON 3a]1a4u;

BBICTYNIaTh C MpPE3EHTAIlued pe3ysIbTaTOB IMO3HABATEIBLHOW AEATELHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH TPU BBINOJHEHUH XUMHUYECKOrO
AKCIIEPUMEHTA, TPAKTHUYECKOW pPAa0OThIl MO WCCICNOBAHUIO CBOWCTB HM3Yy4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro MPOeKTa, U (POPMYIMPOBATH BBIBOJLI MO pe3yJbTaTaM MPOBEIEHHBIX
WCCJIENOBAHUM IMyTEM COTJIACOBAHUS MO3UIIMH B X0/1€ 00CYXKIeHUs 1 00OMEHa MHEHUSIMH.

Pel"y.]'[ﬂTl/lBHI)Ie YHUBEpPCAJIBbHBIC y‘leﬁl—lble JeHCTBHUA:

CaMOCTOSITENILHO IJIAHMPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESATEIbHOCTS,
ompenenss e€ Lenu M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
Ipe/jiaraeMblii alrOpUTM JEHCTBUI MPH BBHINOJIHEHUU Y4eOHBIX M HMCCIEA0BAaTENbCKUX 3ajad,
BbIOUpaTh Hanbosnee 3p(HEeKTUBHBIN cIOCOO UX pelIeHus ¢ YIETOM MOJYYeHUsI HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBJIATH CAMOKOHTPOJIb AEATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEJMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pE3yabTaThl OCBOCHUS MPOTPaMMBI [0 XUMHH Ha YIIIyOJEHHOM YpPOBHE Ha
YPOBHE CpefHero obuiero oOpa3oBaHUs BKJOYAIOT crenuduueckue sl y4eOHOro mpeaMera
«XuMHUs» HaydHble 3HaHHUS, YMEHHUS U CHOCOOBI AEHCTBMM 1O OCBOCHMIO, MHTEPIpPETALUU U
IpeoOpa30BaHUIO 3HAHUN, BUABI ACSITEIbHOCTU IO MOJTYYEHHUIO HOBOI'O 3HAHMS U IPUMEHEHUIO
3HaHUH B pa3IM4YHBIX Y4YEOHBIX CUTYyallUsX, a TaKXKe B PEAJbHbIX >KU3HEHHBIX CHUTyalUsX,
CBA3aHHBIX C XMMHEH. B mporpamMme mo XvMMHUHM INPEAMETHBIE PE3yJIbTAThl MPEACTABIEHBI 110
rojaM U3y4eHusl.

10 KJIACC

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «OpraHuuecKas XMMHsD OTPaKaroT:

chOpPMHUPOBAHHOCTh TPEJCTABJICHUNA: O MECTE€ W 3HAYEHWU OPraHUYECKOM XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ poiu B 00ECIEUEHHH YCTOMUYMBOIO Pa3BUTHUS YEIOBEUECTBA B
pEUICHUH TPOOJIEM SKOJIOTHYECKOH, SHEPreTHUYECKOM W THINEBOW OE30MMacCHOCTH, B Pa3BUTHUH
MEIULMHBI, CO3JaHUU HOBBIX MaTEpPHAJIOB, HOBBIX HMCTOYHHUKOB BSHEpPruU, B OOECIEUYEHUU
palMOHAIBHOTO TIPUPOONOIL30BaHus, B (POPMUPOBAHUK MHUPOBO33PEHUSI M OOIIEH KYyJIbTYpbI
YeloBeKa, a TaKXKe DJKOJOrMYeckd OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/J0pPOBBIO U
MPUPOIHOM CpelIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
MOHATHSI — XUMHYECKHI DSJIEMEHT, aToM, SApO M DJCKTPOHHAas o0oJiouka atoma, S-, p-, d-
aTOMHBIC OpOWTAN, OCHOBHOE W BO30YKIEHHOE COCTOSHHUS aTOMa, THOPHIW3AIHS aTOMHBIX
opOuTasneif, MOH, MOJIEKYyJla, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKass CBSI3b, MOJIb, MOJISIpHAsS Macca, MOJSPHBIA O00BEM, YIJIEPONHBIA CKEJET,



(GbyHKIMOHANbHAS TPYyNIa, pajuKall, CTPYKTypHbIe (opMyibl (pa3BEPHYTHIE, COKpAIllEHHBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTypHash U IPOCTPAHCTBEHHAsl (FeoMeTpHYecKas, ONTHYEcKas),
M30MEphI, TOMOJOIMYECKUN PAZl, TOMOJIOTH, YTJEBOAOPOIBI, KHCIOPOA- M a30TCOIAEpKaIUe
OpPraHUYECKUE COCIMHEHHUs, MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUsI; TEOpUHU, 3aKOHBI (mepuoaunueckuii 3akon JI. M. MennaeneeBa, Teopusi CTPOCHUS
opranndeckux BemecTB A. M. byrTiepoBa, 3akOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH
COXpaHEHHMS W TIpEBpalleHHs] HHEPruUd TMpPU XUMUUYECKUX pEaKUUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMHUH, MUPOBO33PEHYECKHE 3HAHMS, JIeKAIIME B OCHOBE NOHMMAaHUs
MPUYUHHOCTH M CHUCTEMHOCTHM XWMUYECKHX SBJIGHUH; TPEACTAaBIEHUS O MeEXaHM3Max
XUMHUYECKUX  peakIHil, TEepPMOAMHAMUYECKUX H KHHETHYECKMX 3aKOHOMEPHOCTAX UX
MPOTEKaHUsl, O B3aMMHOM BIMSHUM aTOMOB M TPYNI aTOMOB B MoOJEKyJaxX (MHIYKTUBHBIA U
Me3omepHbIid dddekTsl, opueHTantsl | u Il pona); dakromorumueckue cCBeIEHHS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAKHEHIINX OpPraHUYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW JeATeJbHOCTH 4YeJlOoBeKa, OOLIMX HAy4YHBIX MPUHLUINAX XUMHYECKOTO
IPOM3BOACTBA (Ha MpUMeEpEe MPOU3BOACTBA METAHOA, TEpPepaboTKU HEDTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABISTH XapaKTepHble PU3HAKU MTOHSATHH, YCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME ITOHATHUS IIPU ONMCAHUU COCTaBa, CTPOSHUS U
CBOMCTB OpPraHMYE€CKUX COCANHEHUI;

c(OpPMUPOBAHHOCTb YMEHUM:

MCI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJISl COCTaBJICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKETIETHBIX) (POPMYJT OPraHNYECKUX BEUIECTB;

COCTaBJIAITH ypPAaBHEHHMS XMMHYECKHMX pPEaKUUMid W  pacKpblBaTb HUX CYIIHOCTh:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUA IOCPEIACTBOM  COCTaBICHHS  BJIEKTPOHHOIO
OajaHca JTUX peaKIUi, peakluuid HOHHOrO0 OOMEHa MyTEM COCTABJICHUS WX IMOJHBIX U
COKpaLIEHHBIX HOHHBIX YPaBHEHMUIA;

M3rOTaBIMBATh MOJENM MOJIEKYJ OpPraHMYECKUX BELIECTB [UI MJUIIOCTPALlUM  HX
XMMHUYECKOT0 U IPOCTPAHCTBEHHOI O CTPOECHHSI;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPHUHAAIEKHOCTh H3y4E€HHBIX OPraHUIECKUX
BEIIECTB T10 UX COCTaBY U CTPOCHHUIO K ONpeAeTEHHOMY KJIAcCy/TpyIIe COeIMHEHU, 1aBaTh UM
Ha3BaHMs Mo cuctematudyeckor HomeHnkiarype (IUPAC) u npuBoauTh TpuBHAJIbHBIC Ha3BAHUS
JUIS  OTHEJNbHBIX TpEeACTaBUTENed OpraHM4ecKHX BeUIecTB (ITHJIEH, alleTUJIeH, TOJyod,
TJIMIEPUH, JTHJICHTIUKOIb, (QeHoN, (opMaibIerua, aleTaabIerul, aleToH, MypaBbUHAs
KHMCJIOTa, YKCyCHasi KHCJIOTa, CTE€apUHOBas, OJEMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJIMIIMH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AaHWJIMH, IUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U JIPYTHUE);

cOpMUPOBAHHOCTh YMEHHUS OIpENesTh BHUJ XUMHYECKOH CBA3M B OpraHUYeCKHX
COEAMHEHMSIX (KOBAJIEHTHAs! U MOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa 1t 00BbsICHEHUSI 3aBUCUIMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTpOEHHUS;

cOpPMUPOBAHHOCTh YMEHUH XapakTepU3OBaTh COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MIPEACTaBUTENCH Pa3IMUHBIX KJIaCCOB OPraHMYECKUX BEILIECTB:
aJKaHOB, I[MKJIOAJIKAHOB, AJKEHOB, AaJKaJUEHOB, AJKHMHOB, apOMAaTUYECKHUX YIJIEBOJOPOOB,
CIIHPTOB, albJAETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIieBOJ0B (MOHO-, TU- U [TOJIMCAXaPUIIOB),
WJUTFOCTPUPOBATh TEHETUYECKYK0 CBSI3b MEXKAY HUMH YPaBHEHHUSIMH COOTBETCTBYHOIIMX
XMUMHUYECKUX PEaKIUi C HCIIOIb30BAHUEM CTPYKTYPHBIX QOPMYJ;

cOpPMUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh Ha KOHKPETHBIX MPUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCAMHEHUH OT KPaTHOCTH M THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTI'O BJIIMSIHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;



C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb MCTOYHUKU YIJIEBOAOPOJHOIO ChIPhs
(HeTh, MPUPOIHBIA ra3, yroib), CIOCOOBI €ro MmepepadoTKH U MPAKTUYECKOE NMPUMEHEHHE
MIPOAYKTOB IepepabOTKu;

c(OpPMUPOBAHHOCTb BIJIAJIEHUS CHUCTEMON 3HAHUIl O €CTEeCTBEHHO-HAY4YHBIX METoJax
[IO3HAaHUS — HAOMIONEHUM, HW3MEPEHHUHU, MOJACIUPOBAHMM, OHKCIEPHUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHATh 3TU 3HAHUS;

COPMHUPOBAHHOCTH ~yYMEHHUS TNPUMEHATH OCHOBHBIE  ONEpallMd  MBICIUTEIHHOM
NeSITeIbHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, 0000IleHue, CHCTeMaTH3allhio, BBISBICHHE
MIPUYNHHO-CJIE/ICTBEHHBIX CBSI3€H — JIJIs1 U3yUEHHS CBOMCTB BEIIECTB U XMMHYECKUX PEaKIIHii;

c(OpPMUPOBAHHOCTb YMEHUI: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHIMH U
MIPEJCTaBICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB [JIsi 0ojiee OCO3HAHHOIO
MIOHUMAaHHUs CYLUIHOCTH MaTepUajbHOIO €IMHCTBA MHUpA, UCIOIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHNYeCKOM XUMHH JUIsl OOBSICHEHHS U MPOTHO3UPOBAHMS ABJIEHUH, UMEIOIUX €CTECTBEHHO -
HaY4HYIO IPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOAMTH pacuéTbl IO XUMHUYECKUM (opmyiaaM H
YPaBHEHUSM XMMUYECKUX PEAaKLUH C HCHOJb30BaHMEM (PU3MYecKUX BeIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacyéThl MO HAXOXKJIECHUIO XUMHUYECKONH (OPMYJIbl BELIECTBA 1O M3BECTHHIM MAaCCOBBIM JIOJISIM
XMUMHMYECKUX JIEMEHTOB, IPOJYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHMH: MPOrHO3UPOBATh, AHAJIM3UPOBATh M OLIEHUBATH C MO3MLIUN
9KOJIOTMYECKONH 0€30MacHOCTH MOCIEeACTBUS OBITOBOW M INPOU3BOACTBEHHOM JEATEIBHOCTH
YeJI0BEKa, CBA3aHHOW C IepepadOTKOW BEIECTB, HCIIOIb30BaTh IOJyYE€HHBbIE 3HAHUS s
MPUHSATHUS TPAMOTHBIX pelIeHUl Mpo0JieM B CUTyalUsX, CBA3aHHbBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHM
9KCIEPUMEHT (TIOJydeHHE U U3YYEHHE CBOMCTB OPraHMYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIJI€BOJOPOIOB DPA3IMUHBIX KJIACCOB M KHUCIOPOACOAEP)KAIIUX OPraHUYECKUX BEILECTB,
pellieHNe SKCIEPUMEHTAJIBHBIX 3aJad [0 paclo3HABAaHUIO OPraHMYECKUX BEIECTB) C
coOoieHneM TpaBui  0Oe30macHOro oOpalleHus ¢ BEHIeCTBAaMH U JIA0OpaTOPHBIM
obopynoBanueMm, (HOpMyIMpOBaTh 1LEJb HCCIENIOBAaHUA, MPEACTABIATH B Pa3IUYHON (opme
pe3yNbTaThl IKCIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUIA:

co0I0/1aTh MpaBHJIa 3KOJOTMYECKH LEIecO00pa3HOro MOBEAECHUS B OBITY U TPYHOBOU
NESITEIbHOCTH B LIENSAX COXPAHEHUS CBOErO 3J0POBbs, OKpY’KAIOLIEH NPUPOIHOW cpelasl U
JOCTH)KEHUS €€ yCTOMUMBOIO pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JeHCTBUS Ha JKUBbIE OPraHU3Mbl ONPEAEIEHHBIX
OpraHMYecKUX BEllecTB, TOHUMas cMblci mokaszarens [TJ1K;

aHAJIM3UPOBATh  11€1eCO00Pa3sHOCTh  NPUMEHEHHWs  OpPraHMYecKHMX  BELIeCTB B
IIPOMBILIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOLIEHUSI PUCK-T10J1b34;

chOpPMHUPOBAHHOCT, YMEHUH: OCYLICCTBISATH IICJICHANPABICHHBIN IMOUCK XWMHUYECKOU
uH(popMalMy B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W ydueOHO-HayyHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popMmanuu, MHTepHET M Apyrue), KpUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
nHpopmalmio, nepepadaTpiBaTh €€ M MCIOJIB30BaTh B COOTBETCTBUH C MOCTaBJICHHOW y4eOHOM
3a1auen.

11 KJIACC

[IpenmeTHbIe pe3yJabTaThl OCBOEHUS Kypca «OOmas M HeopraHUYeckas XUMHS»
OTpa’KaloT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN: O MaTEPUATBHOM €INHCTBE MUPA, 3aKOHOMEPHOCTSX
U TI03HaBAEMOCTH SIBJICHUH MPUPOIBI, O MECTE U 3HAYEHUU XUMUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiM B 0OecledYeHUH YCTOHYMBOrO pa3BUTH, B PEIICHUH MPOOJIEM SKOJIOTHYECKOM,
SHEPreTUYeCKO M MNHIIEeBOM Oe30macHOCTH, B PAa3BUTHM MEAWILMHBI, CO3JaHUHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHKOB  DSHEPrWM, B  OOEClEYEeHHMH  PaAlMOHAILHOTO



IPUPOJIOIOIB30BAHUS, B (HOPMUPOBAHUH MUPOBO33PEHUS U O0IIIeH KyIbTYPhI YEIIOBEKA, a TAKKE
9KOJIOrM4eCKA 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM Cperie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraIIINe
MOHSTHS — XUMHUYECKHI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBI, AJIEKTPOHHASI 000JI0UKa aToma, S-
, P-, d-aToMHBIC OpOWTAM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, T'HOpHIU3aIlHs
aTOMHBIX oOpOuTaneld, WOH, MOJIEKyJa, BaJEHTHOCTh, OJJIEKTPOOTPUIATEILHOCTh, CTEIICHb
OKHUCJICHMS, XHMMH4YecKass CBs3b (KOBaJ€HTHas, HWOHHAs, MeTaJlyIMueckasi, BOIOpPOAHAs),
KpUCTAJUIMYECKas peméTka, XMMHYECKas pPeakuus, pacTBOp, AJIEKTPOIMTHI, HEIIEKTPOJIUTHI,
SNEKTPOJMTUYECKAsT  JAUCCOIMAlMS, CTENEeHb JHCCOLMAllUM, BOJOPOJHBIA  IOKa3aTelb,
OKHUCJIMTEJIb, BOCCTAHOBUTEb, TEINIOBOM d(PPEKT XUMHUECKON PEaKI[UU, CKOPOCTh XUMUUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUM U 3aKOHBI (TEOpHUsS AJIEKTPOJIUTHYECKOU
aucconuanuu, nepuoanueckuii 3akon [[.M1. MenneneeBa, 3aKOH COXpaHEHUs MACChl BELIECTB,
3aKOH COXpPaHEHWs U MPEBPAIICHHS SHEPrUU NMPU XUMHUYECKHX PEAaKUUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JE€HCTBYIOIINX MACC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUM S3BIK XUMUU,
MHPOBO33pPEHUECKUE 3HAHMS, JIe)KAal[Me B OCHOBE IOHMMAHMS NPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJIEHUU; COBPEMEHHBIE MPEICTABICHUS O CTPOCHHMM BEIIECTBA HA ATOMHOM,
HOHHO-MOJIEKYJIIDHOM M HAJAMOJIEKYJSIPHOM YpPOBHSIX; MPEACTABICHHUS O MEXaHHU3Max
XUMUAYECKUX PEAKLUHM, TEPMOAMHAMHYECKUX M KHUHETUYECKHMX 3aKOHOMEPHOCTAX MX
NpPOTEKaHUsI, O XUMHUYECKOM paBHOBECHMH, pacCTBOpax M  JHUCHEPCHBIX  CHUCTEMAX;
(bakTomOrnyecKnue CBEACHUS O CBOICTBAX, COCTaBE, MOIMYYEHHH U 0€30MacHOM HCIOJIb30BAHUU
BXHEUIINX HEOPraHMYECKUX BEIIECTB B OBITYy U MPAKTUUYECKOW IEATENBHOCTH YEIOBEKa,
O0IIMX HAYYHBIX MPUHITUIAX XUMHYECKOT O MIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh YMEHHUIA: BBISIBIISITh XapaKTEPHbIC MPU3HAKH TOHATHI, YCTAHABINBATH
HX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHSTUS MPH ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX NIPEBPALLEHUN;

c(OpPMUPOBAHHOCTh YMEHHS MCIOIb30BAaTh XUMHUYECKYIO CHMBOJIMKY [ COCTaBIICHUS
dbopMyn BemIeCTB W ypaBHEHHH XHUMHUYECKHX pPEaKIHi, CHCTEeMaTHUYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHasibHbIC Ha3BaHHS OTICIILHBIX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OINPEACIIATh BAJICHTHOCTD U CTEIICHb OKUCICHUSI XUMHUYECKUX
JJIEMEHTOB B COCIMHCHMSIX, BUJ XUMHUYECKOH CBS3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUM KPUCTAITNYECKON PEelIETKH KOHKPETHOIO BEIIECTBA;

chOpPMHUPOBAHHOCTL yMEHHSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEHIECTB OT BHJA
XMMMYECKOM CBSI3UM M THUIA KPUCTAIUIMUECKON PEIIETKH, OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBSI3H,

cOpMUPOBAHHOCTh YMEHHUH: KiIaccH(QUIMPOBATh: HEOPraHUYECKUE BEIIECTBA IO HUX
COCTaBy, XMUMUYECKHE PEaKIMH MO Pa3IMYHbIM IpU3HAKaM (YMCIy M COCTaBY pearupyrolux
BEIIECTB, TEIUIOBOMY d((eKTy peakiuu, H3MEHEHHIO CTEleHEed OKUCICHUS SJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa M JAPYTHE); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPHUH IJIs KJIACCU (PUKALMKA U3yYaEeMbIX BEIIECTB U XUMUYECKUX PEaKIINiA;

chOpPMHPOBAHHOCTh, YMEHHUSI PACKphIBaTh CMBICT mepuoanmdeckoro 3akona J[. U.
MenneneeBa ¥ JEMOHCTPHUPOBaTh €ro  CHUCTEMATH3UPYIOLIYI0, OOBSICHUTEIBHYIO W
MPOrHOCTHYECKYIO (DYHKIINH;

cOpMUPOBAHHOCTh YMEHUM: XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX DJIEMEHTOB NepBOro—4eTBEépTroro mnepuonoB Ilepmoanueckoin cucremsr [[.H.
MeneneeBa, UCMOIb3Yys MOHATUS «IHEPreTUUECKUE YPOBHU», «IHEPreTUUECKUE MOAYPOBHUY,
«S-, p-, d-aToMHBIE OpOHMTAIM», «OCHOBHOE W BO30YXKIEHHOE DJHEPreTUYCCKHE COCTOSHHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
coeMHEeHn no nepuoaam u rpynnam [leppuoandeckoi cucremst /1. . Menaeneesa, BaJeHTHbIE
BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX JIEKTPOHHBIX 000JI0UEK;

chOpPMHPOBAHHOCThL YMEHHUN: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBa BEIIECTB Pa3JMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE T'€HETHUYECKOW CBSI3U



MEX1y HEOPraHWYECKUMH BEIIECTBAMH C IOMOLIbIO YPABHEHUIM COOTBETCTBYIOIIMX XUMUYECKUX
peakiuii;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYHIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuil TOCPEACTBOM COCTABJIEHUS DJIEKTPOHHOrO OajlaHca 3TUX peakUuid; peakuuid HOHHOIO
oOMeHa TyTEM COCTABJICHUS HMX TIOJHBIX W COKpAIIEHHBIX HOHHBIX YPaBHEHUMW; peaKIuid
TUAPOJIN3a; peaKIuii KOMIUIEKCOoOpa3oBaHUs (Ha TpUMeEpe THUIAPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUSA);

cOpPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHHSI XUMHUYECKUX
peakuuii ¢ y4€TOM HX DHEPreTHYECKHX XapaKTEpUCTHUK, XapaKTep HW3MEHEHUs CKOPOCTH
XMUMHUYECKOM peakIy B 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMeEIIEeHUs
XMMHMUYECKOT0 paBHOBECHS MO BIMSHUEM BHEIIHUX Bo3aercTBuil (mpunuun Jle llarense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePHU30BATh XUMUUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, amMMHuaka, OOIIMe Hay4dHble MPUHIIUIIBI
XMUMHUYECKUX TPOU3BOJCTB; I€JecO00pa3sHOCTh MPUMEHEHHUS HEOPraHMYeCKHUX BEIIEeCTB B
IPOMBIIUIEHHOCTH U B OBITY C TOYKHU 3PEHHS COOTHOIICHHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTD BJIAJIEHUSI CUCTEMOI 3HAHMI O METOJaX Hay4HOI0 MO3HAHUS SABJICHHUM
NpUpOABl — HAOMIOJCHHE, W3MEpPEHHEe, MOJETMPOBAHUE, OSKCIEPUMEHT (peanbHBId U
MBICJICHHBIN ), UCIOJb3YEMBbIX B E€CTECTBEHHBIX HayKax, YMEHHUS MPUMEHSTh 3TH 3HAHUS TPHU
9KCHEPUMEHTAJIbHOM HCCIEIOBAHUM BEIIECTB M JUIsl OOBSICHEHUS XUMHUYECKUX SIBJICHUH,
UMEIOIUX MECTO B IPUPOJIE, MPAKTUYECKOMN AEATEIbHOCTH YEIO0BEKA U B IOBCEIHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHUS BBISIBISITh B3aUMOCBS3b XUMUYECKUX 3HAHUN C IOHATUSAMU H
MPEICTaBICHUSAMHA JAPYTUX €CTeCTBEHHO-HAYYHBIX MPEIAMETOB sl 0Oolee OCO3HAHHOTO
ITIOHUMaHHUs MaTepUaIbHOr O €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTb YMEHUS IPOBOJUThH Pacyé€Thl: C UCIOJIb30BAHUEM MOHITHH «MaccoBast
7107151 BEILlECTBA B PACTBOPE» U «MOJISIPHAsI KOHLEHTpPALMA»; MacChl BelllecTBa WM 0o0bEMa rasa
0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIH O0BEMY OJHOTO M3 YUACTBYIOIINX B PEAKIIHH
BEIIECTB; TEIIOBOro d(pdekra peakuuu; 3HAYEHUS BOJOPOTHOTO MTOKA3aTeNsl PACTBOPOB KHCIOT
W IIeNoYeil ¢ M3BECTHOW CTENEHBIO TUCCOIHUAIU; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTA PEAKLUHU, €CIU OJHO M3 MCXOAHBIX BELIECTB JAHO B BHJE PACTBOpPA C ONpPENeNEHHON
MaccoBOM J0JIell pacTBOPEHHOrO BEIIECTBA I JIaHO B M30BITKE (MMEET MPHUMECH); IOJU
BBIXOJIa MTPOAYKTA peakuu; 0O0bEMHBIX OTHOLICHHI Ia30B;

c(OpPMHPOBAHHOCTh YMEHHUN: CAMOCTOSTENIHHO IJIAHUPOBATH U MPOBOAUTH XMMHYECKHI
9KCIEPUMEHT (IIPOBECHNE PEAKIIMI HOHHOIO 0OMEHa, OATBEPXKIEHUE KaUeCTBEHHOI0 COCTaBa
HEOPraHUYECKUX BEILECTB, ONPEIEICHUE CPEIbl PACTBOPOB BELIECTB C IIOMOLIBIO HHIUKATOPOB,
U3yuyeHHEe BIMSHUS Pa3TUYHBIX (AKTOPOB HAa CKOPOCTb XUMHYECKOW pEaKLIHM, pelleHue
SKCHEPUMEHTAJbHBIX 3a/a4 1o TemMaM «Metamisl» u «HemeTanias») ¢ cobmogeHrneM MpaBuil
Oe3omacHoro oOpalleHusl ¢ BellecTBaMU M J1a0OpaTOPHBIM 000pyJaoBaHHEM, (OPMYIUPOBATH
Le/lb HUCCJENOBaHMs, NPEACTaBIATh B pa3IM4yHON ¢opMe pe3yibTaTbl SKCIIEPUMEHTAa,
AQHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

chOpPMHUPOBAHHOCTh YMEHUM: COOJIIOIATH MTPAaBUIIA MOJIB30BAHUS XUMUYECKOW MOCYA0U U
1abopaTopHBIM 000pYyIOBaHUEM, OOpAIIEHHUs] C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIHSIMH
[0 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB, JKOJOTUYECKH IEIeco00pa3Horo
MOBeNeHUsT B OBITY M TPYIOBOW [EATEIbHOCTH B IIENAX COXPAaHEHUS CBOETO 3J10pOBbS,
OKpY)Kalollled NPUPOJHOM Cpelabl W JIOCTHXKEHHS €€ YCTOMYMBOrO pa3BHUTHS, OCO3HABaTh
OIACHOCTh TOKCHYECKOrO JACHCTBUS HA JKMBBIE OPraHU3MbI ONPENEIEHHBIX HEOPraHMYECKUX
BEIIECTB, TOHUMas cMbIch nokazarens [T/K;

cOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISITh II€NIEHANPABICHHBIA IMOMCK XHMHUYECKOH
nH(pOpMaAIIMU B PAa3IUYHBIX MCTOYHUKAX (HaydHas W yd4eOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoi uHpopMmanwu, WMHTEpHET W Ipyrue), KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMmaluio, nepepadbaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBHM C MOCTaBJICHHON yueOHOMN
3a7a4ei.
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Wroro no pazneny 39
Pa3znen 2. Heopranuveckasi Xu Must
2.1 Hewmerasisl 31 1 3 http://www.chemnet.ru
2.2 Merauist 23 1 2 http://www.chemnet.ru
Hroro no pazneny o4
Paszjnes 3. Xumus U )KU3Hb
31 MeToapl MO3HAHWS B XUMHUH. XUMUS U 9 http://www.chemnet.ru
KU3HBb
Hroro no pazneny 9
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