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1. IlosscHUTEJIBLHAA 3aMUCKA
AnantupoBaHHas paboyas mporpaMMa IO Y4eOHOMY MpeaMeTy «XUMUs»

(6a30BBIN  ypoBeHB) (TpeameTHas o007acTh «EcTecTBEHHO-HAyYHBIC MPEIMETHI)
(mamee COOTBETCTBEHHO — MporpaMma) pa3paboTaHa Ha OCHOBAaHWU TpPeOOBAHUM
OI'oC COO, ®OIT COO u D®rocC CIIO npns peanusauu 00pa3oBaTEIbHON
nporpamMmmbel 1o mipodeccun 09.01.03 Omnepatop HHPOPMAIMOHHBIX CHCTEM U
PECYpPCOB  BKJIIOYAET  TMOSCHUTEIBHYIO  3alHUCKYy, COJEpKaHUE  OOy4YeHHs,
IUTAHUPYEMBIE pPe3yJbTaThl OCBOCHHUS MPOrpaMMbl IO XUMHUHU, TEMAaTUYECKOE
IUTAHUPOBAHKE, YCIOBUS pean3allui alaliTuPOBaHHON paboyeil mporpaMmel.

[TosicHuTenbHasT 3amUCKa OTpa)kaeT OOIMEe MU M 3a/Jauyd U3yYeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEINOCHUIOK K €€ M3YYCHHIO 00y4YaroluMHCs,
MECTO B CTPYKType Y4eOHOro ImjaHa, a TakyKe MOAXOJbl K OTOOpY coAepiKaHus, K
OTPENEICHUIO TUIAHUPYEMBIX pEe3yJIbTaTOB M K CTPYKType TEMaTHYeCKOro
TJIAaHUPOBAHMSI .

Conepxanue OOy4Y€HHS PpACKpbIBA€T COJCP)KATENbHbIE JIMHUHM, KOTOPHIE
mpeyaraTcs s 0053aTeIbHOT0 U3yUeHHUs B KaKIOM KJIacCe Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl.

[ImanupyemMble pe3ynbTaThl OCBOCHHUS NPOTPAMMBI 1O XHMHH BKIIIOYAIOT
JUYHOCTHBIE, METANPEIMETHBIE PE3yJIbTaThl 32 BECh MEPUOJ OOyUYEHHUS Ha YPOBHE
cpemHero o0miero o0pa3oBaHus, a TaK)Ke MPEIMETHBIC TOCTHKEHHUS 00ydJaroIIerocs
3a KaXbli TOJ] OOy4EHHS.

B paszmenax paGoueill mporpaMMbl BBIIEICHO Kypcugom TPOo(PecCHOHATBHO
OPUEHTHUPOBAHHOE COJIEP)KAHHE TMpPEaMEeTa, HaAMpaBICHHOE HAa HHTETPAaIUio ¢
cojiep)KaHheM  0o0menpoecCHoHaIbHbIX  JUCIUIUIMH U NpodecCHoHaTbHBIX
MOJTyJIEH.

OCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K OMPEJSIICHUIO 00IIIeH
CTpaTeruy 00ydeHHUsI, BOCTUTAHUS U PA3BUTHS OOYJAIOIINXCSI CPEACTBAMHU YIEOHOTO
npeamera "Xumus" mis ctyneHtoB 1 kypca CIIO Ha 6a30BOM ypoBHE COCTaBWIIM
koHuenrtyanbHsle nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, pe3yJbTaTOB OOy4YeHUs W TpeOOBaHUM K YPOBHIO MOJATOTOBKH
BBITTYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMHU TOJIOKEHUSIMU TporpamMma Mo XUMHUHU (0a30BbIit
YpOBEHb) Ha YPOBHE CPEAHETO OOITeT0 00pa30BaHUS:

yCTaHaBIMBAeT o00s3aTeIbHOC (MHBApPUAHTHOE) TIPEIMETHOE COJIEpKAHUE,
oTpeesieT KOJUYECTBEHHBIE M KAYECTBEHHBIC €r0 XapaKTEPUCTUKH Ha KaXKIOM
dTame W3Y4YeHUs TMpeaMeTra, MpeAyCMAaTPUBAECT NPHUHIMIBI CTPYKTYPUPOBAHUSA
coJiep KaHUs ¥ pacTpeIeIICHHsI €T0 10 KJlaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;

JaeT TIPUMEPHOE pacrpeaesicHne YIeOHBIX 9acOB 0 TEMAaTHYCCKUM pasjiesam,
PEKOMEHIyeT TIPUMEPHYIO TIOCIICIOBATEIFHOCTh U3YUCHHUS OTACIBHBIX TEM Kypca C
YY4ETOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3CH, JIOTUKH Yy4eOHOTO
mpoIiecca, BO3pacTHbIX ocoO0eHHOocTel oOyvaromuxcs 1 kypca CIIO;

AT METOJMYECKYI0 WHTEPIPETAIMIO eI M3ydeHUs MpeaMeTa Ha YPOBHE
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero olmero o0pa3oBaHus,
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COJIEPKATEJIbHOW XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON TIPOrpaMMBbI  CpeAHEro 00mero o0pa3oBaHus (JTUYHOCTHBIX,
METaNpeAMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHLHOM
JEeSTENBHOCTH O00ydYaromerocs IO OCBOCHUIO cojepkanust mnpeamera. [lo Bcem
Ha3BaHHBIM TMO3UIUSAM B MpOTrpaMMe MO XHUMHUU COOIIOJIEHA MPEEMCTBEHHOCTH C
benepaibHOM paboyeil mporpaMMoi OCHOBHOTO 00IIIET0 00Opa30BaHuUs O XUMUHU.

XuMHuueckoe 00pa3oBaHue, MOTydyaeMoe BBIITyCKHUKaMU 00111e00pa3oBaTebHON
OpraHu3alliM, SBJISETCS HEOTHEMJIEMOM YacThl0 HUX OOpPa30BAaHHOCTU M CIYXKUT
3aBEpPIIAIOIIMM D3TAllOM pealu3alldd Ha COOTBETCTBYIOUIEM 0a30BOM ypOBHE
KITFOYEBBIX LIEHHOCTEH, MPUCYIINX LETOCTHON CUCTEME XMMHUYECKOTO 0Opa3oBaHMsL.
KitoueBble LEHHOCTH KacaloTCsd IO3HAaHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHMS
MHUPOBO33pEHUSI M O0OIEed KyJabTyphl 4eNOBEKa, a TaKkXKe SKOJIOTHYECKU
000CHOBaHHOTO OTHOUIEHUSI K CBOEMY 3JI0POBBIO U NMPUPOJIHON cpene. Peanmusyercs
XUMUYECKOe 00pa3oBaHue 00yJaronuxcsi Ha YPOBHE CPEIHETo 001Iero oopa3oBaHus
cpencTBamMu ydyeOHoro mpeamera "Xumuda', cofep:KaHHE€ U MOCTPOCHHE KOTOPOIO
OTpEeNICNICHbl B MPOrpaMMe MO XUMHHU C Y4YE€TOM CHelU(UKH HAyKU XUMHH, €€
3HAUYEHUS B TMO3HAHUU TPUPOJBI U B MATEPHUATLHON KU3HM OOIIECTBA, a TaKKE C
y4eToM OOIUX IeJel W MPUHIUIIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooIero oopasosanus B Poccuiickoit denepanuu.

[Ipu dopmupoBanuu coaepkanusg npeamera "Xumus" YUYTEHBI CIEIYIOIIHNE
MOJIOKEHUS O crielU(PUKE U 3HAUCHUU HAYKU XUMUHU.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIrpaeT 0coO0ylo pojib B
CO3JaHMM HOBOM 0a3pl MaTepUaJbHOW KYJbTYpbl, BHOCHUT CBOW BKJaJ B
(hopMHpPOBaHHE PALMOHAIBHOTO HAYYHOIO MBIIUIEHHS, B CO3JaHHE LIEITOCTHOIO
MPEACTABICHUS] 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE IMPUPOJbl U YEJIOBEKa,
KoTopoe (opMHpyeTCs B XMMHHM Ha OCHOBE MOHHMMAHHMS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MHpa, OCO3HAHMS B3aWMOCBSI3M MEKIY CTPOCHUEM BELIECTB, MX
CBOMCTBaMHU U BO3MOXXHBIMU 00JIaCTSIMU TPUMEHEHUS.

CoBpeMeHHass XUMHSI KaK HayKa CO3HMJATelibHasi, HayKa BBICOKMX TEXHOJOTHM
HampaBjeHa Ha peleHue ria00ambHBIX MPOOJIEM  yYCTOWYMBOTO  Pa3BUTHUSA
YEJIOBEYECTBA -  CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM,  HAKOJOTHYECKOH
0e30macHOCTH M OXpaHbl 370pOBbs. TE€CHO B3aUMOJICHCTBYS C JIpYyTUMHU
€CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMIIEMON YaCThI0O MUPOBOM KYJIBTYDHI,
HEO0OXOMMBIM YCJIIOBUEM YCIIEIITHOTO TPYyAa M KU3HHU KaXJA0ro YjeHa O0IecTBa.

B coorBercTBUM ¢ OOmMMMH MENSIMH ¥ TMPUHIMIIAMH CPEIHEro OOIIero
oOpaszoBaHusi cojaepkanue mnpeaMera "Xumus" (0a30BbI YpOBEHb HU3YUYEHUS)
OpPUEHTHPOBAHO  MPEUMYIIECTBEHHO  HAa  OOMIEKYJbTYPHYIO  IOJTOTOBKY
oOy4Jaronuxcsi, HLOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB,
YCIEITHOTO BKIIFOYEHUS B )KM3Hb COIIMYyMa, ITPOJIOHKEHUSI 00pa30BaHUs B Pa3IMYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiumu — nipeamera  "Xumus"  ABISIIOTCA  0a30BbIe  KypChbl -
"Opraanueckass xumusa" u "OOmas W HeopraHuyeckas XuMHsS', OCHOBHBIM
KOMITOHEHTOM COJICp>KaHUS KOTOPBIX SIBIISFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWM IO HEOPTAaHMYECKOW XMMHUU (C BKJIIOYCHHUEM 3HAHWN W3 OOIIeH XUMHUH) U
oprannyeckon xumuu. OOpMHUPOBAHHWE TAHHOM CUCTEMbl 3HAHUW IIPU U3YyUYCHUU
npenMera 00ecrneynBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTOOOPa3usl BEIIECTB



Ha OCHOBE OOIINX MOHSATUHN, 3aKOHOB U TEOPUIl XUMUHU.

Crpykrypa coaepxkaHusi KypcoB - "Opranumueckas xumus" u "OOmas u
HeopraHuuyeckas xumus" copmMupoBaHa B MporpaMMe IO XHMHUM Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYeHHIO Y4YeOHOro Marepuasia U OOyCIIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMNPENIETICHHBIX TEOPETUYECKHUX
ypoBHSX. B Kypce opraHndeckoil XMMHHM BEIIECTBA PAaCCMaTPUBAKOTCS HAa YPOBHE
KJIACCUYECKOM TEOpHUU CTPOCHUSI OPTraHWYECKUX COCOUHEHHI, a TAaKKE€ Ha YpOBHE
CTEPEOXUMHUYECKHUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BellecTB. CBeICHUS
00 m3y4yaeMmbIX B Kypce BeIlleCTBaxX JAlOTCS B Pa3BUTUHU - OT YTJIEBOAOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COEIMHEHHH. B Kypce OpraHMuecKol XUMUU
MOJTy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHus
NepBOHAYAIbHBIE TPEJICTABICHUS O XUMHYECKOM CBA3H, KIacCHU(PUKAITMOHHBIX
MPU3HAKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU
pEeaKIHH.

B mpeamere "Xumug" 0a30BOro ypoBHS pacCMAaTPUBAETCS W3YUYEHHBIM Ha
YpPOBHE OCHOBHOro o00miero oOpa3oBaHUS  TEOPETHUECKUM  Marepuan U
(aKTOJIOrMYECKUE CBEJIEHUS O BELIEeCTBAX M XMMHYecKoll peakiuu. Tak, B
gacTHOCTH, B Kypce "OOmas u Heopranuuyeckas Xumus" 00ydarommMmcs
IIPENOCTABIIACTC BO3MOYKHOCTh OCO3HAaTh 3HAYEHUE NEPHOJUYECKOTO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3ULUHI, ITy0)Ke MOHITh UCTOPUUYECKOE
U3MEHEHUuEe (YyHKUUN STOro 3akoHa - OT o0oOmamomeid 10 OOBICHSIOMIEH Hu
MPOTHO3UPYIOLIEH.

Envnas cucrtema 3HaHMM O Ba)XKHEWINIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH,
CBOMCTBaxX M NPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKIMIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JIOMOJHAETCA dJIEMEHTAMU COAECPKAHUS, UMEIOIIUMHU
KyJIbTYpPOJIOTMYECKUH M TPUKIAJAHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT
MOHUMAHUIO B3aMMOCBS3M XHMHHM C JIPYTMMU HAayKamH, PacKpbIBalOT €€ pojib B
MO3HABATEIbHOM M  MPAaKTHUYECKOW JACSTENbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXXEHMsI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
NPUIOKEHUH XHMHUH, TIOMOTAIOT OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYUMBIX Mpo0JieMax, CBSA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIHUBATDH
uHOpMaLlMI0 U  TPUMEHATh €€ JUId  [ONOJHEHWs  3HAHUM, pelIeHUs
MHTEJUIEKTYJIbHBIX U SKCIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 3a1ad. Conepxanue
ydyeOHOro mnpeamera "XuMmug' TaHHOTO YpPOBHS HW3Y4YEHUSI OPUEHTHUPOBAHO Ha
¢dopMupoBaHue y oOydYaroIIUXCSI MHUPOBO33PEHUECKON OCHOBBI JJIsi TMOHUMAaHUS
¢unocockux wuel, TaKUX KakK: MaTepUabHOE E€AMHCTBO HEOPTaHMYECKOro U
OpraHUYecKOro MHpa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHHEM, MMO3HABAEMOCTh NPUPOAHBIX SBJICHUN IMyTEM SKCHEPUMEHTA U PEIICHUs
MPOTUBOPEUYUIT MEXAYy HOBBIMU (DaKTaMHM M TEOPETUUYECKUMH MPEANOCHIIKAMH,
OCO3HaHWE POJIM XUMHHM B PEIICHUHM HKOJOTHYECKUX MpoOJeM, a Takxke MmpodiieM
cOepeKeHUsl DHEPTreTUYECKUX PECYpCOB, ChIPbS, CO3/IaHHS HOBBIX TEXHOJIOTHMH U
MaTepuaioB.

B nnane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLUAIA3AIIMNA 00YUaIOIIUXCS
MPUHATBIE TPOrPaMMONA MO XUMHH MOAXOAbl K OIPEACIICHUIO COAEPKaHUA MU
MOCTPOCHUS TMpelMeTa NpeaycMaTpuBaloT (OpPMUpOBaHHE y  OOyYaromuxcs
YHUBEPCAJIbHBIX YUE€OHBIX NEHCTBHUM, UMEIOMMX 0a30BO€ 3HAYCHHE AJIS Pa3IUUHbIX



BHUJIOB JIEATEITLHOCTH: pEIICHWs TpoOJieM, TOWCKa, aHamm3a U 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [JIi TNPUOOPETEHUS OMNbITa MPAKTUYECKOW W
HCCJIEIOBATEILCKON NEATeTLHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUH XUMUMU.

B nmnpakTuke mnpenomaBaHusi XUMHUU KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl, TaK U HA YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs, MPHU OMpPEaeSIeHUN
collepKaTeIbHOM  XapaKTEePUCTHKU IeJiel U3y4YeHHs INpelMeTa HalpaBlieHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TMpHU3HAEeTCs (HOPMUPOBAHUE OCHOB
XUMUYECKON HayKM Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU
JESTEIBHOCTH YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJAMYECKOM TOYKH 3PEHUS TAaKOW TOIXOJ K OMPEICICHHUIO Ielied H3ydCeHUS
MIpEeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

['maBHBIMU 1IEsIMU U3y4deHUS TIpeameTa "Xumus" Ha ypOBHE CPEIHETO OOIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCS:

dbopMHpOBaHNE CHCTEMBl XUMHYECKUX 3HAHUHN KaK BAaXKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KITFOUCBBIC TIOHATHS,
(dbyHIaMEHTAIbHBIC 3aKOHBI M TEOPHH XUMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,;

dbopMHpoBaHUEe W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUid, HEOOXOAUMBIX [JIsi MPUOOpPETEHUs yMEHUU
OPUEHTHUPOBATLCS B MHUPE BELIECTB W XUMHUYECKUX SIBJICHUH, UMEIOUIUX MECTO B
MIPUPOJIE, B MPAKTUUYECKOUN U MOBCETHEBHON KU3HH;

pa3BUTHE YMEHUH W CIOCOOOB NIEATEIHHOCTH, CBS3aHHBIX C HAOJIOJCHUEM H
OOBSCHCHHEM XHMHYECKOTO JKCICPUMEHTa, COOIIOJCHUEM TMpaBWJ 0e30MMacHOTO
oOpallleHusI C BEIIECTBAMM.

ConepkarenpHass XapaKTePUCTUKA IIeed W 3aJad M3YyYCeHHs] TpeaMeTa B
mporpaMMme 1Mo XMMHH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH
MIPUOPUTETAMHU B CHCTEME CpeHETo 001ero oopasopanus. CeromHs B MperoaBaHuN
XUMUU B OOJBIIEH CTENEHW OTHACTCS MPEANOYTECHUE MPAKTHYECKON KOMIIOHEHTE
comepkaHusi  OOy4eHHUsS, OpPHUEHTUPOBAHHOM HA  TIOJATOTOBKY  BBIMTYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONICT0 HE HaO0OpoM 3HaAHUN, a
(GYyHKIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMM M YMEHHUSIMU aKTHBHOTO
MOJIyYeHUS] 3HAHWMM M TPUMEHEHHs] WX B PEaTbHOM JKU3HU JUISl PpelIeHUs
MPaKTUYECKUX 3a]1a4.

B sToli cBA3uM mpu u3ydeHuW npeamera "Xumus' AOMUHUPYIOLIEE 3HAUYECHUE
MPUOOPETAIOT TAKKUE 1IN U 3a7a9H, KaK:

amanTanus OOydJarIMUXCsd K YCIOBHSIM JWHAMHYHO Pa3BUBAIOIIETOCS MUDA,
dbopmupoBaHUe WHTEUICKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TrOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTCIBPHOMY NPHHITHIO TPaMOTHBIX
pPEIICHU B KOHKPETHBIX JKH3HEHHBIX CHUTYaIlUSAX, CBA3aHHBIX C BEIICCTBAMH M HUX
MIPUMEHEHUEM;

dbopmupoBaHre y  OOydYalmOIIMXCS  KIIOUEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINM), HWMEIOINUX YHUBEPCAIHHOE 3HAYCHHE JUJIA PaA3IMYHBIX BHJIOB
NeSTEBPHOCTU: peIieHuss MpoOieM, MOMCKA, aHaau3a U o0paboTku MHGOpPMAIINH,
HEOOXOMMBIX /I TPUOOPETEHUS OMbITA JACATEIBHOCTH, KOTOpPAsk 3aHUMAET BAKHOE
MECTO B TMO3HAHMM XUMHUHU, a TaKXKe JUIsl OIEHKH C TIO3UIUH DKOJIOTHYECKOU



0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKAa U MPUPOJIHYIO CPEAY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HWHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN O0yUaroluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBUM C JKU3HEHHBIMHM MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUM JUIsl MOMCKAa M aHajau3a Y4eOHOH U
HaY4YHO-TIOMYJISIPHON MH(POpMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

(opMHUpOBaHKE U Pa3BUTHE Yy OOYYaIOLIUXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBILLUIEHNS, HA0JII01aTeNbHOCTH, COOPaHHOCTH, aKKYypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpU IUIAHWUPOBAHUU M NPOBEIECHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy  oOydJaomuxcsi  yOeXJEHHOCTM B  T'YMaHHUCTHYECKON
HAIPaBIEHHOCTH XHMHH, €€ BAXHOH pOJIM B PELICHUH TJI00ANBbHBIX MpodsieM
PAlMOHAIBHOTO MPHUPOAOIOIB30BAHUS, IOMOJIHEHHUSI SHEPreTUYECKUX PECYpCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIo
OTHOLIEHUS K MPUPOJE MU CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETEHUs OIbITA
WCIIOJIb30BAHUS IIOJYYEHHBIX 3HAHUM JUI1 MPUHATHAA TIPaMOTHBIX PpEIIECHUN B
CUTYalMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMM.

[ern w 3amaun wu3ydyeHuss mnpeamera "Xumus" TMOMYYUTIU MOAPOOHYIO
METOAMYECKYI0 MHTepIpeTanuio B pasneine "llnanupyemble pe3ynbTarsl OCBOCHHUS
IPOrpaMMBbl [0 XUMHUH'", TAKUM 00pa3oM OOECIEUEHO YETKOE MPECTABICHUE O TOM,
KAKUE€ 3HAHWS U YMEHUS MUMEIOT IPSMOE OTHOLIEHUE K pPEaTM3alMi KOHKPETHOU
LEIH.

B yuyeOHOM mutane cpeaHero obuiero oopazoBanus npeamert "Xumusa'" 6a30Boro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOMN o0nacTu "EcTecTBEHHO-HAay4HbIE IPEIMETHI" .

Ocooennocmu npenooaeanusn npeomema «Xumuay odoyuaromumcsa ¢ PAC

Obyuarowuecs ¢ PAC, kak npaguno, mo2ym 0emMoHCmMpupo8ams YCneuHocms 8
U3YUeHUU Meopemuyeckux OCHO8 XUMUUX HNOHAMHOE BU3VANbHOe NpeoCmasieHue
nepuooudecxkoeo 3akona /[.1U. Menoeneesa, cmpoenus amoma, vemkas epaguiecxas
3anucb NPOMeKAHUs XUMUYECKUX peaxkyull co3oaem NnpeonoCulLIKU Ol MHO2UX
ooyuarowuxcsa ¢ PAC nouyscmeosamv c6010 6bICOKYIO KOMNEMEHMHOCHb 8 MOl
oonacmu. Teopemuueckas xumusi Modcem Cmamv 00IACMBIO UX CBEPXYEHHBIX
unmepecos. OOHAKO, 8 C6A3U C BO3MONCHOU MOMOPHOU HENL0BKOCMbIO U OpYeUMU
cneyuguyeckumu ocobenHocmamu, ooyuarowuecas ¢ PAC mocym ucnvimeigams
3HauumenvHble 3aMpPYOHEeHUsi 6 HPOBEOCHUU  XUMUYECKUX  IKCNEPUMEHMO8,
npakmuieckux u nabopamopueix pabom. OHU Mo2ym 3HAMb HOPMbl U NPABUILA
be3onacHot pabomsl 8 XUMU4ECKOU 1a00pamopuu, Ho He yMenb UX peaiuz08amsv Ha
npakmuxe.

Baowcnvim acnekmom usyuenusi npeomema «Xumusy ons ooyuarowuxca ¢ PAC
ABNAEMCSL PA3GUMUE UX HCUSHEHHBIX KOMNEeMeHYUll. SHaHUsi U YMeHUs, (hopmupyembie
Y o0yuarowuxcs npu U3VYEHUU XUMUU, 80 MHO20M OOIHCHbL OblMb CEA3AHLL C
XUMUYECKUMU NPeSPAueHUAMU Beuecms, HAONI00aeMbiMU 6 pPeanbHOU IHCUHU,
OO0JICHBL UMEMb He TMOJIbKO MeopemuiecKyio, Ho U NPAKmu4ecKylo HanpasieHHoCmo,
peanuzyemMyro 8 YVPOUHOU U GHEYPOUHOU OesIMeNbHOCMU Yepe3  BbINOJHEHUE
J1a6OpaAmMOpPHLIX UCCIe008aHUU, ONbIMOG, U Op. Bce amo no3eonsaom ucnonv3oeams



pacuupsames  UHOUBUOYANbHBLUL onblm  oOyuarowezocss ¢ PAC u onupamscsa Ha
NpaKmuyecKoe npumMeHeHue NoaYy4eHHbIX 3HAHUL U YMEHULL 8 IHCUSHU.

Ilpu uzyuenuu yuebrnoeo mamepuana no npeomemy HeoOXo0UMO Y4umviéams,
ymo ooyuarowuecsi ¢ PAC mocym ucnvimvieamev cneyughuueckue mpyoHocmu 8
oceoeHuU yyebrno2o mamepuana. Beaeocmeue mpyonocmetl 8vi0eieHus 2aH020 UL
CYWeCmMBeHHO20 8 MmeKcme, a makdice MmpyoOHOCmel 6 NOHUMAHUU NpeOMemHOU
mepmunonozuu, y ooyyarowuxca ¢ PAC 803MO0XiCHO 803HUKHOBEHUE CILONCHOCMEN C
u3yyeHueM meopemuiecko2o mamepuana. Takdce HeOOCMAMOYHOE NOHUMAHUE
MEPMUHONIO2UU MOJICEM OblMb NPENIMCMeuemM 01 NPABUIbHO20 PeuleHUs 3a0a4, npu
MOM, YUMo CAMO peuieHue 3a0ay N0 0C80EHHOMY AOPUMMY, 0ObIYHO He 8bi3blédem
mpyoHocmetl y 00y4anuuxcs.

Bmecme ¢ mem nexomopwie meopemuueckue pazoenvl OAGHHO20 Npeomemda
MO2Ym HAX00Umvcsi 6 30He cheyughuueckux unmepecos oodyuaroujecoca ¢ PAC, 6
uzyyenuu ux oobyyarowutica ¢ PAC moocem 3nauumenvHo onepedicamv memn
usyueHus OaHHbIX pasdenos opyeumu  obyuaowumuca epynnol. Crnedyem
MAKCUMANILHO MO YUUmMbl8ams NPU OpP2aHU3aAyUU NPOEKMHOU OessmelbHOCMU HO
npeomemy, exmouas obyyaowezoca ¢ PAC 6 npoexmuvle xomauovl, a makoice,
nopyyams  8bINOJHEHUEe  UHOUBUOYATbHLIX  NPOEKMO8 NO  meMamuxe  e2o
cneyuguueckux UHmMepecos, co30a8ds YCl08Usl NOBLIUEHUS €20 COYUATbHO2O
cmamyca 8 21a3ax c8epCcmHUKO8

s 0ocmudicenus niaHupyemvlx pe3yivmamos HeodXo0UMo:

- adanmuposamsv Memoobl NPeoCmAsNeHlss HOB020 Mamepuald, Cnocoovl
meKyujeco KOHmpOoJis U penpe3eHmayuu Noay4eHHbIX 3HAHULL,

- yenecoobpasHo  3a0elcmeosams  BO3MONCHOCMU — OONOJHUMENbHOU
BU3YANLHOU NOO0EPIHCKU U3YYAEeMO20 Mamepuaia (Wimocmpayuu, yieonvle Quibmol,
BUpPMYATbHble ONbIMbL, JUYHbIE CHPABOYHLIE MAMEPUANbl, NPeoCcmasieHHble 6
cxemax, mabauyax u m.n.),

- yUuUmwvleams HepasHoMepHocmy ocsoerus ooyuarowumcs ¢ PAC paznuunvix
memamuyeckux ooaacmeli no OAHHOMY HNpeoMemy, HeoOX00UMO CMPEeMUMbC 8
coz0anuu 0na obyuarouezocsi ¢ PAC cumyayuu ycnexa xak 6 ypouHOu, max u
BHEYPOUHOIU 0eSTMENbHOCIU N0 OAHHOMY NpeoMemy;

- MAKCUMANbHO UCNONb306aMb pa3iuuuble cucmemvl mecmuposanus, |1T-
MEeXHON02UY, NPe3eHMayul, HAYYHO-NONYIAPHbIE OUIbMbL, CcXembl, U Opyaue
cpeocmea GuU3yanu3ayuy npu 0OVHeHuu U OyeHKe OOCMUIICEHUN 00y4arouie2ocs ¢
PAC 6 oannoii oonacmu,

- npu HeOOCMAamouHOU CHOPMUPOBAHHOCIU 2PADO-MOMOPHBIX HABLIKOS
npeodycmMompems — 803MONCHOCMb  GbINOJHEHUsT  3HAYUMENbHbIX N0 00bemy
NUCbMEHHBIX 3a0aHULL HA KOMNbIOmepe, 8blNOIHeHUe 1ad0PamopHbiX pabom Modcem
ObLIMb 3AMEHEHO KOMNLIOMEPHBIM IKCHEPUMEHMOM,

- coKkpawamv 00vbeM NUCbMEHHbIX 3A0aHULl NPU COXPAHEHUU YPOBHS
CILONCHOCIU,

- CcOKpawjams GbINOJHEHUe 3HAYUMENTbHbIX N0 00beM) NUCLMEHHbIX 3A0AHU,
8bINOIHAMb, NO B03MONCHOCMU, pAOOMbl HA KOMNbIOmMeEpe, d MAKH#Ce CYUeCmEeHHO
CHUICAMb YPOBEHb CILONCHOCU PAOOMbL C MEMAMUYECKUMU PUCYHKAMU U CXEMAMU.

Pexomenodyemca akmugno ucnonv3osams npoekmuyro pabomy 00y4anuuxcs ¢
PAC 6 30He ux cneyuanvHulx unmepecog 0/ NOBbIUEHUS MOMUBAYUU K 0DYUEHUIO



XUMUU 8 YeNOM U NOBbIULEHUIO COYUANbHOU 3HaYumMocmu ooyuaowezocs ¢ PAC cpeou
0OHOCPYNNHUKOS.

2. Conep:xanue y4yeOHOTo npeaMera « XuMHsI»
O01mas 1 HeOpraHm4ecKast XuMmsi
Tema 1. TeopeTnyeckue 0CHOBbI XUMHUM

XuMHYecKui 3reMeHT. AToM. SIapo aToma, U30TOIBI. DJIEKTPOHHAsT 000JI0UKA.
DHepreTUYecKre YpPOBHH, TOAYPOBHU. ATOMHBIE OpOWTanu, s-, P-, O- DIEMEHTHI.
OcobeHHOCTH paclpenesieHus 3JIEKTPOHOB MO OpOWTaIsiM B aToMax >JIEMEHTOB
MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(PUTYpALIHS aTOMOB.

[lepnognueckuit 3akoH u Ilepmoamyeckass cUCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CBsi3b NepuoAHYECKOro 3akoHa W Ilepumonnueckoil cucTEMBI
xuMudeckux dneMeHtoB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIIEMEHTOB U
00pa3zyeMbIX UMM IPOCTHIX U CI0KHBIX BEHIECTB 10 TPyIIaM U IepuoaaM. 3JHa4YeHUe
IIEPUOINYECKOI0 3aKOHA B Pa3BUTHUN HAYKHU.

Crpoenne BemecTBa. XHMHYECKass CBA3b. DBHIBl XUMHUYECKON  CBA3M
(koBaJICHTHasi HEMOJIApHAsT M TOJSpHAas, WOHHAasg, MeTaulnyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOM XHMHMUYECKOH CBA3M (OOMEHHBIA M  JIOHOpPHO-
aKLenTopHslii). BoxopoaHas cBsA3b. BaleHTHOCTb. DIJIEKTPOOTPULATEIBHOCT.
Crenenb okuciieHns. IOHBI: KATUOHBI M AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. [HWIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILECTB OT THIA KPUCTAIIMYECKON PELIETKH.

[lonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHU4YECKUX COEIMHEHU. Howmenxknatypa
HEOPraHWYEeCKUX BelecTB. ['eHeTudeckas CBsI3b HEOPIaHMYECKUX BEIIECTB,
MIPUHALIEKANINX K Pa3IMYHBIM KJIacCaM.

XUMHUecKas peakuusi. Knaccuduxarus XAMUYECKUX  pEaKIui B
HEOPraHWYECKON U OPraHNYECKON XMMHUH. 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH
COXPaHEHUS U NPEBPALLECHUS SJHEPTUH NP XUMUYECKUX PEAKIIUAX.

CKOpoCTh peakluu, €€ 3aBHCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTrnMble
peakuuu. XuMmMuyeckoe paBHoBecne. DakTopbl, BIMAOIIAE HAa COCTOSIHHE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyueckas auccoruanusi. CuibHble W cialOble 3iekTpoiuThl. Cpena
BOJHBIX PacTBOPOB BEILECTB: KUCJas, HEHUTpasibHas, LIeno4yHas. Peakiuu MOHHOIO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

DOKCNEepUMEHTANbHBIE METOJIbl M3YyYEHHS BEIIECTB W MX MPEBPalllCHUIA:
neMoHcTpanus Taommi "llepumommdeckas cucrema XuUMHYecKuX 3iemeHToB J[.U.
Menneneesa", uzydeHHe MOJeNed KpPUCTAIMYECKUX pEIIETOK, HaOJIIoJeHHe Hu
OMHCaHUE JEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OMBITOB (Pa3floKEHHE MEPOKCHIIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaau3aTopa, ONPEIEICHUE CPelbl pAaCTBOPOB BEILECTB C
MOMOUIbI0 YHUBEPCATHHOIO MHIMKATOpPA, PEAKIMM MOHHOTO OOMEHa), MPOBEACHUE



MpakTHUeCKOM paboThl "BrusiHue pasnuyHbiX (PAKTOPOB HA CKOPOCTH XUMHUYECKOU
peakuun'.

PacueTHble 3anaum.

PacueTtsl 1O ypaBHEHUSIM XHMHYECKMX pEakiuid, B TOM YHUCIE
TEPMOXUMHUUYECKHE PACUETHI, PACUETHI C MCIOJIB30BAHUEM TMOHATHUS '"MaccoBas JI0JIs
BellecTna'.

Tema 2. Heoprannyeckasi XumMusi

Hememannwi. Ilonoscenue nememannos 6 Ilepuoouueckoti cucmeme XuMudecKux
anemenmos J[.U. Menoeneeea u ocobennocmu cmpoeHus amomos. QDuzuuecKue
ceolcmea Hememasnnos. Aniomponusi HemMemanniog (Ha npumepe Kuciopood, cepbl,
Gocopa u yenepooa).

Xumuueckue ceoucmea BadMdCHEUWUX HeMemanlos (2al02eH08, cepbl, a30md,
Gocopa, yenepooa u kpemuus) u ux coeOuHeHutl (OKCUO08, KUCI0POOCOOEePHCAUSUX
KUCII0M, 8000POOHbIX COCOUHEHUIL).

Ilpumenenue sasicnetiuiux HemMemasiios U uUx CoOeOUHeHull.

Memannvl. [lonoocenue memannos 6 Illepuoouueckoti cucmeme XUMUYECKUX
anemenmos J.U. Menoeneesa. Ocobennocmu cmpoenuss 31eKMPOHHbIX 00010YeK
amomos memannos. Obwue uzuueckue ceovicmea memannos. Cniagvl Memanios.
Dnexmpoxumuyeckutl psod Hanps*ceHUut Memaios.

Xumuueckue ce0UCMBA BANCHEUUWUX MEMAllo8 (Hampuil, Kaiuil, Kaavbyull,
MacHuil, arrioMUHUL, YUHK, XPOM, dcele30, Meob) U UX COeOUHEHU.

Obwue cnocobel nonyyenus memanno8. llpumenenue memannos 6 Ovimy u
mexHuxe.

IDKcnepumenmanvubvle Memoobl U3VYEHUs Gewecms U UX NpespaujeHuil:
usyuenue rounekyuu "Memannvl u cniasel”, 0bpazyos nememannos, peuieHue
IKCNEPUMEHMANbHBIX 3a0ay, HAbOA0eHue U OnucaHue OeMOHCMPAYUOHHBIX U
1aO0pamopHbIX ONbLIMOE (83aumooelicmeaue 2UOPOKCUOA ANIOMUHUSL C PACMEOPAMU
KUCI0m U ujenodell, KauecmseenHvle peakyuu Ha KamuoHvl Memaiios).

Pacuemnuvie 3a0auu.

Pacuemvr maccol sewecmea unu obvema 2azo8 no uU3BeCMHOMY KOIUHECMEY
gewecmea, macce unu 00veMy O0OHO020 U3 YYACMBYIOWUX 6 peaKyuu 6eujecms,
pacuemul maccwl (00vema, KoIuuecmea eeujecmaa) npooyKmo8 peakyuu, ecid 0OHO
U3 eewecme umeem npumecu.

Tema 3. Xumus u sncu3nn

Pone xumuu 6 obecneuenuu 3xo0n102udecKol, 3IHEpeeMUYECKOU U NUWEBOU
besonacHocmu, paszeumuu meouyuHvl. llowsmue o HAYYHLIX Memooax NO3HAHUS
gewiecme U XUMU4ecKux peaKyutl.

llpeocmasnenus 06 0O0WUX HAYUHBIX NPUHYUNAX NPOMBIULIEHHO20 NOJIYYEHUS.
BAJICHEUWUX 8eUleCma.

Yenosex 6 mupe 6ewecms u Mamepualos: GadCHeuuiue CmpoumenbHsle
mamepuansl, KOHCMPYKYUOHHblE MAmMepuanvl, KpPAcKu, CMeKlo, Kepamuka,
mamepuanvl OJisl 9NEKMPOHUKY, HAHOMAMEPUATbI, OP2AHUYECKUEe U MUHEPATbHbIE
y0oOpeHus.

Xumusi u 300pogve uenosexa: nNpasuld UCNOIb308AHUS JIeKAPCMBEHHbIX
npenapamos, npasuia 0e30nacHo20 UCNOb308AHUS NPenapamos 6blmosol XUMUU 6
NOBCEOHEBHOU HCUZHUL.
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Mesicnpeomemmuoie ceazu

Peanuzaius MeXnpeIMeTHBIX CBsI3ed MpU HU3yuyeHUU OOIel M HeOpraHMYeCKOn
XUMHH OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W IOHATUH, SBISIFONIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOuiue ecTecTBEHHO-HAayYHbIE IOHSATHUS: HAY4YHBIM (PaKkT, TUIOTE3a, 3aKOH,
TEOpus, AaHajlu3, CHUHTE3, KIacCU(pUKalusi, NEPUOAUYHOCTb, HAOJIIOJICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®dusnka: marepus, 3HEPrus, macca, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUN YpPOBEHb, BELIECTBO, TEJIO,
00BbEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI M €IHHHIBI MX
U3MEPEHUs, CKOPOCTb.

Bbuonorus:  kijerka, oOpraHumsM, OJKocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELIECTB B OPTraHU3ME.

['eorpadusi: MuHepasibl, TOPHBIE IMOPOJIbI, IMOJIE3HbIE HCKOMAEMbIE, TOILIUBO,

pECYpCHI.

Oprannyeckasi XuMus

Tema 1. Teopemuueckue 0CHOGbl OP2AHUYUECKOU XUMUU

[IpenMeT opraHMYECKON XUMHH: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUYCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTrepuanoB. Teopus CTPOEHUS OPraHUYECKUX
coenunennii A.M. bytnepoBa, ee ocHOBHbIE MoJoKkeHUs. CTPYKTYpHBIE (POPMYIIbI
opraHuuyeckux BemiecTB. ['omosnorus, uzomepusi. XuMU4eCKasi CBsI3b B OPraHUUYECKUX
COCIMHEHUAX - OJIMHAPHBIC U KPaTHBIC CBSI3H.

[IpencraBnenne o kiaccuukanuum opraHuueckux BemecTB. HomeHkmarypa
OpPraHUYeCKUX COCJUMHEHMM (cUcTeMaTudeckas) W TpUBUAJIbHBIC Ha3BaHUSA
BOKHEUIIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB M WX IPEBpaIICHUIA:
O3HAaKOMJICHUE C 00pa3laMy OpraHUYECKUX BEIIECTB M MaTepuajiaMu Ha MX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOJIOJACHUE W OINHUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB 10 MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IMpHU
HarpeBaHuM (IUI1aBlieHNEe, OOYTIIMBAHUE U TOPEHNE).

Tema 2. Yeneeo0opoowt

AJIKaHbBl: COCTaB U CTPOCHHE, TOMOJIOTMYECKUA psg. MeraH u 3TaH -
MPOCTEUIINE TPEICTABUTENN alIKaHOB: (PU3MYECKUe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelICHUST W TOPEHHUs), HAXOXKJACHUE B MPUPOJIE, IOJYYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psl. OTWICH U TPOMUIICH -
MPOCTEHININE TPEACTABUTENIN aJKEHOB: (U3MYECKHME M XHMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApaTalldd, OKUCICHUS U
MOoJIMMEpHU3aIluu ), TOJy4eHUE U IPUMEHEHHUE.

Anxaguensl: Oyraauen-1,3 u MerunOytamueH-1,3: crpoeHue, BaxHeuIne
XUMUYECKUE CBOMCTBa (peakiusi nonumepusanuu). [lomydeHne CHUHTETUYECKOTO
KayudyKa 1 pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHUI psii. AIIETUIIEH -
MPOCTEUIINN  TPENCTABUTENb AJIKWHOB: COCTaB, CTpPOCHHE, (UBMYECKUE W
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XUMUYECKUE CBOWCTBA (peakuuH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUH,
TOPEHMS1 ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (QU3UUYECKHME W XUMHUYECKHE CBOMCTBA
(peakuu  TaJOTeHUPOBAHUS UM  HUTPOBAHHUA), TMOJY4YEHHME M TPUMEHEHHE.
TokcuuHocTh  apeHoB.  ['eHeTHyeckas  CBSI3b  MEXAY  YIJIEBOJAOPOJIaMH,
NpUHAIIICKAIIMME K Pa3IMYHbIM KJIACCaM.

[IpuposHbie UCTOYHUKH YIIEBOAOpOAOB. I[IpupoaHblii Ta3 U MOIMyTHBIE
HedTaubie Ta3bl. HedTh u ee mpoucxoxaenue. CrocoObl mepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuit), nuponus. I[IpoaykTsi
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KameHHBIN
YTOJb U NPOAYKTHI €r0 MEePEPAOOTKH.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W UX MpPEBpalllCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIaCTMAcC, KayuyyKoB U pe3uHbl, kojutekiun "Hedts" u
"Vronp", MOAENMpPOBAHUE MOJIEKYJI YTJEBOJOPOJOB U TalIOr€HONMPOU3BOIHBIX,
MIPOBEICHHE MPAKTHUECKOW paOdOThI: MOJyUYEHHUE STUJIEHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuernrble 3agaun.

Boluncienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, o0BbeMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLIHUH IO W3BECTHBIM Macce,
00BbeMy, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Tema 3. Kucnopoocooepicauwjue opzanuueckue cOeOuUHeHus

Ilpeoenvuvie oonoamommusie cnupmol. Memanon u >3manon: cmpoenue,
Qusuyeckue U XuUMUYeCKUe COUCMBA (peakyuu ¢ aKMUuGHbIMU Memaiiamu,
2A/102eHOB000POOaMU,  20peHUe), npumeHenue. BoodopooHnvie cea3u  medcoy
Monexkyaamu cnupmoas. [lelicmeue Memanona u 3maHoia Ha OPeaHu3M 4elo6eKd.

MHnozoamomuvie cnupmol. ImuneHeauKkonb U eiuyepun. cmpoeHue, gusuieckue
U Xumudeckue ceoucmea  (8zaumoolelcmeue CO  WENOYHLIMU  Memaiiamu,
KaueCmeeHHas peaxkyus Ha MHO20amoMHble cnupmul). [lelicmeue Ha opeaHusm
yenogexa. lIpumenenue enuyepuna u SMuieHeIuKoN.

Denon: cmpoenue Monekyavl, Quauueckue U  XUMUYECKue  CEOUCmad.
Toxcuunocmo ¢henona. I[lpumenenue genona.

Anpaerunpl.  DopManbpleruia, —ameTalbJIerua: CTpoeHue, (Qu3nyeckue u
XUMUYECKHUE CBOMCTBA (pEaklMM OKHWCJICHUS M BOCCTAHOBJICHUS, KAaY€CTBEHHBIC
peakum), NoJIy4YeHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAsI M YKCYCHas
KHCJIOTBI: CTpOeHUE, (U3MUYECKUE U XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME MJIs
KJlacca KUCIIOT, peakius dTepuuKalnn), NojiydeHue u npuMenenue. CreapuHoBas u
OJICMHOBAasA KHUCIOTHI KaK MPEACTAaBUTEIN BBICHIMX KApOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJIHbIE KaPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupwl. ['mpponus xupos. [Ipumenenue >xupoB. buosornueckas poiib
KHUPOB.

VYrneBonbl: cocTaB, Kiaaccu(UKAIUs YTIEBOAOB (MOHO-, IU- W TMOJUCAXAPUIBI).
['moko3a - mpocTeimmii MOHOcCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIBI,
¢u3MYecKue U XMMHUYECKHe CBOMCTBa (B3auMmopeucTBue ¢ ruapokcuaoM meau(Il),
OKHCJICHME aMMHAa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHue, OpokeHue
TJIFOKO3bI), HAaXOXJICHWE B TpUpPOJAE, MPUMEHEHHEe, OuoJIorHYecKass poJb.
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®otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uemmonio3a kKak mpupoiHbie noiauMmepbl. CTpoeHue Kpaxmana U
uemnono3bl.  dusnueckue W XMMHUYECKHE CBOICTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEaKIIHs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHsS BEUIECTB M HUX NPEBPALCHUN:
NpoBe/ieHHe, HaOJI0JICHUE W OIMCaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAUYE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHUCICHHE ATaHOJIa
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PAacCTBOPOM OKCHAA
cepebpa(l) m ruapoxcumom wmenu(ll), B3ammomelcTBHE Kpaxmamsa C HOIOM),
MIPOBEICHHE MPAKTHUECKOU PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

PacuetHble 3anaumn.

Bbluncinendss 0O ypaBHEHUI0 XUMHUYECKOM peakmuu (Macchl, 00BeMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUM IO W3BECTHBIM Macce,
00bEeMy, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Tema 4. A3omcooepircangue opzanuyeckue coeOUHeHuUA

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHudyeckue coequHeHus. Ouznueckue u
XUMHYECKUE CBOWCTBA aMHMHOKHUCIOT (Ha mNOpUMEpe TJHWIHMHA). buonoruueckoe
3HAY€HUE aMUHOKUCIOT. [lenTusl.

benkn Kak TpUpOAHBIE BBICOKOMOJEKYJISIpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAST M TPETUYHAsT CTPYKTypa OenkoB. XUMHUYECKHUE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALHs], KAYECTBEHHBIC pEaKIINU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M HX IPEBpAICHUN:
HaOJIO/ICHUE W OINUCAHUE JIEMOHCTPALIMOHHBIX OMNBITOB: JIEHATYypalus OCNKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

Tema 5. BbICOKOMOJIEKYJISIPHBIE COCTUHEHUS

OCHOBHBIC TIOHATHUS XUMHHU BBICOKOMOJEKYJISIPHBIX COEIWHEHHI: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3ALMNH, CPEAHSS MOJEKYJspHas
Macca. OCHOBHbIE METOJIBl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUM -
MOJIMMEPU3ALUS U TTOJIMKOHIEHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbI M3Y4YE€HUS BEIIECTB M HUX MPEBPAILLCHUN:
O3HAaKOMJICHHE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

Mesrcnpeomemmnuwle céasu

Peanuzanust MeXIpeIMETHBIX CBS3€H MPU U3YYEHUU OpraHu4YecKo Xxumuu B 10
KJIaCCE OCYIIECTBIISICTCS Yepe3 MCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHUHU, SIBISIOIIMXCS CUCTEMHBIMHU JIJI OTHEJIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTecTBEHHO-HAyUHBIC TOHSTHS: SBJICHUE, HAaydHbIM (akT, rumoresa,
3aKOH, TEOpHs, aHaIu3, CHUHTE3, Kiaccu(UKalus, MEePUOJAUYHOCTb, HAOIIOJCHUE,
HU3MEepeHne, IKCIIEPUMEHT, MOJISTUPOBAHUE.

duznka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YHEPTE€TUUECKUI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKHU, YrIAEBOABI, >KUPBI,

13



bepMeHThI).
['eorpadus: MUHEpasbl, TOPHBIC IMOPOJBI, TOJE3HBIE HCKOMAaEeMbIC, TOILIUBO,

pecypchl.
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3. [lnanupyemble pe3yabTaThbl OCBOECHHS Y4eOHOT0 nMpeaMeTa « XuMH .
JINYHOCTHBIE Pe3yJIbTATHI:

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS Y4EOHOTO TpenMera «XUMHs» TOTHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIHUXCS  PYKOBOJICTBOBATHCA
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAllM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO 0O0IlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBLHOW IESITEIBHOCTH, B TOM YHCIIE B YACTH:

JIP 1. 2paxcoanckozo eocnumanus:

JIP 1.1 oco3Hanust 00y4arouMHUCs CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

JIP 1.2 npencraBineHuss O COLMAIBHBIX HOPMAaX M IPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUJIEKTHUBE;

JIP 1.3 TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JIAHUHU
Y4EOHBIX TPOEKTOB, PEIICHUM YYEOHBIX W MO3HABATEIBHBIX 3aJad, BBITOJIHEHUU
XUMHYECKUX SKCIIEPUMEHTOB;

JIP 1.4 criocoOHOCTM TOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIAOB YUCOHOU AEATEIHHOCTH;

JIP 2. nampuomuueckozo 60CnUMaHus:

JIP 2.1 UEHHOCTHOrO OTHOUIEHUS K HCTOPUYECKOMY W HAydYHOMY HACIIEIHUIO
OTEYECTBEHHOW XUMUH;

JIP 2.2 yBakeHUsI K MpOIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUS XUMUM, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJibTaT
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPy/ia YYEHBIX U MPAKTUKOB;

JIP 2.3 uHTepeca W MO3HABATENIBHBIX MOTHMBOB B TOJYYEHHWH M MOCIECAYIOIIEM
aHanu3e MHQOpMALMU O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUYEeCTBEHHOU
XUMUH;

JIP 3. dyxo6no-Hpagcmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

JIP 3.2 cmocoOHOCTM OIICHWBaTh CHUTyallud, CBA3aHHBIE C XUMHUYECKUMH
SABJICHUSMHU, U TPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-
HPABCTBEHHBIE HOPMBIU [IEHHOCTH;

JIP 3.3 TOTOBHOCTH OILIEHUBATh CBOE IMOBEJACHUE W TMOCTYNKHA CBOMX TOBApHUIICH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCHEACTBUNA ATUX
MOCTYTIKOB;

JIP 4 chopmuposanus Kynonyput 300poevsa:

JIP 4.1 noHuMaHMs I1IEHHOCTEM 30pOBOr0 MW 0Oe30macHOro oOpas3a KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pu3nyeckoMy W
MICUXUYECKOMY 3/I0POBBIO;

JIP 4.2 coOmronmenus mpaBuil 6€30MacHOTO OOpalleHusi C BEIIeCTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

JIP 4.3 mnoHMMaHUsi UEHHOCTH TMpPaBWI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO M JKU3HU JIFOJICH;
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JIP 4.4 oco3HaHuUs MOCIEACTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOr0Jisl, HAPKOTUKOB, KYpPEHUS);

JIP 5. mpyooeozo eocnumanus:

JIP 5.1 KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIHCKON
NEeSTENBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACSATEIBHOCTH;
JIP 5.2 ycTaHOBKM Ha AaKTHBHOE Y4YacTHE B PEUICHWU MPAKTUYECKUX 3a7ad
COILIMAJIbHOM HANpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

JIP 5.3 uHTEepeca K MpaKTUUYECKOMY U3YYEHHUIO MPOQECcCuil pa3inyHOTO pojia, B TOM
YUCJIE HA OCHOBE IMTPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

JIP 5.4 yBakeHUs K TPYAY, JHOJIAM TPYJa U pe3yJbTaTaM TPYI0BOM I€SITEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIbHOW TPACKTOPUU
oOpazoBanusi, Oyayieit npodeccnn u peanu3anui COOCTBEHHBIX KU3HCHHBIX TJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpebHOCTEH 00111ecTBa;

JIP 6 skonocuueckozo éocnumanun:

JIP 6.1 3KONOrMYEcKH LENecO00pa3HOro OTHOIICHHSI K MPHUPOJAE, KaK HMCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

JIP 6.2 moHuMaHus TJIO0ANTBHOrO XapakTepa SKOJOTUYECKHX NpoOJieM, BIUSHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHON CPEJIbI;

JIP 6.3 oco3HaHus HEOOXOJMMOCTH HCIOJBb30BaHUS JIOCTHKCHUN XUMHUU IS
pELIeHUs BOIPOCOB PALIMOHAIIBHOTO PUPOIOIIOJIb30BAHUS;

JIP 6.4 aKkTHUBHOrO HENPUATUA JECUCTBUW, NPUHOCIIIMX BPEA OKpYKAIOUIEH
NPUPOJHON Cpelle, YMEHUS NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEOTBPAIATh UX;

JIP 6.5 Hanuuus pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYPHI,
OMbITA JESITEIIBHOCTU 3KOJIOTMYECKON HANpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMO(poOHH;

JIP7 yennocmu HaAy4yHo20 NO3ZHAHUA:

JIP7.1 copMHpPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

JIP7.2 mnoHumaHus crneuupuKkd XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBINUJICHUS, CO3JaHUM I1EJTOCTHOTO
MPEACTABICHUS] 00 OKPYXAIOIEeM MHUpPE KaK O €IWHCTBE NPUPOJAbl U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0JIeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

JIP7.3 yOexaEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHU JJISI  COBPEMEHHOM
LIMBWIM3AIMKU: B €€ TYMaHUCTHUYECKOW HANPaBICHHOCTA U BaXHOW POJIU B CO3/1aHUU
HOBOI1 0a3bl MaTepUaIbLHOMN KYJIbTYPHhI, PEIIEHUH TJI00aTbHBIX MPOOJIEM YCTOMUHUBOIO
Pa3BUTHS YEJIOBEYECTBA — ChIPbEBOW, SHEPTETUUECKOM, MUILEBOW U IKOJOTUYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIIELIHOTO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaX 00 WieHa 00IIeCTBa;

JIP7.4 ecTecTBEHHO-HAyYHOW TIPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, HWCIOJb3YEeMbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOIh30BATh
MOJTy4aeMbl€ 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS SIBICHUN OKPYXKAIOIIETO0 MHpa U
MPOUCXOSINUX B HEM W3MEHEHHWH, YMEHUS JIeJlaTh OOOCHOBAHHBIC 3aKJIIOYCHUS Ha
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OCHOBE HAay4HBIX (JAKTOB M MMEIOIINXCS JAHHBIX C IEJIbI0 MOTYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cmocoOHOCTM C€aMOCTOSITEJIPHO WCHOJIb30BaTh XHMHUYECKHE 3HAHUS A
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

JIP7.6 nHTEepeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIbHOCTH;

JIP7.7 TOTOBHOCTH M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 110 XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMH MOTPEOHOCTSAMU;

JIP7.8 uHTEpeca K 0COOECHHOCTSAM TPYyJa B Pa3IMUHBIX cdepax MpodhecCHOHATHHOM
JIEATEIILHOCTH.

MeTtanpeameTHble:

MertanpenMeTHbIe PE3yibTaThl OCBOCHMSI MPOrPAMMBI  CpPEAHEro OOIIero
00pa30BaHUsI TOJKHBI OTPaXKaTh:

Osnadenue ynugeepcanbHblMu y4ueOHbIMU NOZHABGAM ETIbHOIMU OCIICHEUAMUL

1) dazoevie nocuueckue oericmeus:

CaMOCTOATENHHO (OPMYITHPOBATH U aKTYaJM3UPOBATH MIPOOIJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTD PE3YIBTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHWI MNPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISITh XAPAKTEPHbIE MPU3HAKU TOHATUHA M YCTAaHABIMBAaTh WX B3aHMMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOUIME TOHSATUS I OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHMI;

BHIOMpATh OCHOBaHUSI M KPUTEpUU IS KJIAcCU(PUKAIMKU BEHIECTB U
XUMHAYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3M  MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXKICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pPaccMaTPUBAEMBIX
SABJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHMS, UCIOIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HAK (CMMBOJ) 2JIEMEHTa, XUMU4eckas GopMyIa, ypaBHEHHE XUMHUECKOW peaKIuu —
MpU pPEIICHUH YYEOHBIX I[TO3HABATENIbHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHBIC MOJICNIbHBIC TPEJCTABIICHUS JIsI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIU.

2) 6azoeble uccinedosamenvckue Oeiicmeus:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHHUS BEIIECTB U XUMHUUYECKUX
peaKLnil;

dbopMyIUpOBaTh LETU U 3aJa4d HUCCIEIOBAHMS, UCIIOIB30BaTh MTOCTABIICHHBIC
U CaMOCTOSTEIHHO C(HOPMYITUPOBAaHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS M OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABBIKAMU CAMOCTOSATENIBHOTO IIJIAHUPOBAHHUS W  MPOBEJICHUS
YYEHHYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAONIOMATh 32 XOJOM
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mpolecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBaThH
000O0IIEHNST U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOM  HCCIEAOBATENbCKOM W MPOEKTHOMN
NEeSTEIBHOCTU, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pEHICHUS] MPaKTUYECKUX 3a/lay, NPUMEHEHHUIO pPa3IMYHbIX METO/0B
MO3HAHUS;

3) paboma c ungpopmayueii:

OPUEHTUPOBAThCS B  PA3IMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
MOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJEP>KaHus, CIIPABOYHbBIE TTOCOOUSI, PECYPCHI
WutepHera), aHamu3upoBaThb HMHPOPMAIMIO  PAa3IMYHBIX BHUIOB U  (opM
MIPEICTABICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSATH Pa3IUYHbIE METOMABI MPH TMOHUCKE U
orOope wuHbOpMalMK, HEOOXOAMMOW JJii  BBIMOJHEHUS  Y4YeOHBIX  3a7au
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HKCIONb30BaHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUWA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TPEICTaBIICHUS
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAyUHBIH S3bIK B KAUECTBE CPENICTBA MPU pabOTe C XMMHUECKON
uHpopMaIuen: TPUMEHSITh MEXKIpeaMeTHbIe ((U3MYEeCKue W MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W NIPEOOpa3OBBIBaTh 3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

Yuueepcanvnvie kommynukamuenvie yueoHviedencmeun:

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYKJAa€MOMl T€MbI B XOJi€ AHAJIOra W/WIU
JTUCKYCCUH, BBICKA3bIBATh UJI€U, (OPMYIUPOBATH CBOU MPEMIOKEHHUSI OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEVIOKEHHON 3a1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yJbTaTOB IIO3HABATEIBHON JESITEIBHOCTH,
MIOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU NPH BBIOJHEHUU
XUMHUYECKOTO S3KCIIEPUMEHTA, MPAaKTHUYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peajl3aluy yueOHOro nmpoekTa u (opMyJIMpOBaTh BbIBOJIBI IO
pe3ynbTatam IMPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COIJIACOBAHUS MO3ULMUN B XOAE
00CyXeHUsI 1 0OMEHa MHEHHUSIMHU.

Yuueepcanvnwvie pecynamuenuie yueonwie oeiicmeus:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBIIATH CBOK IMO3HABATEIbHYIO
NEeSTENbHOCTh, ONpeaensas e€ Lenu M 3aJayd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEAJIaraéMblii  aJrOPUTM  JACUCTBUH  NpuU
BBINIOJIHEHUH YYEOHBIX M MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ pexTuBHBIN €cMOCOO0 WX pemeHuss ¢ Y4ETOM TMOJYyYEHHs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLICHKH.
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IIpenmMeTHbIE pe3yabTaThI
IIpeameTHbIe pe3yabTaThl 0CBOCHUA Kypca «O0umas U Heopranm4ieckast
XHMHS» HA 0230BOM YPOBHE I0JI’KHBI OTPAKATD:
ITP1 chopmupoBaHHOCTH NPEACTABICHUN: O XMMHUYECKOM COCTaBJISAIOIICH

€CTECTBECHHO-HAYYHOM KapTHHBI MHUpPA, POJM XUMHM B TO3HAHWUU SIBJICHUH
npupoasl, B (GOPMHPOBAHWM MBINIJICHUS ¥  KYJIbTYpbl JIMYHOCTH, €&
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOW IS PEIICHUS MPAKTUYECKUX
3aJ1ad U JKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M
MIPUPOJHOM Cpelie;

[IP2 BiajgeHue CUCTEMOW XHMWYECKHMX 3HAHUW, KOTOpas BKIIKOYACT:
OCHOBOITOJIAraloIye MOHITHS (XMMHUYECKHI 3JIEMEHT, aTOM, HM30ToI, S-, pP-, d-
AJICKTPOHHBIE OpOUTANM aTOMOB, WOH, MOJIEKyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKUCICHUSA, XUMHYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJAOPOJAHAs), KPUCTATITNYECKAsI
PELIETKA, TUTIBI XUMHUYECKUX PEAKIIUH, pACTBOP, JNEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAST JUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM PEaKIud, XUMHUYECKOE PABHOBECHE), TCOPUM M 3aKOHBI (TEOPHS
AJIEKTPOJIUTUYECKON JHCCOUMannu, nepuoanyeckuii 3akoH J[.M. Menneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS Y MPEBPAIICHUS SHEPTUH
MpU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XMMUYECKHUX SBICHUH, (PaKTOJOTHUYECKHUE CBEJICHHSI O CBOMCTBAX,
cocTaBe, IIOJYyYeHHMHM HW  O€30IacHOM  HCIOJb30BAaHUM  BaKHEHITUX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEATEILHOCTH YEIOBEKA;

[1P3 cdhopMHUpOBaHHOCT, YMEHHUU BBISBISATH XapaKTEpHbIE MNPU3HAKU
MOHATHM, YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE
MIOHSTHUS MPHU OMUCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHUN;

[1P4 chpopMHUpOBAaHHOCTH YMEHUHN HCMOIB30BATh XUMHUYECKYIO CHUMBOJIUKY
JUIsL cocTaBieHUs: (OpMyJd BEIIECTB W YPAaBHEHHN XUMHUYECKHUX pEaKIuil,
cucrematnueckytro HomeHkiarypy (IUPAC) wu TpuBHMajbHBIC Ha3BaHUS
OTJEJIbHBIX HEOPraHUYECKUX BeIIeCcTB (yrapHbIil ras, yrieKucibli ra3, aMMHUak,
raméHasi U3BeCThb, HeraléHasi U3BECTh, IUThEBAs COJa, MTUPUT U IPYTHUE);

ITP5 cdhopmMupoBaHHOCTH YMEHUH OIpEAesaTh BaJCHTHOCTh U CTEINEHb
OKHCIICHHASI XUMUYECKHX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUL
XUMUYECKON CBSI3W (KOBAJICHTHAsl, MOHHAs, METa/NIMYecKasi, BOJAOPOJIHAsA) B
COCIUHEHUAX, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA
(aTOMHas1, MOJIEKYJIIpHasl, MOHHAs, METAININYECKAsA), XapaKTep CPellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHUM;

[IP6 chopMupoBaHHOCTH YMEHHI yCTaHABIMBATH MPUHAIEKHOCTh
HEOPTraHWYECKUX BEUIECTB MO HX COCTAaBY K OMNpEAeIEHHOMY KJaccy/Tpymme
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COEJIMHEHUH (ITPOCTHIE BEIIECTBA — METAJLUIBI U HEMETAJLIbI, OKCH/IbI, OCHOBAHMSI,
KHUCIIOThI, aM(POTEpHBIE TUAPOKCUIBI, COIIH);

[1P7 cpopMupOBaHHOCTb YMEHHI pPacKpbIBATh CMBICI NEPUOAUYECKOTO
3akoHa J[.MI. MeHneneeBa W JOEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

[1P8 chopMUPOBAHHOCTh YMEHUIN XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHUE
aTOMOB XMMMUYECKUX 3yeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cuctemsl
XUMHYecKux djeMmeHtoB J[.M. MenjaeneeBa, WCIONB3ys NOHATHSA «s-, P-, -
AIIEKTPOHHBIE OPOUTATINY,

«IHEPreTUYECKHE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
XUMHYECKUX DJJEMEHTOB M HX COCIMHEHUHM IO NEPUOJaM W TpyIIlaM
[leprognyeckor cucTeMbl XUMUYECKHX demMeHToB JI.11. Menneneesa;

[1P9 cpopmMupoBaHHOCTh YMEHHMI XapaKTepu30BaTh (ONMUCHIBATh) OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3iIMYHBIX KJIACCOB,
MTOATBEPKAATh CYIIECTBOBAHNE T'€HETUYECKOW CBA3U MEXAY HEOPTaHWYECKUMHU
BEILIECTBAMHUC IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHAYECKUX PEAKLINN;

[IP10 chopMUPOBAHHOCTb YMEHHS KIACCU(UIUPOBATH XUMHUYECKHE
peakuuu Mo pa3InyHbBIM IpU3HAKaM (YUCILy M COCTaBY PEarupyroLINX BEIIECTB,
TEII0BOMY 3(P(EKTy peaklHH, U3MEHEHUIO CTEIEHEW OKUCIEHUS 3JIEMEHTOB,
00OpaTUMOCTH pEaKIMH, YYaCTHIO KaTaIhu3aTopa);

[IP11 chopMuUpOBAHHOCTh YMEHHUW COCTaBISATh YPaBHEHHUS pEaKIUil
pPa3IMYHBIX THUIIOB, IOJIHBIE U COKpPAIIEHHBIE YpPAaBHEHUs PEAKUHUW HOHHOIO
oOMeHa, yUUTbIBasi YCIOBHS, IPU KOTOPHIX 3TH PEaKLUU UAYT A0 KOHIIA;

[1P12 chopmMHpoBaHHOCTH YMEHUI MPOBOJUTH PEAKLIMHU, TOATBEPKIAOIINE
KAUYECTBEHHBI COCTAaB DPAa3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  NYTEM  HMOHBI, MNPUCYTCTBYIOLIME B  BOJHBIX  pPacTBOpax
HEOPraHUYECKUX BEILECTB;

[1P13 chopmMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMN TMOCPEICTBOM COCTABJIEHUS DJIEKTPOHHOTO
OaaHca 3TUX PEaKIInii;

[1P14 cdhopMUpOBaHHOCTE YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3JEHUCTBHS (IPUHLIMI
Jle lllaTenwe);

[IP15 cdopMHUpPOBAaHHOCT,  YMEHHMH XapakTEpPU30BaTh  XHUMHYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOIO IMOJIYYEHUSI CEPHOU KHUCIOTHI,
aMMHaKa, a Takxke CPOPMHUPOBAHHOCThH MPEACTABICHUN 00 OOIMX HAayYHBIX
NPUHLIMIIAX U SKOJIOTMUYECKUX MpobdiieMax XUMUYECKOTO MTPOU3BO/ICTBA;

[IP16  cpopMupoBaHHOCTH  YMEHHM  NPOBOAWTH  BBIUMCIEHUS  C
UCIIOJIb30BAaHUEM TOHSATHS «MaccoBasi JOJs BEIIECTBa B PacTBOpE», 0OBEMHBIX
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OTHOILIEHWH Ta30B MPU XMMUYECKUX PEAKIMIX, MAacChl BEIIECTBA WU 00BEMA
ra3oB MO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WJIM OOBEMY OIHOIO W3
YYaCTBYIOIIMX B pEaKlMU BEUIECTB, TEIUIOBOrO 3((eKTa peakluud Ha OCHOBE
3aKOHOB COXPAaHEHUS MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUSIIHEPT UM,
[1P17 CdopmMupoBaHHOCTh yMEHHMH COONIOAATh MpPaBHJIA TOJIH30BAHUS

XUMHUYECKON ToCyZol M J1abOpaTOpHBIM 000pYyTOBaHUEM, a TakXKe IpaBuia
oOpaleHus ¢ BEIIeCTBAaMHU B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB;

[1P18 cdopMupoBaHHOCTH yMEHUW IUTAHHUPOBATH U BBINOJHATH
XUMUYECKUN IKCIIEPUMEHT (pa3ioKeHre MEepPOKCHAa BOJIOPOJA B MPHUCYTCTBHH
Karanu3aTopa, OIpeAeIeHHEe CpeAbl pPACTBOPOB BELIECTB C  MOMOUIBIO
YHUBEPCATHHOTO HWHAMKATOPA, BIUSHUE Pa3MYHBIX (PAKTOpPOB Ha CKOPOCTH
XUMHYECKON PEakIiy, peaklMi MOHHOTO OOMEHAa, KaueCTBCHHBIC PEaKIMH Ha
cynbdar-, kapOOHAT- W XJIOPUA-aHHOHBI, HAa KATHOH aMMOHHUs, PEIICHUE
DKCIIEPUMEHTABHBIX 3adad 1o Temam «Metamwiely u «Hemetamney) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH OE30MAaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U J1aOOpPaTOPHBIM OO0OPY/IOBAaHUEM, IMPEACTABIATh PE3YIbTAThI
XUMHYECKOTO DKCIIEpUMEHTa B (hOopMe 3alliCH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YyJbTATOB;

[IP19  chopMupoBaHHOCTP  YMEHMI  KPUTUYECKH  aHAJIM3UPOBATH
XUMUYECKYI0 WH(pOpMAIHio, MOIy4yaeMyl0 W3 pPa3HBIX HMCTOYHHKOB (CpeICTBa
MaccoBO KOMMyHUKaluu, UHTEpHET U APYyTUX);

[TP20 cdopmMupoBaHHOCTH YMEHHW COONMIOJATh MpaBHJIa JKOJOTHYECKH
1€JeCO00pa3HOro MoBeACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUsSI CBOETO 37I0POBbS M OKPYXKAIOIIECH MPUPOIHOU Cpebl, OCO3HABATH
OMMACHOCTh BO3JACHCTBUS HA JKUBBIC OPTaHU3MBI OINPEICIEHHBIX BEIIECTB,
nmoHuMast cMmbica mokazarens IIJIK, mosicHaATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS HA OpPTraHU3M
YEJIOBEKA;

[1P21 nnst oOywarouuxcsi ¢ OrpaHMYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBSI:
yMEHUE TPHUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS
BEII[ECTB U XUMUYECKUX SIBJICHUII;

[TP22 st cnensix U C1a0OBUIAAIINX 00YYAIOIIMXCS: YMEHUE UCIIOIb30BaTh
penbedHO TOUeuHyI0 cuctemMy o0o3HaueHuit JI. bpaiins st 3anucu XUuMHYECKUX

bopmyiL.

IIpeaMeTHbIE pe3yJibTAaThHI 0CBOEHHS Kypca «Opranuyeckas XuMush» Ha

0a30BOM YPOBHeE [10JI2KHBI OTPAKATH!

[TP23 chopMupOBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO- HAyYHOW KapTHHBI MHUpPa, POJIM XUMHUU B TIO3HAHUU SBJICHUUN
OpuUpoabl, B (OPMHUPOBAHMM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM [JIsi PEIICHHUsS] TPAKTHYECKUX
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3aJa4 M DKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOU CPEJE;

[1P24 BnaneHue cuCTEeMOW XHMMHMUYECKMX 3HAaHMUM, KOTOpas BKIIOYAET:
OCHOBOIOJIAralolue MOHATUSA (XUMUYECKUI 3JIEMEHT, aToM, »JJIEKTPOHHAas
000J0YKa  aToMa, MOJIEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIHLHOCTD,
XUMHUYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSpPHAasT ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOOHBIM  CKEJIET,
(yHKIIMOHaIBHAS TPYIINA, paAuKall, U30MEpHsl, U30MEPbl, TOMOJIOTUYECKHUH PAL,
IrOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOJX M a30TCOJAEpXKAIUUE COCAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIDHBIE COEIUHEHHS );
TEOPUHU U 3aKOHBI (TEOpUsl CTPOEHUs opranndyeckux BemecTts A.M. Byrtieposa,
3aKOH COXPAaHEHMsI MAacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SA3BIK
XUMHUHU; MHUPOBO33PEHUYECKME 3HAHHUA, JIeKAlM€ B OCHOBE MOHHMAHMS
OPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SBJICHUHM, (aKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBE, MOJYYEHHH M O€30MacHOM HCHOJIb30BAHUU
BaXHEHMIINX OpPraHMYECKHX BELIECTB B OBITY M NPAKTHUUECKOH NEATEIbHOCTH
YEJI0BEKa;

[1P25 cdopmMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHBIE MPU3HAKU
MOHSATUM, YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME
MOHATUSL TPU ONHMCAHUM COCTaBa, CTPOCHUS M NPEBPAILICHHA OpPraHUYECKUX
COCJIMHCHUM;

[1P26 chopmMupoBaHHOCTh YMEHUH HUCIIOJIF30BATh XUMUYECKYIO CUMBOIIUKY
JUISL COCTABJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILEHHOM)
(opMysT OpraHMYeCKMX BEIIECTB M YpPaBHEHMH XMMHMYECKHUX peakluH,
M3rOTaBIMBATh MOJIENM MOJIEKYJl OPraHMYECKUX BEIIECTB ISl MILTIOCTPALlMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

[1P27 cdopMHUpOBAaHHOCT, YMEHHH YCTaHABIUBATh MPUHAJJICKHOCTD
U3YYEHHBIX OpPraHWYECKMX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K
ONpeneNEHHOMY KJIacCy/TpyIe COeAMHEHUH (YIJIeBOAOPOIbI, KHUCIOPOJ U
a30Tco/iepKalllie COeAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUSI ), JaBaTh UM
Ha3BaHUs Mo cucremaTnueckoir HoMeHkiaarype (IUPAC), a Taxke MpUBOIUTH
TPUBUAJIbHBIE HA3BaHUS OTACJIBHBIX OPraHUYECKUX BEILLECTB (ITUJICH, IPOMUIEH,
alleTWIEH, 3TWIEHIJIMKONb, TIUIEpHH, (eHomn, Gopmanbaeru, aneraibAeru,
MypaBbUHAsl KHUCJIOTa, YKCYCHAsl KHCIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBas
KHCJI0Ta, TJIF0K03a, PpyKTO3a, KpaxMal, IEeJUIi0JI03a, TIUIHH);

[1P28 chopmMUpOBaHHOCTH YMEHHMS OMPEAEIATh BUIbI XUMUYECKON CBSI3H B
OpPraHUYECKUXCOEIMHEHUSIX (OJIMHAPHBIC U KPATHBIE);

[1P29 cdopMHUpPOBAaHHOCT, YMEHHUS TPUMEHSTH TOJIOXKEHHUS TEOpUU
CTpoeHus opranudeckux BemectB A.M. BbytinepoBa 1 0O0bSICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBAa M CTPOEHUS; 3aKOH COXPaHEHUs
MaccChl BEIIECTB;
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[TP30 copMUpOBaHHOCTH YMEHUW XapaKTEpHU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKue W XMMHYECKHE CBONCTBAa THUITMYHBIX TPEICTABUTENCH Pa3IMIHBIX
KJIACCOB OPTraHUYECKUX BEIIeCTB (METaH, ATaH, ATWICH, MPOMWJIECH, alleTHIICH,
oyramguen-1,3, metmnOyranuen- 1,3, 6€H30/1, METaHOJ, 3TAHOJ, STUJICHTJIMKOIIb,
IIIMLEepUH, (PEeHo, aleraablerul, MypaBbUHAasi U YKCYCHasi KUCJIOTHI, TJIIOKO3a,
Kpaxmaia,  LeJUloJio3a,  aMHHOYKCYCHas  KHCIOTa),  WJUTIOCTPUPOBATH
TEHETHYECKYI0 CBSI3b  MEXKIYy HUMH  YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINH C UCTIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

[IP31 cdopMUpOBAaHHOCTH  YMEHHS  XapaKTEpPU30BaTb  HCTOUYHHUKHU
YTIEBOAOPOAHOTO ChIpbA (HE(PTh, TPHUPOAHBIA Ta3, YroJib), CIOCOOBI WX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKu;

[1P32 chopMUPOBAHHOCTH yYMEHHUW  TMPOBOJUTH  BBIYUCICHHS IO
XUMHUYECKUM ypaBHEHUSIM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIN TPOJIYKTa PEAKIMH 0 M3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3
MCXOJTHBIX BEIIECTB WU MPOYKTOB PEAKIINH);

ITP33 cdopMHpOBAaHHOCT, YMEHHWH BIAAECTh CHCTEMOW 3HAHWH 00
OCHOBHBIX METOJaX HAy4YHOrO0 I[IO3HAHUS, HCIIOJb3YEeMbIX B XHUMHHU TIPH
W3YYCHUW BEIIECTB W XUMUYCCKHX SIBICHUH (HAONIONCHHWE, W3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIC XUMUUECKUE 3HAHUS
JUTSL TIPUHATHST PEUICHUN B KOHKPETHBIX XU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C
BEIIIECTBAMH M UX IPHUMCHEHHUEM;

[1P34 cdopmupoBaHHOCTh yMEHHI COOJIOIAaTh TpaBUiIa MOJIb30BAHUSA
XUMHUYECKON TMOCYI0i M JTabOpaTOpHBIM OOOpPYJOBaHHMEM, a TaKXe IMpaBuiIa
oOpallleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITTOJTHECHHUIO
71a60paTOPHBIX XUMUYECKHX OIBITOB;

[TP35chopmMupoBaHHOCTh YMEHHUIA TNIAHUPOBATH W BBITTOTHITH XHMUYECCKUI
DKCIIEPUMEHT (TIPEeBpAIlleHUs OPraHUYeCKHX BEIIECTB TP HArpeBaHUH,
MOJlydeHUE OJTUJICHA W M3yYeHHE €ero CBOWCTB, KA4YECTBEHHBIC pEaKIUu
OpPTraHUYECKUX BEIIECTB, JCHATypanus OCJIKOB TIpW HAarpeBaHWW, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKUA OE30MACHOCTH MpHU
oOpalieH’ C BellecTBaMU M JIa0OpAaTOPHBIM OOOPYIOBAHUEM, MPEIACTABIATH
pe3yNbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu YypaBHEHUU
COOTBETCTBYIOIIUX pEaKIuii W (OPMYIMpPOBATh BHIBOJABI HA OCHOBE 3THUX
PE3yIIbTATOB;

[IP36  cpopMuUpOBaHHOCTHL  YMEHHUWA  KPUTHYECKH  aAHAIU3UPOBATh
XUMHUYECKYI0 MH(POPMAIINIO, TOJy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpEICTBa
MaccoBoil uHpopManuu, UHTEpHET U APYTUX);

ITP37 chopMHUpOBaHHOCT YMEHHMI COOJIOJIaTh MpaBWIa HKOJOTUYECKHU
11e71eco00pa3HOTo MOBEACHUS B OBITY W TPYJIOBOM JEATEIIBHOCTH B IEJAX
COXpaHEHUs! CBOETO 370POBbA M OKPY’KaIOLIEed MPUPOJHON Cpebl, OCO3HABATH
OMACHOCTh BO3JACHCTBUS HA >KUBBIE OPIaHU3MBbI ONPENCIEHHBIX OPraHUYECKUX
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BEIECTB, MOHMMas cMbIca mokazatens [1JIK, moscHsaTe Ha mpuMepax crocoObl
YMEHBIICHUS W NPEAOTBPALICHUS KX BPEIHOTO BO3ACHCTBUA HAa OPraHU3M
YEJI0BEKa;

[1P38 st oOywarouuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSMH 3]I0POBbSI:
yMEHUE NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JIOCTYNHBIX METOJaxX MO3HaHUs
BEIIECTB U XUMUYECKUX SABJICHU;

[TP39 nyist cnenbix U cabOBUASIIMX O0YUYaIOIIUXCS: YMEHHUE UCII0JIb30BaTh
penbedHO TOUCUHYIO cucTeMy oO0o3HaueHuit JI. bpaitis nis 3anucu XuMUYecKux

bopmyiL.
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4. TemaTnuyeckoe IJIAHMPOBAHME

Ne IIporpammHuoe conepxkanue, Tema 3aHsaTUA Kosnue B Tom uncie Jlnunoctusie (JIP),
ILII CTBO YP |II3 | K CP npeametHslie (I11P)

. qacoB PE3YIbTAThI
1. | Benenue B kypc. MHCTpyKTaX. BXOAHOMH KOHTPOJIB. 2 2
1. O0masi 1 HeOpraHu4ecKass XuMus 14 4 6 2 2 |JIP1.1-1.4,JIP2.1—-
Conep:xanue: Teopernyeckne 0CHOBBI XHMHH 23 JIP3.1-3.3.JIP
XuMHUYeCKHH 3JIeMEeHT. ATOM. SIipo aroma, M30TONbI. DJEKTPOHHAs 000J0YKAa. DHEPreTMYeCKUe YpPOBHH, HOAYPOBHH. i ’
AtomHble opbutany, S-, p-, d- snementsl. OCOOEHHOCTH PACIPE/IENICHUS HIIEKTPOHOB 10 OPOHUTAISIM B aTOMax 3JIEMEHTOB 41— 44, JIP 5.1 - 551
MEPBBIXYETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(PUTYPALIUS AaTOMOB. HP 61 _ 6 5 J‘[P 7 1 _
Ilepuonnuecknii 3akoH 1 Ilepronmdeckass cucremMa xummdeckux osiemeHToB J[.M1. MenneneeBa. CBsi3b IEPHOJHIECKOTO ’
3akoHa U [lepuoanyeckoil cucteMbl XuMuyeckux 3i1emMenToB .M. MeHzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHMSI aTOMOB. 7.8
3aKOHOMepHOCTI/I W3MCHCHUS CBOWCTB XHMHYECKUX JJIEMCHTOB W O6paSy€MBIX HUMHU IIPOCTBIX U CJIOKHBIX BEIIECTB II0 HP1_22

rpymnmnaM 1 nepuojaM. 3HaueHHue NepruoANUECcKOro 3aKOHa B pa3BUTHUH HAYKH.

CrpoeHue BelecTBa. XMMHUUECKask CBA3b. Buibl XUMUYECKOH CBA3M (KOBAJIEHTHAS HETIOIAPHAS U MOJISIpHAst, MOHHAs,
MeTandeckas). MexaHu3Mbl 00pa30BaHUsl KOBAICHTHOH XUMHYECKON CBsA3M (OOMEHHBIN U JIOHOPHO-aKIICITOPHBIIA).
Bopopoanas cBsa3b. BaneHtHOCTB. DnekTpooTpuniatenbHoCcTh. CTeneHb OKUCIeH s . FIOHbI: KATHOHBI U aHUOHBI.

BelecTBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBACOCTaBa BELIECTBA. THITBI KPUCTAJUTMUECKUX
peuérok. 3aBUCMMOCTb CBOMCTBA BELIECTBOT THIIA KPUCTAJUIMYECKOH PEIETKY.

TlonsiTHE O IUCTIEPCHBIX CUCTeMaX. VICTHHHBIE M KOJUIOMTHBIE paCTBOPBI. MaccoBasi0JIs BELIECTBA B PaCTBOPE.
Knaccudukamnmss HeopraHuueckux coequHeHni. HoOMEHKIaTypa HEOPraHMYEeCKHMX BEIIECTB. [ eHeTHYecKas CBSI3b
HEOPraHUYECKUX BELIECTB, IPUHAICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumnueckast peakuus. Kiaccudukanus XUMHUYECKMX pEaKIMid B HEOPraHWYECKOH W OpraHMYecKOW XHMHH. 3aKoH
COXPAHEHHUS MAaCCHI BEIIECTB, 3aKOH COXPAaHEHMS U MIPEBPAICHIUSI SJHEPTHU PU XUMUYECKUX PEaKIHsIX.

CKOpOCTh peakIuy, e€ 3aBHCHMOCTb OT Pa3IMYHBEIX (akTopoB. OOpaTHMble peaknny. XuMHIeckoe paBHOBecHe. DakTopsl,
BIIMSIOIINE HA COCTOSIHHE XUMuUeckoro paBHoBecus. [Ipunuun Jle [laTense.

Dnextponauthyeckas aucconuanus. CuiabHble W cialOble »nekTposuThl. Cpela BOMHBIX PAaCTBOPOB BEIECTB: KHCTas,
HelTpanbHast, wenounas. [lowamue o 600opodHom nokasamene (pH) pacmeopa. Peakuum wmoHHOrO OoOMeHa. [uoponus
HeopeaHuvecKux U OpeaHU4ecKux eeuecms.

OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peaKkuK. [IoHsamue 06 31ekmpoause pachiagos u pacmeopos coieil. [Ilpumenenue
2NEeKMpPOU3A.

Heoprannyeckast xumust

Hemerannel. Ilonoxxkenne nemeramnoB B Ilepumoauueckoit cucreme xumuueckux osnementoB JI.M. MenneneeBa u
0COOEHHOCTH CTpoeHHsI aToMOB. du3Hdeckue CBOICTBA HEMETAUIOB. AJUIOTPONHUS HEMETaJUIoB (Ha NpUMepe KUCIopona,
cepsl, pocdopa u yriaepona).

XUMHYEeCKHe CBOWCTBA BaKHEHIIMX HEMeTauioB (TaJlOreHOB, Cephl, a30Ta, (ocdopa, yriaepoma W KPEeMHHS) H HX
COeIMHEHHH (OKCHIOB, KHCIOPOICOAEPIKAIINX KUCIIOT, BOJOPOIHBIX COSIMHEHHIA).

IIpnmenenne BaKHEHIITNX HEMETAJIJIOB U MX COSIMHEHUIH.

Meramisl. Ilonoxxenne MerauioB B Ileproamueckoil cuctemMe xummueckux siementoB JI.V. Menneneea. OcobGeHHOCTH
CTPOCHHUSI DJICKTPOHHBIX 00O0JIOYEK aTOMOB MeTauioB. OOmue ¢usuyeckue cpoiictBa MeTamoB. CIUIaBbl METAJUIOB.
DIEeKTPOXUMHUUYECKUH Psi]l HANPSKEHUH METaIoB.

XMMHYECKHEe CBONCTBA BAYKHEUIINX METAIUIOB (HATPHIA, Kaluii, KaJbIHi, MATHUH, aTFOMHHHMI, IIMHK, XPOM, JKEJIe30, MeIb) 1
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UX COCAMHCHUM.

OOmue crnocoObl TONy4eHHs MeTauioB. Memannypeus. Kopposus memannos.

Cnocobwl 3auumul om kopposuu. [IpuMeHeHre METaUIOB B OBITY U TEXHHKE.

XuMusi ¥ )KH3Hb

Ponb xumuu B 00ecTieueHUH 3KOJIOTHYECKON, SJHEPTETUIECKON U MHIIEBON 0€30MacHOCTH, Pa3BUTHU MEAMIMHBL. [loHsATHE O
HAy4HBIX METO/IaX MO3HAHUS BEIECTBU XMMHUUYECKUX PEaKLIUM.

TIpencraBnenust 00 OOMIMX HAYYHBIX MPUHLIUIIAX TPOMBIIUICHHOTO MTOJY4YCHHSIBAKHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MaTEpUAJIOB: BaKHEHIINE CTPOUTENbHbIE MaTEepHalibl, KOHCTPYKIIMOHHBIE MaTepUallbl, KPacKH,
CTEKJIO, KepaMHKa, MaTepUabl AJIs dIeKTPOHHKH, HAHOMATEPHAJIbl, OPraHUIECKUE 1 MUHEPAJIbHBIC YI00pCHHS.

XuMus 1 3710pOBbE YeJIOBeKa: IpaBUia UCIOIb30BaHMs JIEKAPCTBEHHBIX NIPENapaToB, IpaBuia Oe301acHOro
HCIOJIb30BaHMsI TIPENapaToB OBITOBOW XWUMHH B IIOBCEAHEBHOW )KU3HH.

2. | OcHOBHBIC MOHATHS U 3aKOHBI XUMHUU. [leproanyeckuii 3aKoH 1
Ilepnonnueckas cucrema XumMudeckux 31neMeHToB J1. 1. Menneneesa u
cTpoeHue aroma. CTpoeHHE BEIECTBa.

3. | Ilpaktuueckoe 3ansatue Nel. Kimaccudukaryst HEOpraHU4eCKUX COSTUHEHUN 1
UX CBOMCTBA.

4. | CamocTosiTeqIbHAsS padoTa:
CP Nel. Boga. PacTBopbl. DJIEKTPOIMTHYECKAS AUCCOIAALIMS.

5. | [Ipaktuueckoe 3anarue Ne2. Xumuueckue peaxium.

6. | Ilpakmuueckoe 3auamue Ne3. Memannvl u Hememanio.

7. | Xumus 6 6vimy.

JP1.1-14,JIP 2.1 -
2.3,JIP 3.1 -3.3,JIP
41-4.4,JIP51-55,
JIP 6.1 —6.5,JIP 7.1 -
7.8

I1P 19-22

Koucynbranus

NINDNINIDN

8. | UTOI'O B 1 cemecTpe

2. Opranuyeckasi XuMusi

23

10

2.1. OcHOBHbBIE NOHATHS opralmqeucoﬁ XUMHUH U TEOPUA CTPOCHUSA
OpPraHn4e€CKux coeTHHEHHU.

Conepxanue: I[Ipeamer opraHudeckod XuUMHMHU: €€ BO3HHKHOBEHHE, pa3BUTHE U 3HAUYCHUEB MOJIYYEHUU HOBBIX
BEIIECTB M MarepuajioB. Teopus cTpoeHHs oOpraHudyeckux coeauHeHuit A.M. ByrnepoBa, €€ OCHOBHBIC MOJOXXEHHUS.
CtpykTypHBIE (POPMYIIBI OpraHHYecKuX BemecTB. ['oMoornus, n3omepust. XUMUdecKas CBSI3b B OPTaHHUECKUX COCANHEHUSIX
— OZIMHApHEIC M KpaTHbIE CBs3U. [IpencraBieHne o KiIaccu(puKanuy opraHMIecknx BemecTB. HoMeHKIaTypa opraHndecKux
coeMHEHHH (CUCTEeMaTHYecKas) 1 TPUBHAIBHbIC HA3BAaHUS BAXKHEUIIINX MPEICTaBUTENeH KIaCCOB OPTaHNYECKHX BEIIECTB.

9. TCOpI/IH CTPOCHUSA OPraHUUCCKHX COCIUHECHMH. OCHOBHBIC ITOHITHUS
oprT: QHUYECKON XUMUM.

2.2. Yr/1eBO10POJbl M MX NPUPOIHBbIE HCTOYHUKH.

Conep:xanue: ANKaHBI: COCTaB U CTPOCHHE, TOMONOTHYECKUH psii. MeTaH M 3TaH — NPOCTeiINe NPeaCTaBUTEIN AJIKAHOB!

JP1.1-14,JIP 2.1 -
23,JIP3.1-3.3,JIP
41-4.4,JIP5.1-55,
JIP 6.1 -6.5,JIP 7.1 —
7.8

1P 23-37
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(m3nUeckue ¥ XUMIYECKHE CBOMCTBA (PeaKIMH 3aMeIIeHNs U TOPEHHUs ), HaXOXKICHHE B IPUPOJIE, TIOIydeHHE U IPUMCHEHHE.
AIIKeHBI: COCTaB M CTPOCHHE, TOMOIOTHYECKHMI psAA. OTHICH M IPONMICH — HPOCTCHINNe MPEICTABUTENH AaJKEHOB:
¢m3nUeckue W XMMHYECKHE CBOWCTBA (PEaKIMU THIAPUPOBAHUS, TaJOTCHUPOBAHMS, THAPATALUH, OKUCIEHHS H
MOJIMMEPH3ALIIHN ), OJIy4eHUE U IPHUMEHCHHE.

Ankanuensl: Oyraauen-1,3 u MmetuiiOytanueH-1,3: ctpoeHue, BayKHEHUIINE XUMHUYECKUE CBOMCTBA (PeaKius MOJMMEPH3aLiHn).
Tony4yeHne CHHTETHYECKOTO Kay4yKa ¥ PE3UHBI.

AIIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH DPsf. ALETHIEH — IPOCTEHIINH IMpeJCcTaBUTENb aIKHHOB:
COCTaB, CTpOeHUE, (PU3HUIECKUE U XUMUYECKHE CBOMCTBA (PEaKMK TMAPUPOBAHHS, TaJIOTCHUPOBAHNUSI, THAPATALMH, TOPEHUS),
TOJIy4EeHHE U TIPUMECHEHHE.

Apensl. Benson: coctas, cTpoenue, pu3nueckue 1 XUMHIECKHE CBOMCTBA (PeaKIUHT IO HUPOBAHYS I HUTPOBAHHU),
NoJtyueHue u npuMenenue. Tonyon: cocmas, cmpoenue, usudecKue u Xumuyeckue c6oucmea (peakyuu 2ai02eHuposanis u
HUMpOBanus), noiyyenue u npumerenue. TOKCUYHOCTH apeHOB. I eHeTHYeCKas CBA3b MEXILY YIIICBOAOPOAAMH,
MIPUHAUISKAIMIME K pa3IHIHBIM KJIACCaM.

IIpuponHbie HCTOYHUKHU YrieBogopoaoB. [IpupoaHslil ra3 u nomyTHble He(TsHbIe ra3sl. HeTh U €€ nponcxoxkaeHue.
Cnoco0bI mepepaboTKH He(TH: eperoHka, KpeKUHI (TepMUISCKUH, KaTaIUTHIeCKHi ), mupoiu3. [IpoaykTsl nepepaboTku
He(TH, HXIPUMEHEHHE B IIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yToib U IPOIYKTHI €ro IepepaboTKH.

10. | [IpakTuueckoe 3ausTHE No4. AJKaHbI.

11. | [IpakTuueckoe 3ansTHE NoS. AnKeHbl. AJKAAUEHB] U KaydyKH.

N

12. | AnkuHBI. ApEHBI.

13. | CamocTosiTe1bHAsI padoTa:
CP Ne2. [TpupoHble UICTOYHUKH YTIE€BOAOPOAOB.

2.3. Kuciopoacoaep:xaiiue opranndeckue coeTuHeHunst

Conep:xanne: IlpenenbHble 0JHOATOMHBIE CIIHPTHL. MeTaHON M 9TAHON: CTPOCHHE, (QH3WYECKUE U XMMHYECKUE CBOICTBA
(peakiuy ¢ aKTUBHBIMH MeTaJllaMH, TaJIOT€HOBOAOPOIaMH, TOpeHue), IpuMeHeHre. Boiopoausle cBsI3U MeXy MOJIEKylIaMu
cnupToB. JleficTBue MeTaHOIa M 9TaHOJIAa HA OPTaHU3M YEJIOBEKa.

MHoOroaToMHBIe CITUPTHL. DTWISHIIINKOIb U IIHIEPHH: CTPOSHHUE, (PH3NYeCcKHe M XUMUIECKHe CBOHCTBA (B3aMOJIEHCTBHE CO
[IEJIOYHBIMA MeTaJUIaMH, KadeCTBEHHAas peakuuss Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHe Ha OpraHH3M dYejoBeKa.
IIpumenenue riunepuHa H STHICHIIHKONA.

denom: cTpOSHNE MOJIEKYJIEI, (PHU3HIecKHe U XUMHUIeckue cBoiictBa. TokcnunocTh(eHona. [Ipumenenue denoma.
AnbpIerHabl U kemonwl. DOpMaNbIETHI, aleTAIBICTHA: CTpOeHHe, (U3HYECKHe W XHMHYECKHe CBOIcTBa (peakunu
OKHUCIICHUS ¥ BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIIUHN), TOTydeHHEe U IIPUMEHEHHUE.

Ayemon: cmpoenue, Qusuueckue u Xumuueckue COUCMEA (peakyuu OKUCTEHUs U BOCCIMAHOBNEHUs), Noayyenue u
npumenenue.

OIHOOCHOBHBIE MpelelbHble KapOOHOBBIE KUCIOTHL. MypaBbHHAas M YKCYCHas KHCIIOTBL: CTpOeHHe, (H3MUecKHe H
XHMHYECKHe CBOMCTBa (CBOWCTBA, OOII¥e Ul Kjacca KHCIOT, peakIus OSTepU(UKalih), IOIydeHHe M HpPHMCHEHHE.
CteapuHOBass U OJICMHOBAs KHUCJIOTHI KaK IPEACTaBHTENU BBICIINX KapOOHOBBIX KHCIOT. MbLIa Kak COMU BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOIIee AeiCTBUE.

Crnoxuble d(UpPH Kak HPOM3BOJHBIC KapOOHOBBIX KHCIOT. ['mapomm3 cioxsbeIX d¢upoB. JKupel. ['maponus >kHpos.
IIpumenenue xupoB. bronorudeckas poib )KHPOB.

VrieBonpl: cocTaB, KiIacCH(UKANUS yriaeBoJoB (MOHO-, AW- M TOJMCaxapuibl). ['roko3a — mpocTeimmid MoHOCaXapu:
OCOOCHHOCTH CTPOCHHUSI MOJEKYINBI, (hH3MUecKHe M XMMHYECKHe CBolcTBa (B3ammoneiictBue ¢ ruapokcumoM wmemu(ll),
OKHCJICHHE aMMHUAaYHbIM pacTBOpoM okcuna cepedpa(l), BoccTaHOBIEHNE, OPOKEHUE TIIOKO3bI), HAXOXKICHUE B IPUPOJE,
NpUMeHeHne, bnonorndeckas ponb. orocuHTe3. PpykTO3a KaK H30MEP IIIFOKO3BI.
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Caxaposa — npedcmasument Oucaxapuoos, 2UOPoOIU3, HAXONHCOEHUE 8 NPUPoOe U NPUMEHEHIe.
Kpaxman u nemmonosa kak IpupoaHbie moauMepsl. CTpoeHHe KpaxMaia 1 IeJUon03bl. Pu3ndeckre U XUMHUIECKHE CBOICTBa
KpaxMaia (TUApOIn3, KaueCTBEHHAIPEAKIHS C HOJOM).

14. | Ilpakmuyeckoe 3ansamue Ne6. Cnupmoi. Deronsi.

15. | IIpaktuueckoe 3ansTre Ne7. Anpaeruapl U KeToHbl. KapOOHOBBIE KUCIOTHI.

N

16. | Cnoxubie 3pupbl. YTIEBOIBI.

2.4. A3oTcoep:kamue oprannyeckue coennnenus. [loanmepsl.

Conep:xanue: _Awunvl. Memunamun u GHUIUH: COCMAS, CMpOeHUe, (usuuecKue u XumuyecKue ceolicmea (copeHue,
83aumooelicmeue ¢ 6000l U KUCTOMAMU).

AMHHOKHCIIOTBI KaKk am(OTepHbIe OpraHudeckue coeanHeHus.. Ou3MYecKre ¥ XHUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha
rnpuMepe riMIuHa). bruonornueckoe 3HaueHUEAMUHOKHCIIOT. [lenTusl.

Benkn Kak NpUPOJHBIC BBHICOKOMONCKYJISPHbIC COCAMHEHMs. IlepBuuHAs, BTOpHYHAs M TPETHYHAS CTPYKTypa OEJIKOB.
XMMHIYecKHe CBOMCTBA OEIKOB: THAPOIIH3, IEHATypalus, KaYeCTBCHHbIE peaKIuK Ha OelKu.

OCHOBHBIC TMOHATHS XUMHH BBICOKOMOJICKYJIIDHBIX COCIMHCHHH: MOHOMEp, MOJIMMEp, CTPYKTypPHOE 3BEHO, CTCHEHb
MOJMMEPH3aliy, CPEemHss MOJeKylsipHas macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJSIPDHBIX COCAMHEHUH —
MOJIMMEPH3ALIHS U TTOJIMKOHICHCALINS.

IInacmmaccer (nonusmuien, NOIUNPONULEH, NOTUSUHUIXIOPUO, noaucmupon). Hamypanshbiil u cunmemuyecKkue KayyyKu
(bymaouernosblil, X10pONPeHOBblIl U U3ONPEHO8bILL). Borokna: Hamypanbhele (XI10NO0K, wepcmy, WENK), UCKYCCMEeHHbLe
(ayemammoe B0IOKHO, BUCKO3a), CUHMemuiecKue (KanpoH u J1a6cax).

17. A30Tc0z[ep>1<amne OpPraHn4CCKuC COCAMHCHUA. BBICOKOMOJ'IeKy.]'ISIpHLIe
COCIUHCHMUA.

18. | Koncynbranus

19. | KonTponsHas padota

20. | IIpakTrueckoe 3ausitie Ne8. [Tonmumepsr.

HUTOTI'O Bo 2 cemecTpe

23

10

BCEI'O 1O JUMCIIUIIJIMHE:

39

16

15

VP — ypok; I13 — npaktrueckue 3ausatust; K — koncynbramun; CP — camocTositenbHas padboTa.
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5. YCJOBUS PEAJIN3ALIAU ATAITUPOBAHHOM PABOYEN TPOT'PAMMBI

51. AOIT CIIO mnpenycMOTpeHO coOmroAeHHe TpeOOBAaHUN K JOCTYITHOCTH 3JaHUN H
COOpYKEHHH KoJIe Ka 1 6€30M1acCHOT0 B HUX HAaXO0XKJICHHsI, B TOM YHUCIIE:
- O0ecnieyeHre JOCTYMHOCTH TpPUJIETAIONIEH TEPPUTOPHH, BXOJIHBIX IyTeH, IyTel
nepeMenieHus] BHYTPH 3/1aHUs I 00y4aroIInuXCs;

Hanuuue crenuanbHBIX MECT B ayJUTOPHUSAX I OOYy4aroUIMXcs C OTrpaHHYEHHBIMU

BO3MOXHOCTAMHU 300POBbA 1 HHBAJIMAOB,
Hanynaue 060py,Z[OBaHHI)IX CaHUTAPHO-TUTHUCHUYCCKUX HOMCHIGHI/Iﬁ JJIA 06yqa}om1/1xc;{

C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJINIOB;
—  Hanwnume cuctempl CUTHaNIM3alMU U OMOBEHICHUS UL OOYYAIOUIIUXCS C OrpaHMYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBbSI 1 HHBAJINJIOB;

5.2. B y4eOHBIX ayqUTOpHAX (IO BO3MOXHOCTH) CTapaThCsi M30eraTh HCIIONB30BAHUS JIAMIT
THEBHOTO CBETa C JpPOCCENIMU, T.K. OHM MepHalT U u3garoT ryia. [IpeumymiectBeHHOE
UCIIOJIb30BaHUE CBETOAMOJOB WM JIaMIl JHEBHOTO CBETa C KAUeCTBEHHBIM JIIEKTPOHHBIM
Oamnactom. B ayautopusix He JOMKHO OBITh TyJa MWIH CTPOOOCKOMHUYECKOTO 3ddekra.
ObecnieueHne xopolel akyCTHUKHU: He TOJKHO OBITh 9Xa, TOCTOPOHHUX ITYMOB H T.II.

5.3. st peaymzanuu mporpamMMmbl OHOIMOTEYHBIH (OHI KOJUISKAa MMEET TEYaTHBIC H/WIN
DIIEKTPOHHBIE  00pa3oBaTeNbHbIE W WH(GOPMAIMOHHBIE PECYpChl JJs  HCHOJIB30BAHUS
B 00pa3oBaTEeILHOM IPOIIECCe.

OOyuaronmecss WHBAJIMAbI W JIMIA C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3I0POBBS
oOecrieyeHbl MeYaTHBIMU W (WJIHM) SJEKTPOHHBIMU Y4YEOHBIMH HU3JIAHUSIMU, aAaNTHUPOBAHHBIMU
pU HEOOXOIMMOCTH ISl 00YUEeHHSI YKA3aHHBIX 00Yy4arOIINuXCsl.

Obyuaromumes obecriedeH Joctyn (yOaldeHHBIH JOCTYH), B TOM YHCIE B CIy4yae
OPUMEHEHHs HJIEKTPOHHOTO OOydYeHHs, IUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM TIPO(ECCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM CIIPAaBOYHBIM
cHCTEMaM.
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