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

(6a30BBIN  ypoBeHB) (TpeameTHas o007acTh «EcTecTBEHHO-HAyYHBIC MPEIMETHI)
(majmee COOTBETCTBEHHO — MporpaMma) pa3padoTaHa HA OCHOBAaHWW TpPEOOBAHMIA
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 OCBOEHHUS MPOrPaMMbl 1O XHUMHHU, TEMAaTHYECKOE
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 IiaHa, a TakKe MOAXOAbl K OTOOPY COJIEp>KaHUs, K
ONPENEIICHUIO IUIAHUPYEMBIX PE3YJbTAaTOB M K CTPYKTYpEe TEMaTUYECKOTO
IJIAHUPOBAHMSI, METOJUYECKHE TOJXOJbl pealu3ali y4eOHOTO IMpeaMeTa s
oOy4Jaronuxcs ¢ HapyIleHueM OMOPHO-ABUTATEIILHOTO afapara.

Conepxkanue OOy4YeHHUSI PACKPBIBAET COJIEpkKATEIbHbIC JIMHUH, KOTOPBIC
npeyiararoTes Jjisi 00A3aTeIbHOTO N3YUYEHHS B KaXKJIOM KJIacCe Ha YPOBHE CPETHETO
o0111ero oOpa3oBaHusl.

[Inanupyemble pe3yJibTaThl OCBOEHUS MPOTpaMMbl 1O XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIC PE3yJIbTaThl 32 BECh MEPUOJ OOYUYEHHUS] HA YPOBHE
cpeaHero o0uiero oOpa3oBaHus, a TaKXKe MPEIMETHBIC JTOCTHKEHUS 00yUYaroIerocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

B pasmenax paGoueili mporpaMMbl BBIIETICHO Kypcuéom TPO(PecCHOHATBHO
OpPUEHTUPOBAHHOE COJAEPKAHUE MPEIMETa, HANpPaBICHHOE HAa WHTErPAIUI0 C
coJiep)KaHheM  00menpoPecCHOHAIbHBIX  JUCHUILNIAH W IPO¢eCCHOHATBHBIX
MO/JTyJIEN.

OCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEETICHUIO 00IIen
CTpaTeruu 00y4eHUs, BOCIUTAHUS U PA3BUTHS O0yYAIOUIUXCS CPEICTBAMU yU€OHOTO
npeamera "Xumus" mis cryneHtoB 1 kypca CIIO Ha 6a30BOM ypoBHE COCTaBWIIM
koHuenrtyanbHbele nojoxkeHus GI'OC COO o B3auMOOOYCIOBIIEHHOCTH LEJEH,
COJICp>KaHMs, Pe3yJIbTaTOB OOy4YeHUs U TpeOOBaHUU K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBHM C JAaHHBIMHU TOJIOXKEHUSMU TpOrpaMma o XUMHH (0a30BBIiA
YpOBEHbB) Ha YPOBHE CPEAHETO OOITeT0 00pa30BaHUS:

yCTaHaBIMBAeT o00s3aTeIbHOC (MHBApPUAHTHOE) TIPEIMETHOE COJIEpKAHUE,
OTpeNeIIeT KOJUYECTBEHHbIE M KAYeCTBEHHBIC €r0 XapaKTEPUCTUKU Ha KaXKIOM
ATare M3Y4YeHUs MpeaMera, NPeayCMaTpUBAET NPUHIUIIBI CTPYKTYPUPOBAHUS
COJICpKaHMs ¥ PACIIPEICIICHHS €ro 0 KjlaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

JaeT MPUMEPHOE paclpeiesieHre yUeOHbIX YacOB MO TEMAaTUYECKUM pasieiam,
PEKOMEHAYET MPUMEPHYIO MOCJIEI0BATEIFHOCTh U3YYEHUSI OTIIECIBbHBIX TEM Kypca C
Y4ETOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKA Y4EOHOTO
mpoI1iecca, BO3pacTHBIX 0coOeHHOCcTeH oOyvaromuxcs 1 kypca CI1O;

JaeT METOJIWYECKYH0 HWHTEpIpETalldio Ielel u3ydeHUs MNpeaMeTa Ha ypOBHE
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COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeAHero ooOmero oOpa3oBaHUS,
COJIEPKATEIIbHOW XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTenpHON TPOrpaMMBbI  CpeaHEro o0mero oOpa3oBaHus (JIUYHOCTHBIX,
METaINpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEILHOM
JEeSTENPHOCTH O00ydYarolmerocs IO OCBOCHUIO cojepkanust mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIUSAM B MpOTrpaMMe MO XUMHUU COOIIOJIEHA MPEEMCTBEHHOCTh C
benepaibHOM paboyeil mporpaMMoi OCHOBHOTO OOIIETro 0Opa3oBaHuUs 110 XUMHUH.

Xumuueckoe 00pa3zoBaHue, OJydaeMoe BBIITYCKHUKaMU 00111e00pa3oBaTebHON
OpraHu3alliy, SBJISETCS HEOTHEMJIEMOM YacThl0 HUX OOpPa30BAaHHOCTH M CIYXKUT
3aBEPIIAIOIIMM 3TAallOM pealu3aldyd Ha COOTBETCTBYIOUIEM 0a30BOM ypOBHE
KITFOYEBBIX LIEHHOCTEW, MPUCYIINX LETOCTHON CUCTEeME XHMUYECKOTO 00Opa3oBaHMUsL.
KitoueBbie IIEHHOCTH KacalOTCs TO3HAHUS 3aKOHOB MPHUPOJILI, (HOPMHPOBAHUS
MHUPOBO33pEHUSI M O0OIEed KyJabTyphl 4eNOBEKa, a TakXKe SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJHON cpene. Peannsyercs
XUMHYECKOe 00pa3oBaHUe 00YUaIOIINXCSl Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus
cpencTBamMu ydyeOHoro mpeamera "Xumusa', cofep:KaHHE U MOCTPOCHHE KOTOPOIO
ompesiesieHbl B TMporpaMMe MO0 XUMHUU C Y4YETOM CIeUU(PUKA HAyKd XHUMHH, €€
3HAUYEHUS B MO3HAHUU MPUPOJBI U B MaTEPUAIBHOW >KM3HHU OOIIECTBA, a TAKXKE C
y4eToOM OOIIUX IeJeH W MPUHIUIIOB, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo1ero oopasosanus B Poccuiickoit denepanuu.

[Ipu dopmupoBanuu coaepkanusg npeamera "Xumus" YYTEHBI CIEIYIOIIHNE
MOJIOKEHUS O CTIeM(PUKE U 3HAUCHUH HAYKH XUMUHU.

XuMusl Kak dDJEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WIpaeT 0coOyi pojib B
CO3JaHMU HOBOM 0a3bl MaTepUaJbHOW KyJbTYpbl, BHOCHUT CBOW BKJIaJ B
(bopMHpPOBaHHE PALMOHAIBLHOTO HAYYHOIO MBIIUIEHHS, B CO3JaHHE LEITOCTHOIO
MPEACTABICHUS] 00 OKPYKaIOIIEeM MHpE KaK O €IMHCTBE MPUPOJbI U YeJIOBEKa,
KOoTopoe (opMHUpPYyeTCsl B XMMHUU Ha OCHOBE IMOHMMAHHSI BEIIECTBEHHOI'O COCTaBa
OKPYXAaIOIIEr0 MHUpPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY CTPOEHUEM BEIECTB, HX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTSIMU IPUMEHEHUSI.

CoBpeMeHHass XUMHSI KaK HayKa CO3MJATelibHasi, HayKa BBICOKMX TEXHOJOTHI
HampaBjeHa Ha pelieHue ria00albHBIX MPOOJIEeM  yYCTOWYMBOTO  Pa3BUTHUSA
YEJIOBEYECTBA -  CBIPbEBOM, DJHEPreTUYECKOM, MUIIEBOM,  HAKOJOTHYECKOH
0e30macHOCT M OXpaHbl 370pOBbs. TE€CHO B3aUMOJICHCTBYS C JIpyTUMHU
€CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEMIIEMON YaCThI0 MUPOBOM KYJIBTYPHI,
HEO0OXOMMBIM YCIIOBUEM YCIICHTHOTO TPY/Aa U KU3HHU KaXJI0T0 YieHa O0IIecTRa.

B cootBercTBHUM C OOmMMMH UEMSIMH W TPUHLUUIIAMU CPEIHEro OOIIero
oOpa3zoBanust conepkanue mpeamera "Xumus" (0a30BbId YpOBEHb H3yUCHUS)
OpPUEHTUPOBAHO  TPEUMYIIECCTBEHHO  HAa  OONIEKYJIbTYPHYI)  IOJTOTOBKY
o0yyJaromuxcsi, HLOOXOIUMYIO UM JIJIsl BBIPAOOTKU MUPOBO33PEHUECKUX OPUEHTUPOB,
YCIEITHOTO BKIIFOYEHUS B )KM3Hb COIIMYyMa, ITPOJIOHKEHUSI 00pa30BaHUs B Pa3TMYHBIX
00J1acTsIX, HE CBSI3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomumu — nipeameta  "Xumus"  ABISIOTCS  0a30BbIE  Kypehl -
"Opraamueckass xumusa" u "OOmas W HeopraHuyeckas XuMHsS', OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUs KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWM IO HEOPTAaHMYECKOW XMMHUU (C BKJIIOYCHHUEM 3HAHWN W3 OOIIeH XUMHUH) U
oprannyeckon xumuud. OOpMHPOBAHHE [TAHHOM CUCTEMBbl 3HAHUW IIPU U3YyUYCHUU



npenMeTra 00ecrneunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000pa3us BEIIEeCTB
HAa OCHOBE OOIINX MOHSATUHN, 3aKOHOB U TEOPUIl XUMUHU.

CtpykTtypa coaepkanust KypcoB - "Oprammueckas xumusa' u "OOmas wu
HeopraHuveckas xuMmusg" copMupoBaHa B MpPOrpaMMe MO XHMMHUM Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHI0 YYeOHOro Marepuaia U OOyCJIOBJIIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha OMPENIETECHHBIX TEOPETUUYECKUX
ypoBHSX. B Kypce opraHnmdeckoil XMMHHM BEIIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKON TEOPUH CTPOECHUS OPTraHWYECKUX COCAUHEHHI, a TaKKE€ Ha YpOBHE
CTEPEOXHUMHUYECKHUX U JIEKTPOHHBIX MPEICTABICHUI O CTPOCHUH BellecTB. CBeICHUS
00 M3y4yaembIX B Kypc€ BEIIECTBaX AAIOTCA B PA3BUTHH - OT YIJIEBOAOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHHHA. B Kypce OpraHM4eckoil XHMHH
MOJTy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHus
NEepBOHAYAIbHBIE TPEACTABICHUS O XHUMHUYECKOM CBA3H, KIaCCHU(PHUKAITMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU
peaKuuu.

B mpeamere "Xumusg" 0a30BOro ypoBHS paccMaTpUBAaeTCs HM3YyYEHHBIH Ha
YPOBHE  OCHOBHOrO oOmero o0Opa3oBaHUsi TEOPETHMUECKUH  MaTepuail U
(aKTOJIOrMYECKHUE CBEJIEHUS O BEIIEeCTBAX M XMMHYecKoll peakiuu. Tak, B
gacTHOCTH, B Kypce "OOmas u Heopranuyeckas Xumus" 00ydarommMmcs
IIPENOCTABISACTC BO3MOXKHOCTh OCO3HaTh 3HAYEHUE NEPHOJUYECKOTO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJOTUUECKUX MO3ULMH, INIy0Ke MOHATh UCTOPHUUECKOE
U3MEHEeHUuEe (YHKUUN STOro 3akoHa - OT o0oOmamomeid 10 OOBICHSIOMIEH Hu
MIPOTHO3ZUPYIOIIEH.

Envnas cucrtema 3HaHMM O Ba)XKHEWINMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPUMEHEHUH, & TAKXKE O XUMHUYECKUX PEAKIMIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUS JTOTOJHAETCA JIEMEHTAMU COAEPKAHUs, UMEIOIIUMHU
KyJIbTYpPOJIOTUYECKUH M TPHUKIAJAHOW XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT
MMOHUMAHUIO B3aUMOCBSI3M XHUMHHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ PoJib B
MO3HABAaTEJIbHOM W  MPAKTUYECKOM JAESITENbHOCTH YEJOBEKa, CHOCOOCTBYIOT
BOCIUTAHUIO YBAXXEHMsI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX
NPUJIOKEHUH XHMHUH, TIOMOTAIOT OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAUUMBIX MpOOJeMax, CBA3AaHHBIX C XUMHEH, KPUTHUYECKH OCMBICIWBATh
uHDopMaIMiO ¥ TOPUMEHATH €€ JUIsl  TIOTIOJHEHUS  3HaHWM, pelleHus
MHTEIJIEKTYaJIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEIOBATENIbCKUX 3a7au. ComeprkaHue
ydyeOHOro mnpeamera "XuMmug' TaHHOTO YpPOBHS HW3Y4YEHUSI OPUEHTHUPOBAHO Ha
dbopmHupoBaHHEe y OOYy4YaIOIIMUXCSd MHUPOBO33PEHUYECKONM OCHOBBI JIi MOHUMaHUS
¢dunocopckux wuuen, TaKUX KaK: MaTEepUAIbHOE EJAMHCTBO HEOPTaHUYECKOro Hu
OpraHUYecKOro MHpa, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHHUEM, MMO3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM SKCHEPUMEHTA U PEIICHUS
MPOTUBOPEUYUIT MEXAYy HOBBIMU (DaKTaMHM M TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HaHWE POJIM XUMHHM B PEIICHUHU HKOJIOTHYECKUX MpoOJeM, a Takxke MmpodiieM
cOepeXeHUsT PHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JIaHUS HOBBIX TEXHOJOTHH U
MaTepuaioB.

B mnane penienust 3aa4 BOCIIUTAHNS, Pa3BUTHS U COIUATN3AIIMN 00YJatONTUXCs
MPUHATBHIE TOPOrpaMMOM MO XHMHUHU MOJXOAbl K OINPEIAEICHUIO COAECPKAHUS H
MOCTPOCHUS TMpelMeTa NpeaycMaTpuBaloT (OpPMUpOBaHHE y  OOyYaromuxcs



YHUBEPCATBHBIX YYCOHBIX JNEHCTBUN, NMEIONINX 0a30BOE 3HAUCHUE IS Pa3TMUHBIX
BHUJIOB JIEATCILHOCTH: pEIICHWS Tpo0ieM, TIOWCKa, aHaiau3a ©u o0paboTKH
uHopMaIuu, HEOOXOAMMBIX [JIi TNPUOOPETEHUS OMbITa MPAKTUYECKOH U
UCCIIEN0BATEIBCKOMN NESITEIbHOCTH, 3aHUMAIOIIIEN BaXKHOE MECTO B MO3HAHUU XUMUH.

B nmnpakTtuke mnpenomaBaHusi XMMHUU KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHus, MPU OINpPEAeIICHUN
COZIEP/KATEIIbHOW XapaKTEPUCTUKU LEJIEHd H3yYEeHUs MpeaMeTa HalpaBJICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TMpHU3HAETCs (HOPMUPOBAHUE OCHOB
XUMUYECKOM Haykd Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NESATENbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOM TOYKH 3pEHUS TAaKOW MOAXOJ K ONPEIEICHUIO LeJIed H3y4YeHHUS
MIpEMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.

['maBHBIMU 1IEsIMU U3yUdeHUS TIpeameTa "XuMus" Ha ypOBHE CPEIHETO OOIIero
00pa3oBaHust HA 0a30BOM YPOBHE SIBJISIFOTCS:

dbopMUpOBaHHUE CHUCTEMBI XMMUYECKUX 3HAHUM KaK Ba)KHEWIIIEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE MMOHATHS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHH XUMHUHU, OCBOCHHUE S3bIKA HAYKHU, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

dbopMHpoBaHUEe W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS
BEIIECTB M XUMHYECKUX pPEaKIUi, HEOOXOAMMBIX [JIsi MPUOOpPETEHUsT yMEHUU
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUW, HUMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOW U MIOBCEIHEBHON KU3HU;

pa3BUTHE YMEHUH M CHOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM H
OOBSCHEHHEM XHMHYECKOTO SKCIEPUMEHTa, COOIIOJEHUEM IMpaBHil O€30MaCHOIO
oOpallleHusl C BEIIECTBAMM.

CopepxarenpHasi XapakKTepUCTUKA IeNed W 3aJad M3y4YeHHs] MpeAMeTa B
MporpaMMe MO XUMHUHU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU
INPUOPUTETAMU B CUCTEME CpeAHero obiiero oopazoBanusi. CeroHs B NpernojaBaHuu
XUMUU B OOJBIIEH CTENEHW OTHACTCS MPEANOYTEHHUE MPAKTUYECKON KOMIOHEHTE
colepkaHusi  OOy4deHHUs, OpPHUEHTUPOBAHHOM HA  TOJATOTOBKY  BBIMMYCKHHUKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONICT0 HE HaO0OpoM 3HaAHUN, a
(GYyHKIMOHATBFHOM TPaMOTHOCTHIO, TO €CTh CIOCOO0aMHM M YMEHHUSIMU aKTHBHOTO
MOJYYEHHUS] 3HAHUW W TNPUMEHEHUS WX B PEATbHOW JKH3HU I PELICHHS
MPAKTUYECKUX 3a/1a4.

B oroi cBA3M npu u3ydeHUM npeamera "XumusA' NOMHUHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKUE LIETHU U 3a7a4l, KaK:

ajantaius OOy4yarolUXCs K YCIOBHUSIM JIMHAMMYHO Ppa3BUBAIOIIETOCS MUPA,
(dbopmupoBaHue MHTEJIEKTYaJIbHO pa3BUTOM JUYHOCTH, TrOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY HPHUHITHIO T'PaMOTHBIX
pelieHuii B KOHKPETHBIX >KM3HEHHBIX CHUTYalMSIX, CBA3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

dbopmupoBaHre y  OOydYarOMIMXCS  KIIOUEBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIUI), MMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE [JI1 Pa3JIU4YHbIX BUOB
JeSTENPHOCTH: peIieHuss MpoOJieM, MOWCKA, aHamu3a W o0paboTKM WH(POPMAIINH,
HEOOXOMMBIX /I IPUOOPETEHUS OMbITA JACATEIBHOCTH, KOTOpPAsk 3aHUMAET BAKHOE



MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsl OLUEHKH C TO3UMUUH 3KOJIOTMYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB M XMMHYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKAa U MPUPOJIHYIO CPEAY;

pa3BUTHE IIO3HABATEIBHBIX MHTEPECOB, HWHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN O0yUaroluxcs: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOIMM JUIsl MOMCKAa M aHanu3a y4eOHOW U
HaY4YHO-TIOMYJISIPHON MH(POpPMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

(opMUpOBaHKE U Pa3BUTHE Yy OOYYAIOLIUXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUICHHS], HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, IpPU IUIAHUPOBAHUU U MPOBEAECHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIUTaHHE Yy  oOydJaomuxcsi  yOeXJEHHOCTM B  T'YMaHUCTHYECKOH
HAIPaBIEHHOCTH XHMHH, €€ BA)XHOH pOJIM B PELICHUH TJI00ANbHBIX MpodsieM
PAlMOHAIIBHOTO MPHUPOIOIOIB30BAHUS, TMOMOJIHEHHUSI YHEPreTUYECKUX PECYpPCOB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEpeKHOTO
OTHOIIEHUS K MPHUPOAEC U CBOEMY 3/I0pOBbIO, a TakXe NpPUOOPETEHUs OIbITa
WCIIOJIb30BAaHUsl IIOJYYEHHBIX 3HAHUM Ui MPUHATHAS TPaMOTHBIX PEIICHUNA B
CUTYalMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMU.

[Hern w 3amaun wusydyeHus npeamera "Xumua" MNOAYyYWIH MOAPOOHYIO
METOAMYECKYI0 MHTepIpeTanuio B pasneine "llnanupyemble pe3ynbTaTsl OCBOCHHUS
IPOrpaMMBbI [0 XUMHUH'", TAKUM 00pa3oM OOECIEUEHO YETKOE MPEICTaBICHUE O TOM,
KAKWE€ 3HAHUS U YMEHUS UMEIOT MPSMOE OTHOIIEHUE K pPeau3alli KOHKPETHOU
LEIH.

B ydyeOHOM mutane cpeaHero obmiero oopaszoBanus npeamer "Xumusa' 0a30Boro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM o0nacTu "EcTecTBeHHO-Hay4HbIE TPEIMETHI" .

Memoouueckue nooxoowl peanuzayuu y4eono20 npeomema «Xumus) 011
o0yuarowuxca ¢ HapyuweHuem onopHo-08UZAMeIbHO20 annapama

Ha ocnose usyuenuss mamepuana xypca xumuu y obyuarowuxca ¢ HOJIA
PA38UBAIOMCSL MBICTUMENbHbIE ONePayUU, NPU U3yYeHUU 3aKOH08, Meopull, 00pasHoe,
Jlo2uyecKkoe MulullleHue, npu peuleHuu 3a0ad, pa3iuitsle 8U0bl NAMAMU U 6HUMAHUS,
npu U3YYeHUU HAYYHOU OesiMeNbHOCIU VUeHblX, (QOpMUpYyemcs HAYYHAsl pedb, C
NpUMEHeHUeM XUMUYEeCKOU MEePMUHONIo2UU HA 6ceX dmanax ooOyueHus u
ocywecmenaemcs  KOppekyusi  08USAMENbHbIX — HAPYUleHUll Npu  BblNOJHEeHUU
NPAKMU4ecKux 3a0anuil Uiy 1abopamopusix pabom.

Ipunyunsl u no0x00wl K peanuzayuu A0AnNMUPOBAHHOI padoyueil nPozZpammol

Junamuunocmo  socnpusmusi  yyebnHoeo — mamepuana.  Ilpeononacaem
Ucnonb3o8anue 3a0anuli no cmenenu Hapacmaiowel mpyonocmu. Crnedyem
noobupams  3a0anus, NPU BbINOJIHEHUU KOMOPHIX UCNOJL3YIOMC  Oelicmeus.
PA3TUYHBIX AHATUZAMOPOB. CIYX0B020, 3PUMENbHO20, KUHECMEMUYECKO20.

Ilpunyun  npooykmuenoti obpabomku un@opmayuu. Yoerums Ooavuiee
BHUMAHUE HA2NIAAOHO-d2MIUpUyeckol desmenvHocmu. Teopus modxcem uzyuamocs 6e3
8616004  CHOJCHBIX  popmyn. 3aoauu, mpebyOwUe NPUMEHEHUS  CILONCHBIX
Mamemamuyeckux blYUCIeHull u Gopmyn, pewaiomcs Ha 3aHamusax. B yueOnwui
npoyecc HeoOXO00UMO GKIOUAMb 3A0AHUS, NPeOnonazarujue CamoCmosImelbHy 0



0bpabomky uHgopmayuu 0OYUAOWUMUCA C UCHONb308AHUEM  OO03UPOBAHHOU
nosmanuoti nomowu neoazcoea. Ilpedosapumenvno npenooasamenv obyyaem
pabomams ¢ ungopmayueu no oodpaszyy, ancopummy, eonpocam. Obyuarowuiics
ocywecmenisiem nepeHoc NOKA3AHHO20 cnocoba obpabomku un@opmayuu Ha c80é
UHOUBUOYATbHOE 3a0AHUe.

Ipunyun unousuoyanvHo-ouggepenyuposanrnoco nooxooa. Illpu peanuzayuu
a0anmupoBanHoOU NPOSPAMMbL HEOOX00UMO UCNONB308AMb OUppepeHyuposanHbll
nooxo0 K Kaxcoomy oobyuarowemy coanracHo pexomenoayui IIMIIK. B npoyecce
00yuenus, nedazoe yuumsieaem maxue 0CoOeHHOCmU 00y4arwe2ocs, KaKk pazsumue
oguzamenvHolU cghepul, HapyuleHue odwel MOmopuKu (00was Hanps’CeHHOCMb UlU
BANLOCHIb, HEMOYHOCMb O0BUMCEHUN, NAPANUYU, NApe3vl, HAIUYUue UuUx OCMAamoyHvlx
A6NEeHUll); 0cobeHHoCcmuU pabomocnocoOHoCmu (YMOMAAEMOCb, UCTOWAEMOCb,
PACCEAHHOCMb,  NPecbilydemMocms, YCUOUUBOCHb, MeMN padombl, yeeiuyeHue
Koauuecmea owuboK K KOHYY YPOKA UlU NpU 00OHOOOPA3HLIX UOAX OesIMelbHOCHU).
Toukue Osudicenuss naivyes Hepa38UMvbl HPAKMUYECKU Y BCeX O00VUAIOUJUXCAL.
Ilosmomy neped nedacocom cmoum 3a0a4a COBEPUIEHCMBOBAHUSL OBUICEHUN U
CEHCOPHO20 pPA36UMUsL NPU BbINOJIHEHUU NPAKMUYECKUX U J1AOOPAMOPHLIX pabdom.
Ilpu Hnedocmamounom pazeumuu YCMHOU pedu, my20yXocmu npu HnposedeHul
meKyujeco U Umo208020 KOHMPOISL UCHOIb3Yem  Memoobl,  obne2uaioujue
OOCMUIICEHUSI  NOJOJICUMENIHO2O Pe3yIbmama U He MpAsMUupyiowyro NCUXUKY
00YYaAOUUXCAL.

Ipunyun momusayuu x yuenuio. Imom npunyun noopasymedaem, ymo Kaxncooe
yuebHoe 3a0aHue O0JIHCHO ObIMb YemKUM, M.e. 00VUAIOUWULICS 00JIHCEH MOYHO 3HAMD,
umo Haoo coeramv O NOJYYeHusi pe3yibmama. Y obOyuarowezocs 6 cayuae
3ampyoHeHUs 00AHCHA ObIMb BO3MONCHOCHb B0CNOIL308AMBCA ONOPOL N0 00paA3yY,
no aneopummy (3a0vlil - NOBMOPIO - BCHOMHIO - COENAI0).

OoOHum u3 nymeil NoOBvlUleHUs MOmusayuu u dpgexmusnocmu y4eOHOU
0esimenbHOCIU 8IAeMCsl KIIOYEHUE 00YUaAIOWUXCS 8 Y4eOHO-UCCIe008AMeNbCKYI0 U
NPOEKMHYIO 0esimeNbHOCb.

Xapaxmepucmuka 0coovix odpazoeameibHblX nompeonocmeil

® HENPEPBIBHOCMb  KOPPEKYUOHHO-PA38UBAIOULE20 NPOYeccd, peanu3yemo20 Kak
yepe3 cooepocanue o00pazoeamenbHbIX obnacmel, mMak u 8 npoyecce
UHOUBUOYATLHOL pabOmMbl,

® LICNOIL308AHUE CNEYUATIbHBIX MEMO008, NPUEMO8 U CpeOCcms8 00yUueHUs (8 mom
yucne cneyuanu3upoBaHHblX KOMNbIOMEPHBIX MEXHOI02UlL), 00ecneyusaruux
peanuzayuro 00yueHus,

euHOUBUOYAIU3AYUSL 00YuUeHuss mpebOyemcsi 6 Ooavuiell cmeneuu, uem OJisl
HOPMAMUBHO pa3suearoe20cs 00yuaue2ocs,

©HE0OX00UMO UCNOJIL308AHUE ONOp C demanusayueli 8 gopme anreopummos OJis
KOHKpemusayuu Oetcmeuti npu camocmosmenvhol pabome, obecneyeHue
0Cco00ll NPOCMPAHCMEEHHOU U BPEMEHHOU OpeaHu3ayuu 00paz08ameibHOU
cpeowl.

e crieyuanbHoe 00yyeHUue «NeEPeHocy» CHOPMUPOBAHHBIX 3HAHUL U YMEHULL 8 HOBble
cumyayuu 83aumo0eucmsusi ¢ 0elcmeumeibHOCmbio,

o CNeYUaIbHASL NOMOUWD 8 PA3BUMUL BO3MONCHOCHEU 8ePOAIbHOU U HeBepOAIbHOU
KOMMYHUKAYUU HA YPOKAX XUMUU.



2. Conep:xaHue yueOHOro npeamera « XuMush)
OO0mas u Heoprauuveckasi XuMus
Tema 1. TeopeTuyeckue 0CHOBbI XMMUM

XUMHUYECKHUH AyieMEeHT. ATOM. SIIpo aToMa, U30TOMBI. DIEKTPOHHAsS 000JIOUKA.
DHEepreTUYeCcKUe ypPOBHHU, MOAYPOBHH. ATOMHBIC OpOWTanu, s-, P-, d- DIIEMCHTHI.
OcoOeHHOCTH pachpeliesIeHUs] AJEKTPOHOB IO OpOUTalIsIM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpallUs aTOMOB.

[lepnognuecknii 3akoH u Ilepuogmyeckass cucTeEMa XUMUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA M IlepHMOAMYECKON CHUCTEMBI
xuMudeckux dneMeHtoB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYINAM U MepuoaM. 3HaUYCHUE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemjecTBa. XHUMHUYECKass CBsI3b. Bujapl XUMHYECKOW CBS3H
(KoBaJICHTHasi HEMOJISIpHAsE W TOJIApHAsi, MOHHAsS, MeTajuinueckas). MexaHU3MbI
0o0pa3oBaHUsI KOBAJEHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKklenTopHslil). BomoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBHCUMOCTh CBOMCTBA
BEIIECTB OT TUIIA KPUCTAIIINYECKON PELIETKHU.

[IoHsTHE O JHUCHEpPCHBIX cHUCTeMaX. VICTUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHMYEeCKUX BemIeCTB. ['eHeTHMyeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIAaCCaM.

Xumuueckas — peakuusa.  Knmaccudukanus — XMMUYECKMX — peakiuil B
HEOPraHMYE€CKOW U OPTaHUYECKON XUMHUHU. 3aKOH COXPAaHECHUSI MacChl BEIIECTB, 3AKOH
COXPaHEHHUS U MPEBPALICHUS IHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiiiM, €€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakunu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAKIIAE HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuibHble U cliabbie AeKTpoiauTsl. Cpena
BOJIHBIX PAaCTBOPOB BEULIECTB: KHUCJIasl, HEUTpAJIbHAsA, LIeNOYHas. Peakiuu MOHHOTO
oOMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCHEPUMEHTAJIbHBIE METOAbl M3YYECHMSI BEIIECTB W UX [PEBPaIICHUM:
neMoHcTpanus Taosmi "llepuonnueckas cucteMa XuMH4eckux sjemeHTtor ..
MenneneeBa", u3ydeHHE MoOJieNIed KPUCTAUIMYECKUX PEIIEeTOK, HAONIOJEHUE W
OTHMCaHUE JEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (pa3joKeHUE MEepOKCHaA
BOJIOpOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEACIICHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HWHIMKATOPA, PEAaKIIMM MOHHOTO OOMEHa), MPOBEICHUE
MpakTU4YeCKor paboThl "BnusHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuuu".

PacueTHble 3anaumn.



Pacuetst 10O ypaBHEHUSM XHMHYECKHMX pEaKIUid, B TOM YHCIE
TEPMOXUMHYECKHE PACUEThI, PACUETHl C MCIOIH30BAHUEM TOHATHS '"MaccoBas JIOJsI
BelecTna'.

Tema 2. Heoprannyeckasi XumMusi

Hememannwi. Ilonoowcenue nememannos 6 Ilepuoouueckoti cucmeme XumMudecKux
anemenmos J[.U. Menoeneesa u ocobennocmu cmpoeHus amomos. QDusuuecKue
C8OUCMBA HeMemallos. Anlomponus HeMemainios (Ha npumepe KUCI0pood, cepbl,
gocghopa u yenepooa).

Xumuueckue c8olicmea BaAMdCHEUWUX HeMemailog (2al02eH08, cepbl, a30md,
Gocopa, yenepooa u kpemuus) u ux coeOuneHuti (OKCUO08, KUCI0POOCOOEPHCAUSUX
KUCII0M, 8000POOHbIX COCOUHEHUIL).

Ilpumenenue sasxcHetiuiux HemMemaios U Ux coOeOUHeHull.

Memannvl. [lonoocenue memannos 6 Illepuoouueckoti cucmeme XUMUYECKUX
anemenmos JI.U. Menoeneesa. Ocobennocmu cmpoenuss 31eKMpPOHHbIX 00010YeK
amomos memannos. Obwue ¢huszuueckue ceovicmea memannos. Cniagvl Memanios.
InekmpoxumuuecKuil psi0 Hanpsa*CeHUull Memaios.

Xumuueckue ce0UCMBA BANCHEUUUX MEMALl08 (Hampuil, Kaiuil, Kaavbyull,
MacHuil, arrioMUHUL, YUHK, XPOM, dcele30, Meob) U UX COeOUHEHU.

Obwue cnocobwl nonyuenus memannos. llpumenenue memannos 8 oOvimy u
mexHuxe.

IKcnepumMeHmanvhbvle Memoovl U3VUEHUS Gewecms U UX NpespaujeHull.
usyuenue xouanexyuu "Memannet u cniaswl”, 00pazyoe Hememannos, peuieHue
IKCNEPUMEHMANbHBIX 3a0ay, HAbA0eHue U Onucamue OeMOHCMPAYUOHHBIX U
1aO60pamopHbulX ONbLIMOE (83aumooelicmeaue 2UOPOKCUOA ATIOMUHUSL C PACEOPAMU
KUCIIOM U ujenoyell, Kauecmeaennvle peakyuu Ha KamuoHvl Memasiios).

Pacuemmnvie 3a0auu.

Pacuemwvr maccel 6ewgecmea unu obvema 2az08 noO U3BECMHOMY KOIUUECEY
gewjecmea, macce uiu 00vemy 0OHO20 U3 YHUACMBYIOWUX 6 DeaKyuu eeujecms,
pacuemul maccwl (00vema, KOIUvecmea eeujecmaa) npooyKmo8 peakyuu, ecid 0OHO
us geujecms umeem npumMecu.

Tema 3. Xumus u sncu3nn

Pone xumuu 6 obecneuenuu 3xo0n102udecKol, 3IHepeeMUYecKoU U NUWEBOU
beszonachocmu, pazeumuu meouyuHvl. Ilowsmue o HAYUHLIX MemoOax HNO3HAHUSA
geujecms U XUMUyeCcKux peakyui.

Ilpeocmasnenus 06 00WUX HAYUHBIX NPUHYUNAX NPOMBIULIEHHO20 NOJYYEHUS
BAJCHEUWIUX 8EeULeCB.

Yenosex 6 Mmupe eewecme u Mamepuanlog: GadCHeuwue cmpoumeibHsle
mamepuanvl, KOHCMPYKYUOHHbIE MAamepuanvl, KpPAcKY, CHMeKlo, Kepamuka,
mamepuanvl Oisl JNEeKMPOHUKU, HAHOMAMEPUATbL, OpeaHUYecKue U MUHEepAalbHble
y0obpenus.

Xumusi u 300posbe uenosexka: NPABUId UCNOIb308AHUSL NEeKAPCHBEHHbIX
npenapamos, npasuia 6e30nacHo20 UCNOIb308AHUS NPenapamos Oblmosol XUMUU 6
NOBCEOHEeBHOU HCUSHUL.

Mestcnpeomemnmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHUH OOIIEH W HEOPTaHMYECKOM
XUMUHU OCYIIECTBIISIETCSI Yepe3 HMCIMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
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MOHATHUM, TaK W MOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU I OTIEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, AaHaliu3, CHUHTE3, KIacCUPUKaLUs, MEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usnka: Marepus, dHEPrus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJNOAaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUN YpOBEHb, BELIECTBO, TEIIO,
o0beM, arperaTHOe COCTOSIHME BEIECTBa, (M3MYECKUE BEIMYMHBI M €IUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus:  kneTka, oOpraHm3M, OJKocHUcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasibl, TOPHBIE IMOPOJIBI, IMOJE3HBIE HCKOMAeMble, TOILIUBO,

pECypCHI.

Oprannyeckasi XumMus

Tema 1. Teopemuueckue 0CHO8bl OP2AHUUECKOU XUMUU

[Ipenmer OpraHMYeCcKOW XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
[IOJIy4YeHUH HOBBIX BEIIECTB W MAaTEPUANIOB. TeopHsi CTPOEHUS OPraHUYECKUX
coenunennii A.M. bytnepoBa, ee ocHOBHBbIE MoJoKeHUsS. CTPYKTYpHBIE (POPMYIIbI
OpPraHUYeCcKuX BeuecTB. ['omonorus, nsomepus. XUMUYECKasl CBsI3b B OPTAHUYECKUX
COCMHEHUSAX - OJUHAPHBIE U KPATHBIE CBS3HU.

[IpencraBnenne o kiaccudukanuu oOpraHuueckux BemiecTB. HomeHkmatypa
OpPraHUYECKUX COCJMHEHMM (cUcTeMaTHyeckas) W TpPUBUAIbHBIC Ha3BaHUSA
BOKHEUIIINX MPEACTABUTENECH KIACCOB OPraHNYECKUX BEIIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl HW3YyYEHUsS BEIIECTB W WX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ oOpasliaMyu OpPraHMYEeCKUX BEIECTB M MaTepuajiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIECTB, HAOJIOJCHUE U OIMCAHHE
JEMOHCTPAllMOHHBIX OINBITOB 1O TMPEBPAIICHUI0 OPraHUYECKHUX BEUIECTB IIpHU
HarpeBaHuM (IUIaBjieHHuEe, OOYTIIMBAHUE U TOPEHNE).

Tema 2. Yeneeo0opoowt

AJIKaHbBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUA psg. Meran u 3TaH -
MPOCTEUIINE TPEICTABUTENN alIKaHOB: (PU3WYECKUEe U XWMHUYECKHE CBOWCTBA
(peakiuu 3aMeIleHUs W TOPEHHUs), HAXOXKJEHUE B TMPUPOJE, TMOJyUYCHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN psAd. OTWIEH U MPONUIEH -
MPOCTEHIIINE TPEACTABUTENN aJKEHOB: (U3UYECKHME M XHUMHUYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApaTallid, OKUCICHUS U
MOJIMMEpHU3aIluu ), TOJyYeHUEe U IPUMEHECHHUE.

Ankaauensl: OyrtagueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHe CBOMCTBa (peakius mnosmmepusanuu). [loaydeHue CHUHTETHUYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHUH psil. AIIETUIICH -
MPOCTEUIINN  TPECTABUTENb AJIKWHOB: COCTaB, CTpPOCHHE, (UBHYECKUE W
XUMUYECKUE CBOWCTBA (peakUUH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUU,
TOPEHHSI ), OJIyYeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, (PU3MYECKHEe W XUMHUYECKHE CBOWCTBA
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(peakuuu TAJOTEHHPOBAHWA M  HUTPOBAHUA), INOJYYEHHME U NPHUMEHEHHE.
TokcnuHOCTH  apeHOB.  ['eHeTMueckas  CBA3b  MEXKIYy  YIJIEBOJOPOJAMH,
MPUHALIEKANMME K Pa3IUYHbIM KJIACCaM.

[IpupoHbie UCTOYHUKH YTIEBOAOpPOAOB. llpupoaHbli Ta3 W MOMyTHBIE
HedTaubie Ta3bl. HedTh u ee mpoucxoxaenue. CrocoObl mepepaboTku HeTu:
NEpPEeroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuit), nupoius. I[IpoaykTsi
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBINIJIEHHOCTH U B ObITy. KaMeHHBI
yroJib U MPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJbl H3y4YeHHUsI BELIECTB M HX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ 00pasliaMu IIacTMacc, KaydyykoB U pe3unbl, kojuiekiuu "Hed1s" u
"Vronp", MOAENMpPOBAHUE MOJIEKYJI YTJEBOJOPOJOB U TalIOr€HONPOU3BOIHBIX,
MIPOBEICHHE NMPAKTUYECKON paOdOThI: MOJyYEHHUE STUIIEHA U U3yUYEHHUE €0 CBOWCTB.

Pacuernslie 3anaun.

Bbluncienuss 0O ypaBHEHUI0 XUMHUYECKOM peakmuu (Macchl, 0o0beMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM NPOJAYKTAa PEAKUUU IO W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOJIYKTOB PEAKIIHH).

Tema 3. Kucnopoocooeprcaujue opzanuueckue cOeOuUHeHus

IIpeodenvuvie oonoamommuvie cnupmol. Memanon u dSmanon: cmpoeHue,
Qusuyeckue U XuUMUYECKUe COUCMBA (peakyuu ¢ aKMUuGHbIMU Memaiiamu,
2AN102eHOB000POOAMU,  20peHUe), npumMenenue. BoodopooHvle c8sa3U  MedHCOy
MoeKyaiamu cnupmoas. [lelicmeue MemaHona u 3manoia Ha OPeaHu3M 4ejlo8eKda.

MHocoamomuble cnupmol. ImuneHeIuKolb U 2IUYepun: cmpoenue, uzuieckue
U Xumuyeckue ceoucmea  (8zaumooleucmeue CO  WENOYHLIMU  MEemAaiiamu,
KaueCcmeeHHas peaxkyus Ha MHO20amoMHbvle cnupmbul). [leiicmeue Ha opeaHuzm
yenogexa. llpumenenue enuyepuna u SmuieHeIuKoA.

Denon: cmpoeHue MOAEKYIbl, uauuecKue U  XUMUYECKUE  CBOLUCMEA.
Toxcuunocmo ¢henona. llpumenenue gerona.

Anpaerunpl.  DopManplerui, aleTalbJerua: CTpOoeHue, (Qu3nyeckue u
XUMHUYECKHE CBOWCTBA (peaklUuu OKHUCIEHUS U BOCCTAHOBJICHHUS, Kaue€CTBEHHBIE
peakuyn), NOJIy4eHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE MpeAebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAsI U YKCYCHas
KHUCIIOTBI: CTpO€HHE, (pU3MUecKre U XMMHUYECKHEe CBOWCTBA (CBOICTBa, oOmiue s
KJ1acca KUCJIOT, peakuus sTepudukaiun), noaydyeHue u npumeHenue. CreapuHoBas u
OJICMHOBAas KHUCIIOTHI KaK MPEJCTAaBUTEIN BBICHIUX KapOOHOBBIX KUCIOT. Mblja Kak
COJIY BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE ACHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPONIHN3 CIOKHBIX
a¢upoB. Kupwl. ['mpponus xupo. [IpumeHnenue >xupoB. buonorumueckas poib

AKHUPOB.
VYrneBoasl: cocTaB, Kiaccu(puKalus yriaeBoaoB (MOHO-, M- U IOJUCAXapUbI).
I'moko3a - mpocTeillmii MoHOcaxapui: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,

(dbu3nyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcugom meau(Il),
OKHCIICHHE aMMHA4YHBIM PacTBOpPOM okcuza cepebdpa(l), BocctaHoBIEeHHE, OPOKCHHE
[UIFOKO3bI), HAaXOXJIEHHWE B TMPHUPOJE, MNpHUMEHEHHE, OWOoJoTHYecKas poJb.
®otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemwirono3a kKak IpupoaHble mojumepbl. CTpoeHHE Kpaxmana U
HeJTto03bl.  Pu3nMyeckue W XUMHUYECKHE CBOMCTBA Kpaxmana (TUAPOJIu3,
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KaueCTBEHHAS PEaKIUsl C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJIbl M3YYEHHsS BEIIECTB W UX MpPEeBpalllCHUN:
MpOBEJICHUE, HAOIIOJICHUE U ONUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAuE€CTBEHHbIC PEAKUHUU OJHOATOMHBIX CIUPTOB (OKHUCJICHHE STaHOJA
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuoMm Menu(ll)), ampaernyioB (OKHCIEHHE aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3amMojelcTBHE Kpaxmaiga C HOJOM),
IPOBEJICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacueTHbie 3a1auu.

Bbluncinenuss 0o ypaBHEHUIO XUMHUYECKOM peakmuu (Macchl, 00BbeMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUH IO W3BECTHBIM Macce,
00bEeMy, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Tema 4. Az3omcooepicauiue opeanuueckue cOeOUHeHus

AMHMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYecKue coequHeHus. Duznueckue u
XUMUYECKHE CBOWMCTBA aMMHOKHUCIOT (Ha mpuMepe TJulKMHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak TpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALlHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKCIIEpUMEHTAIBHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HX MPEBPALICHUN:
HaOJII0ZICHUE U ONMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEJIKOB IpH
HarpeBaHUM, [IBETHBIC PEAKIINK OEIIKOB.

Tema 5. BbICOKOMOJIEKYJISIPHBIE COCTUHEHUS

OCHOBHBIC TOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3ALMNH, CPEAHSS MOJEKYJspHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUU -
MOJIMMEPHU3AIUs U TTOJTMKOHICHCAIIHS.

OKCIEepUMEHTAIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB M WX IPEBpaIICHUIA:
O3HAKOMJICHHE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIaCTMACC,
Kay4yKOB.

Meswcnpeomemmnuwle céasu

Peanuzanust MeXIpeIMETHBIX CBSI3€H MTPU U3YUEHUU OpraHu4YecKo xumuu B 10
KJIAaCCE OCYIICCTBIISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHITUH, SIBISIOMIMXCS CUCTEMHBIMHU I OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAYUHbIC TMOHSTHS: SBJICHUE, HAy4HBIA (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiaccuUKalus, MEePUOJUYHOCTb, HAOIIOJCHUE,
H3MEpPEHUE, IKCTIEPUMEHT, MOJIETUPOBAHUE.

dusuka: MmaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YHEPTCTUUCCKUM
YpOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIECTBA, (hU3UUECKUE
BEJIMYUHBI U €TUHULIBI UX U3MEPECHUSI.

buonorus: kierka, opranmsMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKHU, YrIAEBOABI, >KUPBI,
(hepMeHTHI).

['eorpadusi: mMuHEpasibl, TOPHBIE TMOPOJIbI, TMOJIE3HBIE HCKOIMAaeMble, TOILIWBO,
pecypchl.
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3. [lnanupyemble pe3yabTaThbl OCBOECHHS Y4eOHOT0 nMpeaMeTa « XuMH .
JINYHOCTHBIE Pe3yJIbTATHI:

JIMYHOCTHBIE PE3yNbTaThl OCBOSHUS Y4YEOHOTO TpenMera «XUMHs» JOTHKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIHUXCS  PYKOBOJICTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEH TO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOT0 O0OIlecTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JIEATEIIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIBHOU IESITEIBHOCTH, B TOM YHCIIE B YACTH:

JIP 1. 2paxcoanckozo eocnumanus:

JIP 1.1 oco3Hanust 00y4yaroMMUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

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

JIP 1.3 TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JIAHUHU
Y4EOHBIX TPOEKTOB, PEIICHUH YYEOHBIX W MO3HABATEJBHBIX 3a/lay, BBITOJHEHUU
XUMHYECKUX SKCIIEPUMEHTOB;

JIP 1.4 criocoOHOCTM TOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3€ PA3TUYHBIX BUJOB YU4EOHOU e TEIbHOCTH;

JIP 2. nampuomuueckozo 60CnUMaHus:

JIP 2.1 UEHHOCTHOrO OTHOIIEHUS K HCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUH;

JIP 2.2 yBakeHUsI K MpOIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHMXKEHUSI HAYyKU €CTh PE3yjbTaT
JUIMTEIBHBIX ~ HAOMIOJACHUM,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSTHHOTO TPy/ia YYEHBIX U MPAKTUKOB;

JIP 2.3 uHTepeca W MO3HABATENIBHBIX MOTHMBOB B TOJYYEHHWH M MOCIECAYIOIIEM
aHanu3e MHQOpMAUMU O MEPEAOBBIX JOCTUKEHHSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

JIP 3. dyxo6no-Hpagcmeennozo 6ocnumanus:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

JIP 3.2 cmocoOHOCTM OIICHWBaTh CHUTyallud, CBA3aHHBIE C XUMHUYECKUMH
SABJICHUSMH, U TPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-
HPABCTBEHHBIE HOPMBIU [IEHHOCTH;

JIP 3.3 TOTOBHOCTH OILIEHUBATh CBOE MOBEJACHUE W IMOCTYIKH CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCHEACTBUNA ATUX
MOCTYTIKOB;

JIP 4 chopmuposanus Kynonyput 300poevsa:

JIP 4.1 noHuMaHMs IIEHHOCTEM 370pOBOTO U 0Oe30macHOro o00pas3a IKU3HH,
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 MPaBWI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;
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JIP 4.4 oco3HaHuUs MOCIEACTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOr0Jisl, HAPKOTUKOB, KYpPEHUS);

JIP 5. mpyooeozo eocnumanus:

JIP 5.1 KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKON
NEeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACATEIBHOCTH;
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
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

JIP 5.4 yBakeHUs K TPYAY, JHOJIAM TPYJa U pe3yJbTaTaM TPYI0BOM I€SITEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUAYAIbHOU TPACKTOPHH
oOpazoBanusi, Oyayieit mpodeccnn u peanu3anui COOCTBEHHBIX )KU3HCHHBIX IIAHOB
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 TJIOOANTBHOTO XapakTepa SKOJOTUYECKHX NpoOJieM, BIUSHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHON CPEJIbI;

JIP 6.3 oco3HaHus HEOOXOJAMMOCTH UCIOJIb30BAHUS JOCTUKEHUNW XUMHUH JUIS
pELIeHUs BOIPOCOB PALIMOHAIIBHOTO PUPOIOIIOJIb30BAHUS;

JIP 6.4 aKkTHUBHOrO HEOPUATUSA JICUCTBUW, MPUHOCAIINX BpEI OKPYXKaKOIIECH
NPUPOJHON Cpelle, YMEHUS NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

JIP 6.5 Hanuuus pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYJIbTYPHI,
OMbITA JESITEIIBHOCTU 3KOJIOTMYECKOW HANPaBICHHOCTH, YMEHUSI PyKOBOACTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOSTH UACOJIOTMU XeMO(poOuHu;

JIP7 yennocmu HaAy4yHo20 NO3ZHAHUA:

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

JIP7.2 mnoHumaHus crneuupuKkd XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(GbOpMHUpPOBAHUM PAIIMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM 1ETOCTHOTO
MPEACTABICHUS] 00 OKPYXAIoIeM MHUpPE KaK O €IWHCTBE NPHUPOJABl M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0JIeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

JIP7.3 yOexaéHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUM JUII COBPEMEHHOM
LIMBWIM3AIMKU: B €€ TYMaHUCTHUYECKOW HANPaBICHHOCTA U BaXHOW POJIU B CO3/1aHUU
HOBO# 0a3bl MaTepUAIBLHON KYJIbTYpPbI, PEIICHUH TT100aTbHbIX MPOOJIEM YCTOMUYHUBOIO
Pa3BUTHS YEJIOBEYECTBA — ChIPbEBOW, SHEPTETUUECKOM, MUILEBOW U IKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEIUIMHBI, 00ECIIEYEHUN YCIOBUI YCIEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaX 00 WieHa 00IIeCTBa;

JIP7.4 ecTecTBEHHO-HAy4YHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, HWCIOJb3YEeMbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOIh30BATh
MOJTyJaeMbl€ 3HAHUS IS aHAIM3a U OOBSICHEHMs SBJICHUN OKPYXKAIOIIETO MHUpA U
MIPOUCXOSINUX B HEM M3MEHEHUH, YMEHUS JIeJlaTh OOOCHOBaHHBIC 3aKIFOYCHHS Ha
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OCHOBE HAay4HBIX (JAKTOB M MMEIOIINXCS JAHHBIX C IEJIbI0 MOTYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

JIP7.5 cmocoOHOCTM C€aMOCTOSTENILHO WCIOJIB30BAaTh XWMHYECKHE 3HAHUSA UL
pelieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

JIP7.6 nHTEepeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JIESITEIbHOCTH;

JIP7.7 TOTOBHOCTH M CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 10 XUMHH B
COOTBETCTBHHM C )KM3HCHHBIMH MOTPEOHOCTSAMU;

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

MeTtanpeameTHble:

MertanpenMeTHbIe PE3yibTaThl OCBOCHMSI MPOrPAMMBI  CpPEAHEro OOIIero
00pa3oBaHUsl TOJHKHBI OTPAXKATh:

Osnadenue ynugeepcanbHblMu y4ueOHbIMU NOZHABAM ETIbHOIMU OCUICHEUAMU

1) dazoevie nocuueckue oericmeus:

CaMOCTOATENHEHO (OPMYIIUPOBATH U AKTYaJTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh LENU ACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU 1ESIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHWI MNPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISAITh XAPAKTEPHbIE NPU3HAKKA TOHITUHA M YCTAHABIMBATH HX B3aWMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOUIME TOHSATUS I OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHMI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJid KJIacCUPUKAIIMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3M  MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXKICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS] B PaCCMaTpPUBAEMBIX
SABJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHMS, UCIOIb3YEMbIE B XMMUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 2JIEMEHTa, XUMU4eckas GopMyIa, YypaBHEHHE XUMHUYECKON pPEeaKIuu —
MpU pPEIICHUH YYEOHBIX I[TO3HABATENIbHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIU.

2) 6azoeble uccinedosamenvckue Oeiicmeus:

BJIaJIETh OCHOBAaMHM METOJIOB HAy4YHOTO ITO3HAHUSI BEIIECTB M XUMHUYECKUX
peaKLnil;

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

BJIaJICTh HABBIKAMU CAMOCTOSATENIBHOTO IIJIAHUPOBAHHUS W  MPOBEJICHUS
VYCHHYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 32 XOJOM
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mpolecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBaThH
000O0IIEHUS] U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YNbTATOB HCCIIECIOBAHMUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHHUYECKOM  HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEeSTEIBHOCTU, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pEHICHUS MPaKTUYECKUX 3a/lady, NPUMEHEHHUIO pPa3MYHBbIX METO/IOB
MO3HAHUS;

3) paboma c ungpopmayueii:

OPUEHTUPOBAThCS B  PA3IMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
MOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJEP>KaHus, CIIPABOYHbBIE TTOCOOUSI, PECYPCHI
WuTepHera), aHamu3upoBaTh HMHQOPMAIMIO  Pa3IMYHBIX BHUIOB U (opm
MIPEICTABICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATH Pa3IUYHbIE METOJbI MPH TMOUCKE U
orOope wuHbOpMalMK, HEOOXOAMMOW JJii  BBIMOJHEHUS  Y4YeOHBIX  3a7au
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HKCIONb30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUWA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyUHBIN S3bIK B KAUECTBE CPENICTBA MPU pabOTe C XUMUYECKOU
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 OOCYKIAa€MOIl T€MbI B XOJl€ AHAJIOra W/WIU
JTUCKYCCUH, BBICKa3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEVIOKEHHON 3a1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yJbTaTOB IIO3HABATEIBHON JESITEIBHOCTH,
MIOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMHU IPH BBIIOJHEHUH
XUMHUYECKOTO S3KCIIEPUMEHTA, MPAaKTHUYECKON paboThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alii yueOHOro npoekTa U GopMyIupOoBaTh BBIBOBI 110
pe3ynbTaram INPOBEAEHHBIX HMCCIEIOBAHUN IMYTEM COTJIACOBAHUS NO3ULMUN B XOJ€
00CyXeHUsI 1 0OMEHa MHEHHUSIMHU.

Yuueepcanvnwvie pecynamuenuie yueonwie oeiicmeus:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOK IMO3HABATENIbHYIO
NEeSTENbHOCTh, ONpeaensas e€ Lenu M 3aJayd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpPEJIaraéMblil  alfOpUTM  JEHUCTBUUA  TIpH
BBINIOJIHEHUH YYEOHBIX M MCCIENOBAaTEIbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (pexTuBHBIN €cMOCOO WX pemeHuss ¢ y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA 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 SKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M
MIPUPOJHOM Cpelie;

[IP2 BiajgeHue CUCTEMOW XHMHWYECKHMX 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
CBSI3b (KOBaJICHTHAs, MOHHAs, METAJTNYecKasi, BOAOPOHAs), KpUCTAIIHYECKas
PELIETKA, TUTIBI XUMHUYECKUX PEAKIIUH, pACTBOP, JNEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAST JUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM PEaKIud, XUMHUYECKOE PABHOBECHE), TCOPUM M 3aKOHBI (TEOPHS
AJIEKTPOJIUTUYECKON JHCCOUManuu, nepuoanyeckuii 3akoH J[.M. Menneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHECHUS Y MPEBPAIICHUS SHEPTUH
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJOTHUYECKHUE CBEJICHHSI O CBOMCTBAX,
cocTaBe, IIOJYyYeHHMHM HW  O€30IacHOM  HCIOJb30BAaHUM  BaKHEHITUX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEILHOCTH YEIOBEKA;

[1P3 cdhopMHUpOBaHHOCT, YMEHHUU BBISBISATH XapaKTEpHbIE MNPU3HAKU
MOHATHM, YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE
MIOHSTHUS MPHU OMUCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHUN;

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

ITP5 cdhopmMupoBaHHOCTH YMEHUH OIpEAesaTh BaJCHTHOCTh U CTEINEHb
OKHCIICHHSI XUMUYECKHX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUL
XUMHUYECKON CBSI3W (KOBAJICHTHAsl, MOHHAs, METa/NIMYecKasi, BOJOPOJIHAsA) B
COCIUHEHUAX, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA
(aTOMHas1, MOJIEKYJIIpHasl, MOHHAs, METAILINYECKAsA), 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,
KHUCIIOTBI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

[1P7 chopmMupoBaHHOCTb YMEHUN pPaCKpbIBaTh CMBICI MEPUOIUYECKOTO
3akoHa JI.M1. MeHneneeBa W JAEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONUIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

[1P8 chopMupoBaHHOCTH YMEHHI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKMX 3JieMeHTOB 1-4 mnepuonoB I[lepumonuyeckoit cucTeMbl
XUMHYecKux djeMmeHtoB J[.M. MenjaeneeBa, WCIONB3ys NOHATHSA «s-, P-, -
AJIEKTPOHHBIE OPOUTATNY,

«IHEPreTUYECKHE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
XUMHAYECKUX DJJEMEHTOB M HX COENMHEHHW II0 IMepuojaM M TIpyIIam
[leprognyeckor cucTeMbl XUMUYECKHX demMeHToB JI.11. Menneneesa;

[TP9 chopmupoBaHHOCTH YMEHUN XapakTepu3oBaTh (OMMCHIBATH) OOIIKE
XUMHUYECKME CBOWCTBA HEOPraHWYECKHMX BEIIECTB PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYIIECTBOBAHNE T'€HETUYECKOW CBA3U MEXKAY HEOPTaHHMYECCKUMH
BEILIECTBAMHUC IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHAYECKUX PEAKLINN;

[IP10 chopMUPOBAHHOCTH yMEHMSI KIACCU(UUIUPOBATH XUMHUYECKHUE
peakuuu Mo pa3InyHbBIM IpU3HAKaM (YUCILy M COCTaBY PEarupyroLINX BEIIECTB,
TEII0BOMY 3(P(EKTy peaklHnH, U3MEHEHUIO CTENEHEW OKUCIEHUS 3JIEMEHTOB,
00OpaTUMOCTH pEaKIMH, YYaCTHIO KaTaIhu3aTopa);

[IP11 chopMuUpOBAHHOCTh YMEHHUW COCTaBISATh YPaBHEHHUS pEaKIUil
Pa3JIMYHBIX TUIIOB, IIOJIHBIE M COKpAIIEHHBIC YpPaBHEHUS pPEaKUUW HOHHOTO
oOMeHa, yUUTbIBasi YCIOBHS, IPU KOTOPHIX 3TH PEaKLUU UAYT A0 KOHIIA;

[1P12 chopmMHpoBaHHOCTH YMEHUI MPOBOJUTH PEAKLIMHU, TOATBEPKIAOIINE
KAUYECTBEHHBII COCTAB PAa3JINYHBIX HEOPraHWUYECKHUX BEIIECTB, PACIO3HABAThH
ONBITHBIM  MYTEM  HWOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

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

[1P14 cdhopMupoOBaHHOCTE YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakuuud OT pa3iuyHbIX (AKTOpPOB; XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3JEHUCTBHS (IPUHLIMI
Jle lllaTenwe);

[IP15 cdopMHUpPOBAaHHOCT,  YMEHHMH XapakTEpPU30BaTh  XHUMHYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBIIUICHHOTIO IMOJIYYEHUSI CEPHOU KHUCIOTHI,
aMMHaKa, a Takxke CPOPMHUPOBAHHOCThH MPEACTABICHUN 00 OOIMX HAayYHBIX
NPUHLIMIAX U SKOJIOIMUYECKUX MpobdiieMax XUMUYECKOTO TPOU3BO/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 BEILECTBA, Macce WJIM OOBEMY OIHOIO W3
YYaCTBYIOIIMX B pEaKlMU BEUIECTB, TEIUIOBOrO 3((eKTa peakluud Ha OCHOBE
3aKOHOB COXPAaHEHUS MacChl BEILIECTB, IPEBPALLECHUS U COXPAaHEHUSIDHEPT 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 (pa3ioKeHrue MEepPOKCHAa BOJIOPOJA B MPHUCYTCTBHH
Karanu3aTopa, OIpeAeIeHHEe CpeAbl pPACTBOPOB BELIECTB C  MOMOUIBIO
YHUBEPCATHHOTO HWHAMKATOPA, BIUSHUE Pa3IWYHBIX (PAKTOpOB HaA 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
COOTBETCTBUHM C TIpaBUJIaMH TEXHUKH OE€30MaCHOCTH TMpU OOpalleHUuH C
BEIIECTBAMU U J1aOOpPaTOPHBIM OO0OPY/IOBAaHUEM, IMPEACTABIATh PE3YIbTAThI
XUMHYECKOTO DKCIIEpUMEHTa B (hOopMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YyJbTATOB;

[IP19  chopMupoBaHHOCTP  YMEHMI  KPUTUYECKH  aHAJIM3UPOBATH
XUMUYECKYI0 WH(pOpMAIMio, MOIydyaeMyl0 W3 pPa3HBIX HMCTOYHHKOB (CpeICTBa
MaccoBO KOMMyHUKaluu, UHTEpHET U APYyTUX);

[TP20 cdopmMupoBaHHOCTH YMEHHW COONIIOATH MpaBUiIa IKOJIOTUIECKU
1€JeCO00pa3HOro MoBeACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUSI 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 aiist 3anucu XUMHYECKUX

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
Opupoabl, B (OPMHUPOBAHUM MBIIUICHUS W  KYyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM [JIsi PEIICHHUsS] TPAKTHYECKUX
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3aJa4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHOU CPEJE;

[1P24 BnaneHue cuCTEeMOW XHMMHMUYECKMX 3HAaHMUM, KOTOpas BKIIOYAET:
OCHOBOIOJIArallue MOHATUSA (XUMUYECKUI 3JIEMEHT, aToM, JJIEKTPOHHas
000J0YKa  aToMa, MOJIEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIHLHOCTD,
XUMHUYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U COKpalEHHast),
MOJIb, MOJSpPHAasT ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOOHBIM  CKEJIET,
(yHKIIMOHaIBHAS TPYIINA, paAuKall, U30MEpHsl, U30MEPbl, TOMOJIOTUYECKHUH PAL,
IrOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOJX M a30TCOJAEpXKAIUUE COCAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHS );
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 TPHU ONHMCAHUM COCTaBa, CTPOCHUS M MPEBPAILICHUA 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 JUJISl MILTIOCTPALlMU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

[1P27 chopMHUpOBAaHHOCT, 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, TIHUIEpHH, (eHomn, Gopmanbaeru, aneraibAeru,
MypaBbUHAsl KHUCJIOTa, YKCYCHAsl KHCIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBas
KHCJI0Ta, TJIF0K03a, PpyKTO3a, KpaxMal, IEeJUIi0JI03a, TIUIHH);

[1P28 chopmMUpOBaHHOCTH YMEHHMS OMPEAEIATh BUIbI XUMUYECKON CBSI3H B
OpPraHUYEeCKUXCOEIMHEHUSIX (OJIMHAPHBIEC U KPATHEHIE);

[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 YMEHUN XapaKTEpPU30BaTh COCTAB, CTPOCHHE,
bu3MYeCKue W XMMHYECKHE CBONCTBAa THUITMYHBIX TPEICTABUTENCH Pa3IMIHBIX
KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, ATaH, ATWICH, MPOIUJICH, 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  chopMUpOBAaHHOCTH  YMEHHS  XapaKTEpPU30BaTb  HMCTOUYHHUKHU
YTIEBOAOPOAHOTO ChIpbA (HE(PTh, TPHUPOAHBIA Ta3, YroJib), CIOCOOBI WX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

[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 cdhopMHpPOBAaHHOCT, YMEHHWH BIAAETh CHCTEMOW 3HAHWN 00
OCHOBHBIX METOJaX HAy4YHOrO0 I[IO3HAHUS, HCIIOJb3YEeMbIX B XHUMHHU TIPH
W3YYCHUW BEIIECTB W XUMUYCCKUX SIBICHUH (HAONIONCHHWE, W3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIC XUMUUECKUE 3HAHUS
JUISL TIPUHATHST PEUICHUN B KOHKPETHBIX YKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C
BEIIIECTBAMH M UX IPHUMCHEHHUEM;

[1P34 cdopmupoBaHHOCTh yMEHHI COOJO/IaTh TMpaBWIa TOJb30BaHUS
XUMHUYECKON TMOCYI0i M JTabOpaTOpHBIM OOOpPYJOBaHHMEM, a TaKXe IMpaBuiIa
oOpallleHHus C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITTOJTHCHHUIO
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, JCHATypalnus OCJIKOB TIpW HArpeBaHWW, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUU C MPABUIAMU TEXHUKUA OE30MACHOCTH MpHU
oOpalieH’ C BelleCTBaMU M JIa0OpaTOPHBIM OOOPYIOBAHUEM, IMPEICTABIATH
pe3yNbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu YypaBHEHUU
COOTBETCTBYIOIIUX peaKuii W (GOPMYIUPOBATh BHIBOABI HA OCHOBE 3THUX
PE3yIIbTATOB;

[IP36  cpopMuUpOBaHHOCTHL  YMEHHUWA  KPUTHYECKH  aAHAIU3UPOBATh
XUMHUYECKYI0 MH(POPMAIINIO, TOJy4YaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEICTBa
MaccoBoil uHpopManuu, UHTEpHET U APYTUX);

[TP37 chopMHUpOBaHHOCT YMEHHMI COOJIOJIaTh MpaBWIa HKOJOTUYECKHU
11e71eco00pa3HOTo MOBEACHUS B OBITY W TPYJIOBOM JEATEIIBHOCTH B IEJAX
COXpaHEHUs! CBOETO 370POBbA M OKPY’KalolIed MPUPOJHOU Cpeibl, 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 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBSI:
yMEHUE NPUMEHSATh 3HAHMS OO0 OCHOBHBIX JIOCTYNHBIX METOJaxX MO3HaHUs
BEIIECTB U XUMUYECKUX SABJICHU;

[TP39 nyist cnenbix U cabOBUASIIMX O0YUYaIOIIUXCS: YMEHHUE UCII0JIb30BaTh
penbedHO TOUEUHYIO cucTeMy oO0o3HaueHuit JI. bpaitis nis 3anucu XuMU4YecKux

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 HeOpraHu4YecKass XMMHst 14 4 6 2 2 |JIP1.1-1.4,JIP2.1—-
Conep:xanue: Teopernyeckne 0CHOBBI XHMHH 23 JIP3.1-3.3.JIP
XuMHUYeCKHH 3JIeMeHT. ATOM. SIipo aroma, M30TONbL. DJIEKTPOHHAs 000J0YKAa. DHEPreTMUECKUe YPOBHH, HOAYPOBHH. i ’
AtomHble opbutany, S-, p-, d- snementbl. OCOOEHHOCTH pACIPE/ICNICHUs HIEKTPOHOB [0 OPOUTAISIM B aTOMax SJIEMEHTOB 41— 44, JIP 5.1 - 551
MEPBBIXYETHIPEX MEPHOIOB. DIEKTPOHHASI KOH(PUTYPALIUS AaTOMOB. HP 61 _ 6 5 J‘[P 7 1 _
Ilepuonnuecknii 3akoH u Ilepronmdeckass cucremMa xummdeckux osiemeHToB J[.M. MenneneeBa. CBsi3b IEPHOJHIECKOTO ’
3akoHa U [lepuoanyeckoil cucteMsl XuMuyeckux 3iemMenToB .M. MeHzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOSHUSI aTOMOB. 7.8
3aKOHOMepHOCTI/I W3MCHCHUS CBOWCTB XHMHYECKUX JJIEMCHTOB W O6paSy€MBIX HUMHU IIPOCTBIX U CJIOKHBIX BEIIECTB II0 HP1_22

rpymnmnaM 1 nepuojaM. 3HaueHue NepruoAn4ecKOro 3aKOHa B Pa3BUTUH HAYKH.

CrpoeHue BelecTBa. XMMUUECKask CBA3b. Buibl XUMUYECKOH CBA3M (KOBAJICHTHAsI HETIOIAPHAS U IOJISIpHAst, MOHHAs,
MeTandeckas). MexaHu3Mbl 00pa30BaHUsl KOBAIICHTHOH XUMHYECKOW CBsA3U (OOMEHHBIN U JIOHOPHO-aKIICHTOPHBIIA).
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.

TlonsTHE O IUCTIEPCHBIX CUCTeMaX. VICTHHHBIE M KOJUIOMTHBIE paCTBOPBI. MaccoBasi0JIs BELIECTBA B PACTBOPE.
Knaccudukamnmss HeopraHuueckux coequHeHni. HoOMEHKIaTypa HEOPraHMYEeCKHMX BEIIECTB. [ eHeTHYecKas CBSI3b
HEOPraHUYECKUX BELIECTB, IPUHAUICKAIINX 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 peakIny, e€ 3aBHCHMOCTb OT Pa3IMYHEIX (akTopoB. OOpaTHMble peaknny. XuMHIeckoe paBHoBecre. DakTophl,
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 oOMeHa. [uoponus
HeopeaHuvecKux U OpeaHU4ecKux eeuecms.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peaKUUK. [loHsamue 06 31ekmpoause pachiagos u pacmeopos coieil. [Ilpumenenue
2NEeKMpPOU3A.

Heoprannyeckast xumust

Hemerannel. Ilonoxxkenne nemeramnoB B Ilepumoauueckoit cucreme xumuueckux osnementoB JI.M. MenneneeBa u
OCOOEHHOCTH CTpOeHHsI aToMOB. du3Hyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETaUIoB (Ha NpUMepe KUCIopona,
cepsl, pocdopa u yriaepona).

XUMHYEeCKHE CBOWCTBA BaXKHEHIIMX 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. OOmme ¢usuyeckue cpoiictBa MeTaaoB. 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 MTOJY4YCHUSIBAKHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB M MaTEpUAJIOB: BaKHEHIINE CTPOUTENbHbIE MaTepHalibl, KOHCTPYKI[MOHHBIE MaTepUallbl, KPacKu,
CTEKJIO, KepaMHKa, MaTepUabl AJIs dIeKTPOHHKH, HAHOMATEPHAJIbl, OPraHUIECKUE 1 MUHEPAJIbHBIC YI00pCHHS.

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

2. | OcHOBHBIC MOHATHS U 3aKOHBI XUMHUU. [leproanyeckuii 3aKoH 1
Ilepuonnueckas cucrema XUMU4eCKuXx 31eMeHToB 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 peaxiuu.

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,JIP5.1-55,
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 XUMHUHU U TEOPHUSA CTPOCHUSA
OpPraHn4e€CKux coeTHHEHHU.

Conepxanue: I[Ipeamer opraHudyeckod XuUMHMHU: €€ BO3HHKHOBEHHE, pa3BUTHE U 3HAUCHUEB MOJIYYE€HUU HOBBIX
BEIIECTB M MarepuajioB. Teopus cTpoeHHs oOpraHudyeckux coeauHeHuit A.M. ByrnepoBa, €€ OCHOBHBIC MOJOXXEHHUS.
CtpykTypHBIE (OPMYIIBI OpraHHYecKuX BemecTB. ['oMorornus, n3omepust. XUMUUIecKas CBSI3b B OPTaHHUECKUX COCANHEHUSIX
— OJIMHApHEIC M KpaTHbIE CBs3U. [IpencraBieHne o KiIaccu(puKanuy opraHMIecknux BemecTB. HoMeHKIaTypa opraHndecKux
coeMHEHHH (CUCTEeMaTHYecKas) M TPUBHAIBHbIC HA3BAaHUS BAXKHEUIIINX MPEICTaBUTENeH KIaCCOB OPTaHNYECKHX BEIECTB.

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

2.2. Yr/1eBO10POJbI M MX NPUPOIHBbIE HCTOYHUKH.

Conep:xanne: ANKaHBI: COCTAaB U CTPOCHHE, TOMONOTHYECKNH psil. MeTaH M 3TaH — NPOCTEiINNe NPeaCTaBUTEIN AJIKAHOB!

JP1.1-14,JIP 2.1 -
23,JIP3.1-3.3,JIP
41-4.4,JIP5.1-55,
JIP6.1-6.5,JIP 7.1 -
7.8

1P 23-37
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(m3nUeckue ¥ XUMIYECKHE CBOMCTBA (PeaKIMy 3aMeIIeHNs U TOPEHHUs ), HaXOXKICHHE B IPUPOJIE, IIOIydeHHE U IPUMCHEHHE.
AIIKeHBI: COCTaB M CTPOCHHE, TOMOIOTHYECKHMI psAA. OTHICH M IPONMICH — HPOCTCHINNe MPEICTABUTENH AaJKEHOB:
¢m3nUeckue W XMMHYECKHE CBOMCTBA (PeaKIMU THIAPUPOBAHUS, TaJOTCHHUPOBAHMS, THAPATAL[UH, OKUCIEHHS H
MOJIMMEPH3ALIIHN ), OJIy4eHUE U IPHUMEHCHHE.

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

AIIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH DPsf. ALETHIEH — IPOCTEHIINH IMpeJCcTaBUTENb aIKHHOB:
COCTaB, CTpOEHUE, (PM3HIECKIE N XUMHYECKHE CBOMCTBA (PEaKMN 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, usuyecKue u Xumuyeckue c6oucmea (peakyuu 2ai02eHuposanis u
HUMpoBanus), nonyyenue u npumerenue. TOKCUYHOCTH apeHOB. I eHeTHUECKas CBA3b MEXILY YIIICBOAOPOAAMH,
MIPUHAUISKAIMIME K pa3IHIHBIM KJIACCaM.

IIpuponHbie HCTOYHUKHU YrieBogopoaoB. [IpupoaHblil ra3 1 momnyTHbie He(TsiHbIe ra3bl. HeTh U €€ nponcxoxkaeHue.
Cnoco0bI mepepaboTKH HeTH: eperoHka, KpeKUHT (TepMUISCKUH, KaTaIUTHYeCKHi ), mupoiu3. [IpoaykTsl nepepaboTku
HeTH, HXIPUMEHEHHE B IIPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yroib H IPOIYKTHI €ro NepepaboTKH.

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 opraHueckue coeTHHeHus!

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 XHMUIECKHe 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 BOCCIMAHOBNIEHUS), NoIyyenue 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 COJU BBICIIHX
KapOOHOBBIX KHCIIOT, X MOIOIIee AeiCTBUE.

Crnoxuble d(UpPHl Kak MPOM3BOJHBIC KapOOHOBBIX KHCIOT. ['mapomm3 cioxsbeIX d¢upoB. JKupel. ['maponus >kHpoB.
IIpumenenue xupoB. bronorudeckas poib )KHPOB.

VrieBojpl: cocTaB, KlacCH(UKANUS YriaeBoJoB (MOHO-, AW- M IOJMCaxapuibl). I'roko3a — mpocTeimmidi MoHOCaXapu:
OCOOCHHOCTH CTPOCHHUsI MOJIEKYNBI, (hM3MYeCKHe M XMMHYECKHe CBocTBa (B3ammoneiictBue ¢ ruapokcumoM wmemu(ll),
OKHCJICHHE aMMHAaYHbIM pacTBOpoM okcuna cepedpa(l), BoccTaHOBIIEHNE, OPOKEHUE TIIIOKO3bI), HAXOXKJICHUE B IPHPOE,
NpUMeHeHne, bnoornyeckas poib. PorocuHTe3. PpykTO3a KaK H30MEP IIIFOKO3BIL.
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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:kanue: _Awunvl. Memunamun u GHUIUH: COCMAS, CMpOeHuUe, Qu3uyecKue U XUMuyecKue ceolicmea (copeHue,
83aumooelicmeue ¢ 6000l U KUCTOMAMU).

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

Benkn Kak NpUPOJHBIC BBHICOKOMONCKYJISPHbIC COCAMHEHMs. IlepBuuHAs, BTOpHYHAs M TPETHYHAS CTPYKTypa OEJIKOB.
XMMHIYecKHe CBOMCTBA OENKOB: THAPOIIH3, IEHATypalus, Ka4eCTBCHHbIEC peaKuy Ha OelKu.

OCHOBHBIC TMOHATHS XUMHH BBICOKOMOJICKYJIIPHBIX COCIMHCHHH: MOHOMEp, MOJIMMEp, CTPYKTypPHOE 3BEHO, CTCHEHb
TOJMMEPH3aliy, CPemHsIss MOoJeKylsipHas macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJSIPDHBIX COCAMHEHHH —
MOJIMMEPH3ALIHS U TTOJIMKOHICHCALINS.

Inacmmaccer (nonusmuien, NOIUNPONULEH, NOTUSUHUIXIOPUO, noaucmupon). Hamypanshbiil u cunmemuyecKkue KayyyKu
(bymaouernosblil, X10pONPeHOBblIl U U3ONPEHO8bILL). Borokna: Hamypanbhele (XI10NO0K, wepcmy, WENK), UCKYCCMEeHHbLe
(ayemammoe B0I0KHO, BUCKO3a), CuHMemuiecKue (KanpoH u 1a6cax).

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 paboTa.
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5. YCJOBUS PEAJIN3ALIAU ATAITUPOBAHHOM PABOYEN TPOT'PAMMBI

5.1. B xomremke MperycMOTPEHO MaTepHaTbHO-TEXHUYECKOe O0OpYyIOBaHUE OOIIEro
nosib3oBanus (st oOyuatonuxes ¢ HOJ[A)

— KnaBuarypa ¢ 60IabIIIME KHOITKAMH

— MHudopmanmoHHbIe CEHCOPHBIE KHOCKHU

— Pomnep koMnbroTepHbINA
5.2. AOIl CIIO npemycMOoTpeHO coOMOACHUE TPeOOBaHUM K JOCTYITHOCTH 3JaHHH |
COOPYKEHHH KoJule/a U 0€30MacHOro B HUX HAaXO0XICHHUS, B TOM YHCIIE:
— ObecrieueHne JOCTYIHOCTH MpPUJIETaloOIIed TEPPUTOPUM, BXOJIHBIX TMyTeH, MyTei
nepeMeIeHIsI BHYTPH 3aHuUs 7151 00yJaroLInXCs;
—  Hanwnuwme cnennanbHBIX MECT B ayAUTOPUSX Uil O0YHAIOIIUXCS C OrPaHHYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 1 MHBAJINJIOB;
—  Hanwmume 000py10BaHHBIX CAHUTAPHO-THTUEHUYECKUX TIOMETEHHH [Tl 00Y9aroIuXcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 310POBBSI 1 HHBAINIOB;
— Hanuuue cuctembl cUrHaNMM3aIlMi U OMOBELIEHUS U OOyYaIolUXCsl C OTpaHMYEeHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI 1 HHBAJIU/IOB.

TpebGoBanusi K AOCTYIMHOCTH 3/1aHUM, COOPYXKEHHI W 0€30MacHOr0 B HUX HAXOXKICHHUS
pealn30BaHbl B KOJUIEIKE CIEAYIOLUUM 00pa3oM:
- YCTaHOBJIECHBI CIIENMANBHBIE KHOMKM BBI30BAa IEPCOHANA, IMOCPEACTBOM KOTOPBIX JIHIA C
HApyIICHHEM OIOPHO-JBUTATEIFHOTO amnmapara MOTYT TIpM  HEOOXOOUMOCTH, JHOO B
OKCTPEHHBIX CITydasX BBI3BATH MEPCOHAI JJISI TIOMOIIIH.
- B caHWTapHO-TUTMEHWYECKHWX TOMEIICHHAX, IpeIHA3HAUYECHHBIX [UIS  WHBAINIOB,
NEPEeBUTAIONINXCA C TOMOUIIBIO  KPECEN-KOJSICOK, BCIOMOTaTelIbHBIX CPEACTB WU
npUcnoco0IeHNH, yCTaHOBIIEHb! IOPYYHH, IITAHTH, JAEPKATEIH Ui KOCThUIEH.
- YcTaHOBNEHBI TaKTUIbHBIC HAMPABISIONIUE U YKa3aTeld, BHYTPEHHUE U YIMYHBIE MAHIYChl B
KOpHUOpax, MOMEUICHUX U Ha BXOJaX.
- YcTaHOBIIEHA MTOKapHO-OXpaHHAS CUTHAIN3ALIHS.
- Jlna nepenBwxkenus oOywatronmxcs ¢ HOJIA wucnonb3yroTcsi MoaAbEMHBIE YCTPOHCTBA H
0o0opyI0oBaHUE: JIECTHUYHBIM TyCeHWYHBIM mombeMHUK VimecRoby TO09, kpecno-komsicka,
komsicka-Tpancdopmep CaterWil GTS3.
5.3. TpeGoBanusi K MATePHAJBbHO-TEXHHYECCKOMY O0CCIEYCHHI0O AJANTHPOBAHHOM
o0pa3zoBarebHOM nNporpammsbl o0y4yaromuxcsa ¢ HOJA
Opranunsanusa padodero mecra:

* pabouee/yueOHOE MECTO OOYYAIOIIEroCs CO3/1aeTCS WHIUBUAYAIbHO C YYETOM €ro OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH, a TAK)KE COMYTCTBYIOLINX HEMPOCEHCOPHBIX HapyLIeHUN
* YBEJIMYCHUE pa3MepOB paboUeil 30HBI HA OHO MECTO, C YIETOM IMOIbE3/1a U pa3BOpOTa Kpecia-
KOJISICKA
* YBEJIMYCHUE IUPUHBI IPOX0/1a MEKIY PSIaMH CTOJIOB
* IIpH OpPTaHU3aIMH y4eOHOTO MECTa YYHTHIBAIOTCS BO3MOXKHOCTH W OCOOCHHOCTH MOTOPHKH,
BOCTIPHUSATHSA, BHUMaHUS, TaMATH 00y4aroerocs
* JUIS MHBAJIUJ0B-KOJSICOYHUKOB NPEAyCMaTpPUBAIOTCA MecTa B MEPBOM DAy, Omrpkailiiue ot
BXOJIa B IOMEIIIEHUE.
* ycTaHOBKa (IepeMeleHue) yueOHoM JOCKH B 30HE TOCTYITHOCTH MHBAJIM/IA HA KOJISICKE
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* ayAUTOpUS JOJDKHA OBITH 000pYJOBaHA CTOJIAMHU, PETYIUPYEMBIMU 110 POCTY OOyUarOIIMXCs, a
TaKXKe CHEHHATM3HUPOBAHHBIMU  KPECIAMU-CTOJIAMH €  HMHIUBUAYAJbHBIMH  CpEICTBAMH
(uKcanyu, NpeANnMCaHHbBIMUA B MEIUIIUHCKIX PEKOMEHIAIHSIX
* OCHAIICHUE AyIUTOPHH MEPCOHATIBHBIMH KOMIBIOTEPAMH, TEXHHUECKUMH MTPUCIOCOOICHUIMU
(crieranpHasi KJIABUATYypa, pasiIUYHbIe KOHTAKTOPBI, 3aMEHSIOMIME MBbIlIb, HKOMCTUKH,
TpeKOOJIbl, FOJOBHAsI KOMIIbIOTEPHAs MBbIIlIb, BEBIHOCHBIE KHOIIKM pa3HbIX LIBETOB U JAMAMETPOB,
CEHCOPHBIE IUIAHIIETHI U T.1.)
* IEpCOHAIbHBIM KOMIIBIOTEP JOJDKEH OBbITh OCHAILEH BUPTYalbHOH SKpPaHHOW KJIaBUATYpOil,
KOMMYHHMKAIIMOHHBIMH KaHaJIaMH, IPOTPaMMHBIMU POTYKTaMHU
* JUIS KpEIUICHHs TEeTPaZel M KHUT Ha CTOJIE 00YYaroLIerocs MOKHO Pa3MECTUTh CIICIHalIbHbIC
MarHuThl 1 KHOIIKM, HAKJIOHHBIE JIOCKH JUIS TUChMa

TexHuuyeckue H NPOrpaMMHbIe CPeACTBAa 001Ero U CreNnaJbLHOro0 HA3HAYEeHU S
* B Ka4eCTBE MPOCTHIX TEXHUYECKUX CPEICTB, CIYXKAIIUX JUIsi OOJIETYEHHs Ipolecca MUChMa,
MOYKHO HCIOJb30BaTh YBEJIUYEHHBbIE B pa3Mepax pPYy4YKHd U CIELUAIbHBIE HAKIaIKU K HUM,
HO3BOJISIOIINE yIepXKHUBAaTh PYUYKY M MaHUILYJIMPOBaTh €0 C MHUHUMAJIbHBIMU YCHJIMSIMH, a
TaKXe YTSKEJICHHbIMU (C JIOMOJHUTENIBHBIM TPY30M) pyYKaMH, CHMKAIOIIMMHU IPOSBICHUS
TpeMopa IpH MUCbMe
* CrenuanbHas KJIaBUATypa: KJIaBHATypa ¢ OOJBIIMMHU KHONKAMH M Pa3JeNSIONIeH KIaBHIIN
HAKJIAJKOM W/WIKM CHeNHMaIM3HpOBAHHAs KJIaBHAaTypa C MHHUMAIbHBIM YCHIIMEM IS
NO3UIIMOHUPOBAHUS M BBO/IA M/MIIM CEHCOpPHAsI KJIaBUATypa
* BUpPTYaJIbHAS KpaHHAasl KJIaBUaTypa
* FOJIOBHAs! KOMITBIOTEPHAs MbIIIb
* HO’KHAsi KOMITBIOTEPHAs MbIIIb
* BBIHOCHBIE KOMITBIOTEPHBIE KHOIIKH
* KOMIIBIOTEPHBIN JHPKOWCTHK MM KOMIIBIOTEPHBIN poJLiep
* CCHCOPHBIH IUIAHIIET
* KOMIIBIOTEpHAs MBIIIb C MPUKYChIBATEIEM
al-Tpekep
5.4. TpeGoBanuss K  YyuyeOHO-MeTOAMYECKOMY  oO0ecleYeHHI0  aJaNTHPOBAHHOM
o0pa3oBaTe/ibHOI MporpamMmel AJs odyqarommuxcsa ¢ HOJA
Yuebnuvie u unghopmayuonnvie pecypcoi
* y4eOHHUKH B 3JIEKTPOHHOM U I€YaTHOM BapHaHTe
* yueOHble MOCOOMs, MaTepuanbl JUIsl CaMOCTOATENbHOM padoThl B meyaTHOM (opme Wi B
(dopMe NMEKTPOHHOTO JOKYMEHTA * IPOrpaMMbl BUPTYaIbHBIX J1a00OPaTOPHBIX paboT
* CHCTEMa TIOJJICPKKH y4eOHOTO Tpoliecca 00pa3oBaTeNIbHOW OpraHu3aluH, (DYHKIIHOHUPYOIIast
Ha MporpamMMHoi 00pa3oBaTenbHON muaTdopme
* JJIGKTPOHHBIE 00pa30BaTEILHBIE PECYPCHI
* MyJBTUMEIUITHBIE PECYPCHI
* CepBHC BUACOKOH(PEpeHIINI
* IPOrpaMMHOE 0OecrieueHue sk TEKCTOBOM, TOJIOCOBOM 1 BUAEOCBSI3U
* IEPUOANYECKHE U3JaHNS B DJIEKTPOHHOM M I1€YaTHOM BapHUaHTe
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