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1. HOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamMmma ydeOHOTro mpeaMera XUMHs peaHa3HaueHa JJIs U3ydeHUs] (PU3UKU
IPY pealn3aluy CpeaHero o0mero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI OATOTOBKH
crienuanucToB cpennero 38eHa 21.02.02 bypenne HeQTSHBIX U Ta30BbIX CKBAXKHUH.

VYuebublil npeamMer XuMuUsl MPHHAIICKUAT NpeaMeTHol obOnactu EcrecTBeHHO-HAay4UHBIE
npeamersl, ®PI'OC cpennero oduiero oOpazoBaHMs, M HM3y4aeTCs B COCTaBe 00s3aTeIbHbBIX
y4eOHBIX IPEAMETOB 00111e00pa30BaTEIHLHOTO IIUKIIA.

Pabouas mporpamma yueOHOTO TIpeamera Xumus (0a30BbI ypOBEHb) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynbraram ocBoerus ®I'OC COO, a taxxe QenepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUSL.

Pabouas mporpamMMa mo XumMHH pa3paboTaHa Ha OCHOBE TPeOOBaHUI K pe3yJbTaTaMm
OCBOCHHSI OCHOBHOM 00pa3oBaTebHOM mporpammel, npeactaBieHHbx B PT'OC COO, ¢ yuerom
Konneniun npenoaaBanusi yueOnoro npeamera "Xumus" B 00pa3oBaTeNbHBIX OpPraHU3AIMIX
Poccuiickoii denepannu, peanu3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX
MOJIOKEHUH (efiepanbHON paboueii mporpaMMbl BOCITUTAHHUS.

OcHOBY MOAXOJOB K pa3paboTKe NpOrpaMMbl MO XMMHUH, K OIPEAEICHUIO0 0O0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTHS 00YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
"Xumus" Ha 0a30BOM YpOBHE COCTaBWJIM KoHLeNTyanbHble mnonoxenus PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJeH, CoAepKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
HOJrOTOBKH BBIITYyCKHUKOB.

B cooTBeTcTBHY C JaHHBIMU MTOJIOKEHUSIMU ITPOTrpaMMa 1o XUuMuu (0a30BbIi ypOBEHb):

— yCTaHaBIWBaeT 00s3aTenbHOE (MHBAPUAHTHOE) MPEAMETHOE COACpKaHUE, OMpenemseT
KOJINYECTBEHHbIE U KAUECTBEHHbBIC €r0 XapaKTEPUCTUKU Ha KaXKJOM 3Tale H3y4deHUs
npeaMera,  NpeaycMaTpUBaeT  NPUHLUIBL  CTPYKTYPUPOBAHMUSI  COAEPKAHUS U
pacripesiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieliaM U TeMaM Kypca;

— JlaeT NIpPUMEpPHOE pacmpesesieHue Y4YeOHbIX 4YacoB [0 TEMaTUYeCKHM pasjiesam,
PEKOMEHAYyEeT NPUMEPHYIO IOCIEAO0BATEIbHOCTh H3YUEHHUS OTIEIbHBIX TEM Kypca C
YU4ETOM MEXKIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3el, JIOTMKHW y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH;

— JaeT METOAMYECKYI0 MHTEpPHpEeTaluio 1eJeil u3ydyeHus MpeAMeTa Ha YPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME, COAECPKATEIBHON XapaKTEPUCTUKH IIJIAHUPYEMBIX
pe3ynbTaToOB OCBOEHUS OCHOBHOM 0OOpa3oBaTelbHOM MpOrpaMMbl  (JIMYHOCTHBIX,
METaNpeIMETHbIX,  IPEIMETHbIX), OCHOBHBIX  BHJOB  y4eOHO-IIO3HABATEIbHOM
JeSITeIbHOCTH 00y4arolerocs o OCBOCHUIO cojiepkaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3ULIMSAM B IIPOrpaMMe 110 XUMUH COOJTI0IeHA TPEEMCTBEHHOCTD C (pesiepanbHOil paboueit
IIPOrpamMMOi MO0 XUMUHU.

Xumuueckoe o00pa3oBaHHME, [OJIydaeMOe€ BBIIYCKHHKaMH  0011eo0pa3oBaTeabHOM
OpraHM3aly, SIBISIETCS HEOTHEMJIEMON YacThl0 MX OOPa30BAaHHOCTH U CIIY>KMT 3aBEPILIAIOLIIM
ATANOM peau3ali Ha COOTBETCTBYIOIIEM 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYLIUX
LEJIOCTHOW cHUCTeMEe XMMMUYECKOro obOpa3zoBaHus. KitoueBble 1IEHHOCTH KacarOTCsl MO3HAHUS
3aKOHOB MPUPOJBI, (POPMUPOBAHUS MUPOBO33PEHUS M OOLIEH KyJIbTYpbl UEIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U MPHUPOAHON cpere.
Peanusyercss xumuueckoe oOpa3oBaHHE OOYYaIOUIMXCS CpPEACTBAMH Y4eOHOro IpeaMeTa
"Xumus", conepkaHue U OCTPOEHUE KOTOPOTO ONPENEIEHBI B IPOrpaMMe 10 XUMHH C YYETOM
cneuu(UKy HayKH XUMHH, €€ 3HAa4eHUs B IO3HAHMM IMPHUPOJBl U B MAaTEPUAIBHOM JKU3HU
oOmiecTBa, a TaKXKe C y4eToM OOIIMX IeNeld W MPUHLHUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero obiero oopazoBanus B Poccuiickoit @enepanuu.

[Tpu popmupoBanuu conepxanus npeamera "Xumus" yuTeHbl cIeAyOUUe MOI0KEHHUS O
cneurdurke U 3HAYCHUH HAYKU XMUMUH.

XUMHUS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJIb B CO3/IaHUU HOBOM
0a3bl MaTepHaIbHON KYJIbTYPbl, BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PAIIHOHAIIEHOTO HAYYHOTO

4


consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ
consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ
consultantplus://offline/ref=DF9B59543773FDEF0A73252C1EFF6FA7062A056A4291CDAC179F67F9DA9A938D559D379779D99FF8D64FC2D54CcALBJ
consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ

MBILJICHHS], B CO3JIaHHE IIEIOCTHOTO NPEACTABICHUs 00 OKPYXAaloIeM MHUpE KaK O €IHHCTBE
HOPUPOBI U YENIOBEKA, KOTOPOe (POPMHUPYETCSl B XUMHM Ha OCHOBE IIOHUMAaHHUs BEIIECTBEHHOTO
COCTaBa OKPYJKAIOLIETO MHUPA, OCO3HAHMSI B3aUMOCBSI3M MEXKAY CTPOEHHEM BEIIECTB, HX
CBOMCTBaMM U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

CoBpeMeHHas XUMHUS KaK HayKa cO3UaTellbHasl, HayKa BBICOKUX TEXHOJIOIMM HalpaBiieHa
Ha pelleHHe IJ00aJbHBIX Mpo0JIeM YCTOHYMBOIO pa3BUTHS 4YEJOBEUECTBA - CHIPbEBOH,
OHEPTreTUYECKOM, MUIIEBOM, HSKOJIOTMYECKOH O€30ImacHOCTH W OXpaHbl 30pOBbs. TecHO
B3aMMOJCHCTBYsl C IPYTMMHU €CTECTBCHHBIMU HAayKaMH, XMMHs CTajla HEOTHEMJIEMOM YacTbIO
MHUPOBOU KYyJIBTYpbl, HEOOXOJMUMBIM YCIIOBHEM YCIEHIHOTO TPyJa U KU3HH KaXKIOTO UICHA
oOmiecTna.

B coorBercTBUM ¢ OOMMMHU HENAMHU M NPUHIUIIAMH COJAEp)KaHHe mpenmMeTa "Xummus"
(6a30BBI YpOBEHb U3yUYEHMs]) OPUEHTUPOBAHO IPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOJTrOTOBKY 00yUarOMMXCst, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEHIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA, IPOAOIKEHHsI 00pa30BaHMsl B PA3JIMYHbIX 007aCTsX,
HE CBSI3aHHBIX HENIOCPEACTBEHHO C XUMUEH.

Cocrapnsrommmu  nipeameta "Xumusa" sBisitorcs 6a30Bbie Kypcehl - "OpraHuueckas
xumusa" 1 "OO1Ias U HeopraHUyecKass XuMus'", OCHOBHBIM KOMIIOHEHTOM COZEpKaHUsI KOTOPBIX
SBJISIOTCSI OCHOBBI 0230BOM HAYKH: CHUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUH (C BKIIOUEHHEM
3HaHMUN U3 001EeN XMMHIH) U Opranrnyeckoil xumun. @opMupoBaHHe JaHHON CUCTEMbI 3HAHUM IpU
U3yYEHUH IpeaMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conep:kanus KypcoB - "Opranudeckas xumusa" u "OOmas u HeopraHudeckas
xumusa" copMHUpOBaHa B MPOTrpaMMe 10 XMMHUHU Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YUYCHHUIO
yuyeOHOro Martepuasia M OOYyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEENIEHHbIX TEOPETUYECKUX YPOBHAX. B Kypce oOpraHnyeckol XUMHHM BeEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX NPEICTaBICHUNW O CTPOCHHM BEILECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIIECTBaX JarOTCsd B Pa3BUTHHM - OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COeNMHEHHH. B Kypce OpraHMYecKod XMMHHU IOIydYaroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIero oOpa30BaHUS MEpBOHAYaJIbHBIE
MPEJICTABICHUS] 0 XUMUYECKON CBS3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

B nmpeamere "Xumus" 6a30Boro ypoBHSI paccMaTpHUBAaeTCs W3YUYEHHBIH TEOPETUYECKUMN
MaTepHal U (PakTOJIOTHYECKUE CBEACHNUS O BEIIeCTBaX U XUMHUECKON peakiuu. Tak, B 4aCTHOCTH,
B Kypce "OOmas u HeopraHuyeckas XuMus" oOydaroIMMCs MPEAOCTaBISETCS BO3ZMOKHOCTh
0CO3HaTh 3HAYEHHE MEPUOANYECKOr0 3aKOHa € OOLIETEOPETHMYECKUX U METOAOJIOTMYECKHX
MO3UIHUH, TITy0Xe MOHATh UCTOPUUECKOE U3MEHEHHE (DYHKIUI 3TOro 3aKoHa - 0T o0oOuIaromen
710 OOBSICHAIOLIEH U MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAaHUS
JIOTIOJIHSIETCS. C DJIEMEHTaMH COJEpXaHHs, UMEIOIUMU KyJIbTYPOJIOTHUECKUA W TPUKIIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMMHU C JIPYTMMHU HayKaMH,
PACKpBIBAIOT €€ POJIb B [TO3HABATENILHON U IPAKTUYECKOH AEATEIbHOCTH YeJI0BEKa, CHOCOOCTBYIOT
BOCIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U IPAKTUUECKUX MPHIIOKEHUN
XHUMHHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH OCMBICIUBATh NHPOPMAIUIO U IPUMEHSTH €€ JIJIs
MIOTIOJIHEHUSI 3HAHUH, PEIICHNS UHTEIUIEKTYaIbHBIX U DKCIEPUMEHTAIbHBIX UCCIIEN0BATEIbCKUX
3agau. Coneprkanue yueOHoro npeaMera "Xumus'" 1aHHOTO YPOBHS U3yUeHHUS] OPUEHTUPOBAHO Ha
(dopmupoBaHUEe y 00YyYarOIUXCS MHPOBO33PEHUECKOW OCHOBBI JUIs MOHUMaHHS (HUIOCO(OCKUX
uae, TakuX Kak: MaTepuaJbHOE E€IUHCTBO HEOPraHMYECKOr0 M OPraHu4eckoro MHpa,
00yCJIOBJICHHOCTb CBOMCTB BEIECTB MX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTH MPHUPOTHBIX
SBJICHUN MyTeM OKCIIEpUMEHTa M PpEUICHUs NPOTHUBOPEUYMM MEXJTy HOBBIMH (akTaMu U
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TEOPETUYECKUMH MPENNOCHITKaMHU, OCO3HAHNUE POJIH XUMHUH B PELICHUN SKOJIOTUYECKUX IPOOIIeM,
a Takxe npobiieM cOepekeHs] YHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJOTUI
U MaTepUaoB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS U COLUAIM3AIMHM OO0YyYaroIIUXCS
OPUHATBIE TPOTPaMMON 1O XHMHUHM MOIXOABI K ONPEICICHHUIO COJEPYKAHHUS W TOCTPOCHUS
npeaMera IMpeaycMaTpuBalOT (opMHpoBaHHE Yy OOYYAIOIIMXCS YHHUBEPCAIbHBIX YUYEOHBIX
NecTBUH, UMeIuX 0a30BOe 3HAYCHHWE JUIS PA3JIUYHBIX BHJOB JIEATEILHOCTH: PEIICHHS
npo0JieM, MoKcKa, aHaru3a U 00padoTku nH(OpMaIK, HEOOXOAUMBIX JIJISl TPHOOPETEHUS OIbITA
MPAKTUYECKOW U MCCIIENOBATENBCKON JNEATEIIbHOCTH, 3aHUMAKOLIEH BaKHOE MECTO B ITO3HAHUU
XUMUH.

B npaktuke npenogaBanusi XMMHUK KaKk Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUsl, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3oBaHusl, IPU ONPEeSICHUU COAePKATEIbHON XapaKTePUCTHKU
Heneil M3y4yeHus TIpenMeTa HalpaBICHUEM MEPBOCTENIEHHOW 3HAUYMMOCTH TPATUIMOHHO
npusHaercss (OpPMHUPOBAHME OCHOB XHUMHUYECKOW HAyKHM KakKk O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKON AEATEIbHOCTH YeNIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KylIbTypbl. C METOAMYECKON TOUKH 3pPEHMs] TaKOM MOJIXOJ K ONpPENEICHUIO Iiesiel H3y4YeHHs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

I'maBHBIMM wUensIMM u3ydeHHs] mpenMera "Xumus" Ha ypOBHE CpeIHEro o0OIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBJISIIOTCS:

— (opmupoBaHue CcHUCTEeMBl XHMHUYECKMX 3HAHMM KaKk BaKHEHIIEW COCTaBIIsIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPHHM XUMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapaKTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

— (QopmHpoBaHUE U PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX IMO3HAHHS BEIIECTB U
XUMHUYECKHUX PEaKIHi, HEOOXOUMBIX IJIsl MPUOOPETEHHS] YMEHUN OpPHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMHUECKUX SIBIICHUH, MMEIOIINX MECTO B MPHUPOJIE, B IPAKTHYECKON U
MOBCE/IHEBHOM JKU3HH;

— pPa3BUTHE YMEHUI U CIOCOOOB e TEIBHOCTH, CBS3aHHBIX C HAOIIOACHHEM 1 O0BSICHEHHEM
XUMUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM TIPaBWJI O€30MacCHOr0 OOpalieHus ¢
BEIIIECTBAMH.

ConeprxaTtenpHasi XapaKTEpUCTHKA IIeJIeH U 3a/1a4 M3YYEHUS TpeMeTa B IMPOrpamMme o
XMMHUH YTOYHEHA M CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CHUCTEME
oOpa3zoBanus. CeroiHs B MPENOJaBaHUNA XUMHH B OOJBINEH CTENEHH OTIAETCS MPEIIOYTeHUE
NPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOy4YeHMs, OpPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIIYCKHHMKA 0011e00pa30oBaTeNbHOM OpraHu3aliy, BiaJCIOLIEro He HaOOpoOM 3HaHUM, a
(YHKIMOHAJIBHONH T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHMSIMU aKTUBHOTO IOJy4EHUS
3HAHUH U TPUMEHEHUS UX B PEATBHOM KU3HU JUIS PEIICHHUS MPAKTUYECKHX 3a/1a4.

B 5710ii cBs13u pu u3ydeHuu npeamera "Xumus'" JOMUHHUpPYIOIee 3HaueHUue NproOpeTaroT
TaKue IeJH U 337a49M, KaK:

— aganTanmus  OOyd4aroImuXcs K  YCIOBHSAM JHHAMHYHO  pa3BUBAIOIIETOCS  MHPA,
(bopMHpOBaHNE UHTEUIEKTYaJbHO PA3BUTOM JIMUHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIFHOMY TNPHUHITHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

— (QopMmupoBaHHE Yy OOYYAIOIIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATBHOE 3HAUYCHHUE IS PA3IMYHBIX BUJIOB JESTEIHHOCTH: PEIICHUS
npobiem, MoucKa, aHajau3a u 00paboTKH HHPOPMALIUU, HEOOXOIUMBIX JJIsl IPHOOPETEHUS
OTIBITA JESATETHHOCTH, KOTOpPAsi 3aHUMAET BYKHOE MECTO B TIO3HAHUHU XUMHUH, a TAKXKE JIIS
OLIEHKM C TMO3MLIMHA HKOJOTHYECKOM Oe30MacHOCTH XapakTepa BIHSHHUS BEIIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHU3M YelIOBEKa U IPUPOIHYIO CPENY;



— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00yJaromuxcs: CoCOOHOCTH CaMOCTOSATENBHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBETCTBUM C JKM3HEHHBIMM IOTPEOHOCTSMH, HCIOJIb30BATh COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTHH Ul MOUCKA W aHaju3a y4eOHON M Hay4YHO-IOIYJISIPHOM
UH(POPMALIUU XUMHUYECKOTO COJCPKAHUS;

— (QopmupoBaHUuE U pa3BUTHE Y 00YYAIOLIMXCS aCCOLUATUBHOTO U JIOTMYECKOIO MBIIIIJICHNUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, IIPY IUIAHUPOBAHUU U NIPOBEICHUN XUMHUYECKOTO KCIIEPUMEHTA;

— BOCHHUTaHUE Yy OOydarouxcsi yOeKIEHHOCTH B T'yMaHUCTMYECKOW HalpaBIEHHOCTH
XMUMHH, €€ BaXHOM pOJIM B pEIICHHH TJI00aTbHBIX MNPOoOJIeM pPalMOHAIBHOTO
IIPUPONONOIL30BAaHU, IIONOJIHEHUS OJHEPreTMYECKUX pPECypCOB U COXPAHECHHUs
IPUPOHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K IPUPO/IE
U CBOEMY 3710pPOBBIO, a TAK)KE MPUOOPETEHMsI ONbITA UCII0JIb30BAHMSI [TOJyUYCHHbBIX 3HAaHUH
JUIsL TIPUHSATHS TPaMOTHBIX PpELIEHUM B CUTyalMsX, CBSI3aHHBIX C XHUMHUYECKUMU
ABJICHUSIMU.

Hemn n 3amaun m3ydeHus npeamera "XuMmus" MONYYWIH MOAPOOHYI0 METOIHMYECKYIO
MHTEpIIpETAMIO B pasaene "[nanupyemblie pe3ysibTaTbl OCBOEHUS IPOrPaMMBI 110 XUMHUH'"', TAKUM
o0pa3oM 00ecle4eHO YeTKOe IMPEACTAaBICHUE O TOM, KaKM€ 3HAaHUS M YMEHUS UMEIOT MPsAMOE
OTHOLICHHE K pealIn3allui KOHKPETHOM LIEJIH.

BHyTpeHHsIl OlleHKA BKJIIOYaeT:

— CTapTOBYIO JUArHOCTHKY;

—  TEKYIIyI ¥ TEMaTUYECKYIO OLIEHKY;

— UTOTOBYIO OILICHKY;

— IPOMEXYTOUHYIO aTTECTALUIO;

— IICUXOJIOTO-II€aroruueckoe HabroAeHue;

— BHYTPEHHHI MOHUTOPHHI 00pa30BaTEIbHbBIX JOCTHIKEHUH 00yUYarOIMXCsl.

JUTUTETbHOCTh KOHTPOJIBHOW paboThl, sBISIOMIEHCS (HOpMO NMHUCBMEHHOW TMPOBEPKU
pe3yabTaToB OOyuYeHHMs] C LEJbI0 OLEHKHM YPOBHS JIOCTHXKEHHUS MNpPEeIMETHBIX M (WJIH)
METaNnpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 JIBYX YPOKOB (He Oosiee yeMm 45 MUHYT
KaKJIbIH ).

JIMUTEeNbHOCTh TIPAKTUYECKON PAaOOTHI, SBISIONICICS (HOpPMON OpraHU3aIMu yueOHOTO
npoliecca, HalpaBICHHOW Ha BBIPAOOTKY y OOyyaromMXcs MPAaKTUYECKMX YMEHMH, BKIIOUast
nabopaTopHble, WHTEPAKTHBHbIE M HWHblE pabOTBl M HE sBIAOLIEHCS (QOpMONH KOHTPOJI,
COCTaBJIIET OJMH ypOK (He Oosiee yeM 45 MUHYT).

[Ipu sTOM 00BEM yueOHOrO BpPEMEHM, 3aTPAYUBAEMOr0 Ha IPOBEIECHHE OLEHOYHBIX
npolenyp, He JojbkeH npesbimath 10% oT Bcero oobema yuyeOHOro BpEMEHM, OTBOAMMOrO Ha
M3y4deHue JaHHOTO Yu4eOHOTro mpeaIMeTa B JaHHOM TPYIIIe B TEKyIeM yueOHOM Toay".

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOT'O IPEIMETA
XUMUA (BA3OBbBIM YPOBEHD)

JIM4HOCTHBIE pE3yJbTaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTH OOYYaroIuXxcs
PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MOZUIIMEH TUIYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPAJAULIHNOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIMPEHNE KU3HEHHOTO OMBITa M OMBITA JCATEIHLHOCTH B
mpollecce  pealu3alvi  CPEeICTBAaMH  Y4eOHOTO  TMpeaMeTa OCHOBHBIX  HampaBleHUM
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbraTte wu3ydeHus yudeOHOro mnpeamera Xumus Yy oOydvaromerocss OyayT
c(OpMHPOBAHbI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:



B cootBeTcTBHU ¢ TpeboBanusasmu ®I'OC COO

YTouHeHHbIEe JHYHOCTHbIE pe3yJabTaThl

®OII COO

TPaXXIaHCKOTO BOCIIMTAHUA !

c(hOpMHPOBAHHOCTD TPAKAAHCKON ITO3UITHU
o0ydarolierocst Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, yBaXKCHUE 3aKOHA M IPABONOPAIKA;
NPUHATHE TPAJUIIMOHHBIX HAllMOHAJIbHBIX,
00IIeYeTOBEYECKHX ITYMaHUCTHYESCKUX 1
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HaIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COILIMANIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
HpH3HAKaM;

TOTOBHOCTB BECTH COBMECTHYIO JICSITEIbHOCTD B
MHTEpecax rpakJAaHCKOro 00IIecTBa, y4acTBOBATH B
caMOyHpaBJICHUH B 00111e00pa30BaTeIbHON OpraHU3aluu
U IETCKO-IOHOIIECKUX OpraHH3alusIX;

YMCEHUEC BSaHMOﬂeﬁCTBOBaTL C CoOqMaJIbHBIMU
MHCTUTYTAMH B COOTBETCTBHUH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTAPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) Tpa)kJaHCKOTO BOCTIUTAHHUS:
— OCO3HaHHMS 00YYAIOIIIMICS CBOUX

KOHCTHTYLIMOHHBIX NPaB ¥ 0053aHHOCTEH,
YBa)KEHUSI K 3aKOHY U NIPaBONIOPAIKY;
MIPECTAaBICHNS O COLUAIBHBIX HOPMaxX U
MIPaBUIIAX MEXJINYHOCTHBIX OTHOIIEHUI! B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU
JEATEIBHOCTHU NIPH CO3IaHUH yIeOHBIX
MIPOEKTOB, PEIICHUH YIEOHBIX U
MIO3HABATENbHBIX 337124, BHITIOTHCHUN
XMMHYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH  TOHMMAaTh M IPUHAMATH
MOTHBBI, HAMEPEHUs, JOTMKY M apryMEHTHI
JpyTUX TpU aHaIu3e pa3lIUYHbIX BHJIOB
y4eOHOIl NesITeNbHOCTH;

NaTPpUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKON TPayKTaHCKOM
WAEHTUYHOCTHU, IATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapojy, 4yBCTBa OTBETCTBEHHOCTHU niepea PoauHoM,
TOpJIOCTH 3a CBOU Kpail, cBOIO0 PonnHy, CBOH S3bIK U
KyJIBTYpY, IPOILLIOE U HACTOAIIEe MHOIOHAIIMOHAIHHOTO
Hapona Poccuu;

[IEHHOCTHOE OTHOILIICHHUE K TOCYJapCTBEHHBIM CMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACJIEUIO, TaMSTHUKAM,
TpaauuusaM Haponos Poccun, noctuxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;
uieiiHas yOeXIeHHOCTh, TOTOBHOCTE K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTH 32 €T0 CYIBOY;

2) NaTpUOTUYCCKOTO BOCIIUTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K HUCTOPUUYECKOMY
1 HAyYHOMY HacleHI0 OT€4ECTBEHHOM
XAMUU,

YBa)KE€HMUS K MIPOLIECCY TBOPYECTBA B
00J1aCTH TEOPUHN U MPAKTUIECKOTO
MMPUMEHCHUA XUMHUHU, OCO3HAHUA TOI'O, YTO
JOCTWIKEHHS HAYKH €CTh PE3ybTaT
JUTHTENEHBIX HAOMIOACHNH, KPOTIOTITUBBIX
JKCIIEPUMEHTAIbHBIX [IOUCKOB,
MIOCTOSIHHOT'O TPYJIa YYEHBIX U MPAKTUKOB;
HHTEpeca U M03HaBaTENbHbIX MOTUBOB B
MOJIyYE€HUH U MOCJIEIYIOIIEM aHaTU3e
HHPOPMALINH O TIEPEIOBBIX JOCTIKEHISIX
COBpPEMEHHON 0TEUEeCTBEHHON XUMUH;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUSA:

0CO3HaHHE JYXOBHBIX LIEHHOCTEW POCCUIICKOT0 Hapo/a;
c(hOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI,
ATHUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IECHHOCTH;

OCO3HAHHE JIMYHOr'O BKJIaJla B IOCTPOECHUE YCTOMUHUBOIO
Oymyuiero;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJUTEIISM U (HJIH)
JIPYTUM 4JI€HaM CEMbH, CO3JIaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBUHU C TPAAUIIUAMHU HAPOJIOB POCCI/II/I;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, OTUYECKOI'O
TIOBEACHUSA;

CHOCOOHOCTH OIIEHUBATh CUTYAIHH,
CBsA3aHHBIC C XUMHWYCCKUMHU SABJICHUIMHU, U
NPUHUMATH OCO3HAHHBIC PELICHHS,
OPHEHTHPYSICh HA MOPAITEHO-HPABCTBEHHbIE
HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOC MOBEJICHUE U
MOCTYIIKH CBOMX TOBAapHIIEH ¢ MO3UIHit
HPaBCTBEHHBIX U MIPABOBBIX HOPM H
0CO3HaHHE TTOCIIEJICTBUI ITHX MOCTYIIKOB;

(hM3MIECKOTO BOCIUTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOT0O M Oe30macHoro obpasza
KU3HHU, OTBETCTBECHHOI'O OTHOIICHUSA K CBOEMY 3/10POBBIO,
MOTPEOHOCTH B U3UUECKOM COBEPIIICHCTBOBAHUH,
3aHATHUSX CIIOPTUBHO-03/J0POBHUTEIIBHOM JEATENLHOCTHIO;
AKTHBHOE HENPUSTHE BPEIHBIX IPUBBIYEK U HHBIX (HOpM
NPUYUHEHUS Bpeaa GU3MUECKOMY M IICHXUYECKOMY
3JI0pOBbIO;

4) popMHUpOBaHUS KYJIbTYPhI 3I0POBbS:

[MOHUMaHHUS LIEHHOCTEH 37J0pOBOTO U
6e3omacHOro 00pas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3HYECKOMY
U TICUXHYECKOMY 3/I0OPOBEIO;

COOJTFOICHHS TIPaBUIT OE30MACHOTO
0oOpalleHns C BeeCTBaMU B OBITY,




MOBCETHEBHOM KU3HU U B TPYIO0BOM
JIESITeTTLHOCTH;

—  TIOHUMAaHUS IICHHOCTH TPaBIII
MHIVUBUAYATBHOTO U KOJIJIEKTUBHOTO
0e30IMaCHOTO MOBEICHUS B CUTYAIHSX,
YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

—  OCO3HaHWsI MOCIEICTBUI U HEIIPHUITHS
BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KYPECHH);

TPYZOBOTO BOCHIUTaHHUS:

TOTOBHOCTB K TPYJY, OCO3HaHHUE IICHHOCTH MacTepCTBa,
Tpynonrooue;

TOTOBHOCTB K aKTHBHOI! AESATEIFHOCTH TEXHOJIOTHYECKON
Y COLIMAJILHOW HAIPABJICHHOCTH, CIIOCOOHOCTD
MHULUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TaKyO JIESITEIbHOCTD;

MHTEpeC K pa3IMYHbIM cepam npodeccHoHaIbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC I1JIaHBI;

TOTOBHOCTB ¥ CITOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH KHU3HH;

5) TpyIOBOTO BOCIITAHMUS:

—  KOMMYHHKaTHBHOW KOMIETEHTHOCTH B
y4eOHO-HCCIIEI0BATEILCKOM ESITEIbHOCTH,
0OIIECTBEHHO TTOJIE3HOM, TBOPUECKON 1
JPYTHX BHAAX JEATEIbHOCTH;

—  YCTaHOBKH Ha aKTUBHOE y4acTHE B PEILICHUU
MPaKTHYECKUX 33/1a4 COIHaIbHON
HAaIpaBJIeHHOCTH (B paMKax CBOETO KJacca,
IIKOJIBI);

—  HMHTepeca K NPaKTHYECKOMY H3yUYEeHHUIO
npodeccuii pa3IMuHOTO POAa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUsI IPEAMETHBIX
3HAHUH 10 XUMUH;

—  YBaXCHHUS K TPYAY, JIOASIM TPYAa U
pe3yibTaTtaM TpyI0BOM AEATEIbHOCTH;

—  TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHIUBHUIYAIbHON TPAaeKTOpUH 00pa30BaHuUs,
Oyayieii mpodeccuu u peanuzanuu
CO6CTBCHHBIX JKM3HCHHBIX IIJIAHOB C YUYETOM
JIUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XMMHH, THTEPECOB U MOTpeOHOCTEN
00I11eCTBa;

OKOJIOTHYCCKOT'O BOCTIMTaHU:

c(hOPMHUPOBAHHOCTH IKOIOTUICCKOH KYIbTYPHL,
MOHMMAHUE BIUSHUS COUUAIbHO-I)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON
CpelBl, OCO3HAaHUE TIT00ANTEHOTO XapakTepa
9KOJIOTUIECKUX TPOOIIeM;

IUIAHUPOBAHKE U OCYIIECTBIEHUE IEHCTBUH B
OKpYKalolleH cpesie Ha OCHOBE 3HaHU Lieei
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE ACHCTBUNA, TPUHOCSIINX BPE
OKpy>Karouiei cpene;

YMEHHUE MPOTHO3UPOBATh HEOIArOMPHUSITHBIC
9KOJIOTHYECKUE TIOCTIEICTBUS MPEANPUHUMAEMBIX
JIECTBUH, IPEIOTBpAILATh UX;

pacIIMpeHye ONbITa AEITEIbHOCTH YKOJIOTMYECKOM
HaIpaBJIEHHOCTH;

6) PKOJIOTMYECKOTO BOCTIUTAHUS:

—  DIKOJIOTHYECKH L[eIeco00pa3HOro
OTHOULIEHHUS K IPUPOJE, KAK UICTOYHUKY
CYyILIECTBOBAHUS JKU3HU HA 3€MIJIE;

—  TOHUMAaHUJA TI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX TPOOIeM, BIUSHUSL
9KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COLIMANIBHON Cpebl;

—  OCO3HaHWsI HEOOXOJAUMOCTH HUCIOJIb30BaHUS
JIOCTH)KEHUH XUMUU JIJIs1 peUISHHs BOIIPOCOB
palKOHAIBLHOTO NPUPOONOIb30BaAHUS;

—  aKTMBHOT'O HENPUATHUS JEHCTBUM,
IPUHOCAUIMX BPeXl OKpYyXkKarouen
MIPUPOIHON cpesie, yMEHUsI IPOTHO3UPOBAThH
HEeOJIaronpusTHBIC IKOJIOTHICCKIE
MOCJIEACTBUS IPEANPUHUMAEMBIX ACUCTBUI
U NpeJoTBpallaTh UX;

—  HaJM4us pa3BUTOrO 3KOJOTHYECKOIro
MBIIIIJICHHSI, SKOJIOTHUECKOH KyJIbTYpPHI,
OIBITA JIEATENILHOCTH HKOJIOTHYECKON
HaINpaBJICHHOCTH, YMECHHUS
PYKOBOJICTBOBATHCS UMY B TTO3HABATEIILHOM,
KOMMYHHUKATUBHOW W COLMATHHON
MIPaKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOSITh HJCOJIOTUHU XeModoouu;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIeCTBEHHOH NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B

7) IEHHOCTH HAY4YHOT'O TIO3HAHUSL:

—  c(hopMHPOBaHHOE MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
PasBUTHsI HAYKH U OOLIIECTBEHHON
NPAKTHKH;




IMOJIMKYJIBTYPHOM MHPE, — IIOHUMaHUA CHCI_II/ICI)I/IKI/I XUMHH KaK HAyKH,

COBEPIICHCTBOBAHHE A3BIKOBOM U YUTATEIHCKOH OCO3HaHHS €€ POJIU B (POPMUPOBAHUH
KyJIbTYpBI KaK CPEICTBA B3aNMOJEHCTBHS MEX Y JIFOAbMHU PanMOHAIBHOTO HAYYHOTO MBILIICHUS,

U TI03HaHUSI MUDA; CO3JIaHWH IEJIOCTHOTO TPEJICTABICHUs 00
0CO3HaHME [ICHHOCTU HayYHOU AEATeIbHOCTH, TOTOBHOCTh OKpY’KaroIleM MHpe Kak O eIUHCTBE
OCYILECTBIIATh MPOEKTHYIO U HCCIIEJ0BATENBCKYIO IPUPOBI U YETIOBEKA, B O3HAHUU
JIeITeNIbHOCTh MHAMBUAYaJIbHO U B IPYIIIE. IPUPOAHBIX 3aKOHOMEPHOCTEN U peIIeHHH

po0JIeM COXpaHCHHS MTPUPOTHOTO
paBHOBeCHS;

—  yOeXXIeHHOCTH B 0CO00H 3HAUNMOCTH
XUMHH 7151 COBPEMEHHOM INBIIIN3AIIUH: B
ee TyMaHUCTUIeCKOI HalpaBJICHHOCTH H
Ba)YXHOI POJIM B CO3/IaHIH HOBOH 0a3bl
MaTepHaIbHON KYJIbTYPBI, PEIICHUN
rJ100aJIbHBIX POOJIEM yCTOWYHBOTO
pa3BUTHS YEJIOBEYECTBA - CBIPHCBOM,
SHEPreTHUYECKOU, MUILEBOU U
9KOJIOTHYECKOM 0€30MaCHOCTH, B Pa3BUTHU
MEIMITUHBI, 00CCIICUCHUH yCIOBHI
YCIEUIHOTO TPY/a U 3KOJIOTHICCKH
KOM(pOPTHOH KI3HH KaXKIOTO WICHA
o0111ecTBa;

—  eCTeCTBEHHO-HAyYHOU TPaMOTHOCTH:
MMOHUMAaHHUSA CYITHOCTH METO/IOB TIO3HAHMSA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIOJIB30BATh MOTyYaeMbIe
3HaHUS JUIS aHAJTU3a U O0BSICHEHUS SIBIICHHUN
OKPY’KaIOIIET0 MUPa U MPOUCXOIAIINX B
HEM M3MEHCHHH, YMCHHS JeIaTh
000CHOBaHHBIE 3aKITIOYSHHS HA OCHOBE
HAYYHBIX ()aKTOB U MMEIOIINXCSI JAHHBIX C
LENBI0 TIOTYYCHHUS TOCTOBEPHBIX BEIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEITFHO
HCTIONB30BaTh XUMHUYCCKIE 3HAHUS IS
pelIeHus mpoodieM B pealbHbBIX KU3HEHHBIX
CUTYAIHSAX;

— UWHTepeca K MO3HAHUIO H
HCCIIeIOBATENIbCKOMN JIeITeTLHOCTH;

—  TOTOBHOCTH W CIIOCOOHOCTH K
HETPEPHIBHOMY 00Pa30BaHHIO U
camM000pa30BaHuUI0, K aKTHBHOMY
MOJIYYCHUIO HOBBIX 3HAHHIA M0 XHUMHUH B
COOTBETCTBHUH C )KU3HCHHBIMHU
MOTPEOHOCTIM;

— uHTepeca K 0COOCHHOCTSM Tpya B
pa3IMYIHBIX cepax mpoPecCHOHATBHONI
JICSITETTbHOCTH.

MeramnpeaMeTHbIE PE3YILTATEI OCBOEHU yueOHOro npeaMera " Xumus'" BKIHOYAIOT:
p pesy. y pen

3Ha4YUMBbIE JUIS (dhopmMupoBaHUs MHPOBO33PEHHUS oOyuJaronuxcs
MEXIUCIUIIMHAPHbBIE (MEXIpeAMETHbIE) OOLIeHay4YHble MOHATHS, OTpaXkKarollue
L[EJIOCTHOCTh HAay4YHOM KapTHHBI MHUpa M CIHeUU(UKy METOJ0B IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELECTBO, DHEPIUs, SBIICHUE,
MpPOLIECC, CUCTEMA, HAyUHbIM (DaKkT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIIeIOBaHKEe, HAOII0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHeE);
yHUBEpCaJbHbIE YyueOHble JieficTBUA (TIO3HABaTeNbHbIE, KOMMYHHUKATUBHBIE,
peryJsiTUBHbBIE), 0OecreunBarone GopMupoBanue GyHKIMOHATBHOW IPaMOTHOCTH
U COLMAJIbHON KOMITETEHIIMU 00YyYaroIuXcs;

CIOCOOHOCTh OOYyYalOIIMXCS HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUILIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHWA U  YHUBEpCaJbHblE y4yeOHble JIEHCTBUS B
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[O3HABATEJILHON U COLMAJIbHON MMPAKTUKE.

B pesynbrate wu3yueHus yueOHoro mpeamera Xumus y oOydaromerocs OyayT
chopMHpOBaHbI MeTanpeAMeTHbIe Pe3yJbTAThl, OTPAXECHHBIE B YHHBEPCAJIBHBIX yUEOHBIX
JNeHCTBUAX, a HMMEHHO — [IO3HABaTENbHbIE YHUBEpCalbHble y4yeOHble  JIEHCTBMI,
KOMMYHHUKATHBHbIC YHHUBEpCaJbHbIE Yy4YeOHbIE [EHCTBUSA, pETYJISATUBHBIE YHHBEpCAJIbHBIC

y‘{e6HHe I[CﬁCTBPI?I, COBMECTHAaA ACATCIbHOCTD.

MeranpeameTHble pe3yabTaTbl OCBOCHUS IIPEAMETA:

W OCHOBAHUA U1 CPAaBHCHUA,
Kkiaccu(pUKaIuu U 0000IICHNS,;

—  OMpenessITh NN ACATEIFHOCTH, 33/1aBaTh
rapaMeTpsl U KPUTEPUU UX JOCTUIKEHUS,

— BBIABIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS
B paCCMaTPUBAEMBIX SBJICHHSX;

— BHOCHTH KOPPEKTHBBI B IESITEIBHOCTS,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB
TeJISIM, OLICHUBATH PUCKH TIOCIIEICTBHUI
JIEATELHOCTH;

— Ppa3BuUBaTbh KPEAaTUBHOC MBIIIJIICHUE IPU
PCUHICHUH KU3HEHHBIX HpO6HeM;

MeranpeaMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTOo4YHeHHbIE YHUBEPCATbHbIE
pe3yJabTaTthl, @rocC Coo yueOHblIe geiictBus (YY) @OII
OTpaskeHHbIE B COO

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

OBnajieHne a) 0a30BbIC IOTUIECKHUE ICHCTBUS: 1) 6a30BBIC JTOTHUECKUEC JCHCTBYSI:
YHUBEPCATbHBIMHI — CaMOCTOSITETBHO (POPMYINPOBATH U — CaMOCTOSITENTFHO (OPMYIHPOBATH U
Y4IeOHBIMH aKTyaJIM3HpOBATh MpoOIEeMy, aKTyaJIH3UPOBATh MPOOIIEMY,
MMO3HABATCIbHBIMHU paccMaTpUBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ PacCMaTPHUBATh;
ACHCTBUAMH: — YCTaHaBJIMBAaTh CYLICCTBEHHbIN IIPU3HAK — ONPEHACIATH LCNIU ICATCIIBHOCTH,

3a/1aBasi MapaMeTPbl U KPUTCPUHU HX
JIOCTIDKEHUSI, COOTHOCHUTh
Pe3yJbTaThl JCITEIBHOCTH C
TIOCTABJICHHBIMH LICJISIMU;

— HUCTIONIF30BaTh MIPU OCBOCHUW 3HAHHUN
TIPUEMBI JIOTHIECKOTO MBIIIUICHHUS -
BBIJICNIATH XapaKTEPHBIC MIPU3HAKH
TOHATHUH U YCTAaHABIMBATH MX
B3aMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIIHE IOHATHS IS
0OBSICHEHHS OTIICNIBHBIX (PAKTOB U
SIBJICHUI;

— BBIOMpATh OCHOBAHUS U KPUTCPHUU
JUTSL KacCU(UKAIK BEIIECTB U
XUMHUYECKUX peaKinii;

— yCTaHABIUBATh IPUIHHHO-
CIICZICTBEHHBIE CBS3H MEXKIY
HM3Y9aeMBIMU SIBIICHUSIMU;

— CTPOHTH JIOTHYECKUE PaCcCyKICHHS
(MHIYKTUBHBIC, IeAYKTUBHEIE, IO
AHAJIOTHH), BBISBIIATh
3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpUBaeMbIX SIBJICHHSX,
(hopMyITHPOBATH BBIBOJBI U
3aKIIFOYCHUS;

— IPUMEHSITh B TPOIIECCE MTO3HAHUS,
HCTIOJb3YeMBbIC B XUMHH
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH,
mpeoOpa3oBEIBATE MOJIEIIEHBIC
MPEJICTABIICHUS - XUMHUYCCKHUIA 3HAK
(cuMBOIT) 7IeMEHTa, XUMHUYECKas
(dbopmyna, ypaBHEHUE XUMHYECKON
PEaKIny - IPH PEIICHUH YIeOHBIX
[MO3HABATENIbHBIX M MPAKTHICCKUX
3a[a4, MPUMEHSTh Ha3BAHHBIC
MOJIC/IbHBIC TIPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
M3yYaeMBIX BEIICCTB M XUMUYECCKHX
peakuuu.

0) 6a30BbIC UCCIIEIOBATEILCKHE ICHCTBHS:

2) 6a30BbIC UCCIICIOBATEIBCKHE
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BJIaJICTh HABBIKAMH y4eOHO-
HCCIIE0BATEICKON U TIPOEKTHOM
JIESITeTTLHOCTH, HABBIKAMH Pa3peuICHUs
npobieM;

CMOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSTEIIFHOMY MTOUCKY METOJIOB
pelleHHs MPAKTUICCKUX 3a1a4,
MPUMEHCHHUIO PA3ITUYHBIX METOJIOB
MTO3HAHUS;

OBIIAJICHUE BUJAMH JCATEIEHOCTH 110

MOy YCHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETANNH, IPeoOpa30BaHUIO U
TIPUMEHECHHUIO B Pa3IMYHBIX YICOHBIX
CUTYAIlUAX, B TOM YHCIIE TIPU CO3TaHUN
Y4eOHBIX U COIMATBHBIX MPOCKTOB;
(hopMUpOBaHHE HAYYHOTO THUITA MBIIUICHHS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KITFOUYEBBIMH OHATHSIMH U METOIAMH;
CTaBUTh U (POPMYITUPOBATH COOCTBCHHBIC
3aa9d B 00pa30BaTeIIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

BBISIBIIITH IPHYUHHO-CIICICTBEHHEIC CBS3H U
aKTyaJIM3HpOBATh 33134y, BBIABUTATh
TUIIOTE3Y €€ PEIICHHS, HaXOUTh
apTryMEHTHI [T JJOKa3aTeIbCTBA CBOMX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPHUH PEIICHUS;

AHAJIU3UPOBATh MOJYYCHHBIC B X0/1€
peIIeHHS 33Ul Pe3yIbTaThl, KPUTUICCKH
OILICHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATHL UBMCHECHUE B HOBBIX
YCIIOBHSAX;

JTaBaTh OLIEHKY HOBBIM CHTYAIUsM,
OIICHUBATh MPHOOPECTECHHBIH OTBIT;
pa3pabaThIBaTh IUIAH PEIICHUS IPOOIEMEBI C
Y4eTOM aHaJH3a UMEIOIIUXCS
MaTC€pHUAJIbHBIX 1 HEMATCPUATIBbHBIX
pecypcos;

OCYIIECTBIIATH [IEJICHANPABICHHBIN TTOUCK
MepeHoca CPEJICTB U CIIOCOOO0B JCHCTRUS B
npodeccnoHanbHY0 Cpeay;

YMETh NNIEPEHOCUTL 3HAHUS B
MIO3HABATENFHYIO U PAKTHYECKYIO 00TIacTh
KU3HEIEATCITHHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

BEIJIBUTATh HOBBIC UJICH, IIpeIaraTh
OPpHUTMHAJIBHBIC TOAXOAbI U PEIICHUS
CTaBUTH MPOOJIEMBI U 3a1a4H, JOMYCKAIOIINE
AIBTCPHATUBHBIC PCUICHUA,

JIeACTBUS:

— BIIaZeTh OCHOBAMH METO/IOB
HayYHOTO IT03HAHHUS BEIECTB U
XUMHYECKHX PEaKIHii;

— (opmymHpoBaTh LETH U 3a0aYH
HCCIIeIOBaHMs, UCIIONB30BaTh
MOCTABIICHHBIC H CAMOCTOSTEIBHO
copMyTHPOBAHHBIC BOIPOCHI B
KaueCcTBE MHCTPYMEHTA [O3HAHUS U
OCHOBBI 111 ()OPMHUPOBAHHS
THIOTE3BI 110 IPOBEPKE
NPaBHIBHOCTH BBICKa3bIBAEMBIX
CY)KICHUIA;

— BJIaZeTh HABBIKAMHU
CaMOCTOSATEIBHOTO TNIAHUPOBAHUS U
MPOBEICHUSI YUCHIMYECKUX
9KCIIEPHUMEHTOB, COBEPILICHCTBOBATh
yYMEHUSI HaOITI0IaTh 33 X0JI0M
po1ecca, CaMOCTOSTENBEHO
IPOTHO3MPOBATh €ro Pe3yJIbTar,
(hopMyIHpOBaTH 0000IICHHUS U
BBIBOJIbI OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTaTOB
HCCIICIOBAaHMS, COCTaBITh
00OCHOBaHHBIH OTYET O
HpoJeTIaHHOM paboTe;

— proOpeTaTh ONbIT
UCCJIEJOBATENILCKOM U IPOEKTHOM
ACATCIIBHOCTHU, ITPOABIIATH
CIIOCOOHOCTH ¥ TOTOBHOCTD K
CaMOCTOSITEIIbHOMY MTOUCKY METOJIOB
peLIeHHs MPaKTHIECKHX 33714,
NPUMCHEHHIO Pa3JIMYHBIX METO/IOB
MO3HAHWS. BIIACTh HAYYHOH
TEPMUHOJIOTUEH, KITFOYEBBIMH
TOHATHSIMH U METOJIaMH
(bu3nUecKoil HayKH;

B) pabota ¢ uHpopMaIuei:

BJIaJICTh HABBIKAMHU IOJTYYCHUA
MH(POPMAIINU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIATH
MOUCK, aHAIH3, CUCTEMATU3ALHIO U
MHTEPIPETALHIO HHPOpMALNH Pa3IHIHbIX
BUJIOB U (popM IpezicTaBlIeHNUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢
Yy4eTOM Ha3HavyeHHs nHdopmManuu u
LIEJIEBOH ay TUTOPHH, BEIOHpas
ONTUMAJIEHYIO ()OpMY IIPEICTABICHUS 1

3) pabota ¢ napopmanuei:

— OPHEHTHPOBATHCS B PA3IUIHBIX
HCTOYHHKAX WHPOPMALINU
(Hay4HO-TIOMyJIApHAS JINTEpaTypa
XMMUYECKOTO COAEPKaHMUS,
CIpaBOYHBIE TOCOOUSI, PECYPCHI
WnTepHera), aHaMU3UpOBaTh
nH(opMannIo pa3IMuHBIX BUIOB U
(bopM npecTaBIeHus, KPUTHYECKH
OIIEHUBATh €€ IOCTOBEPHOCTH U
HETIPOTHBOPEYNBOCTE;
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BU3YyaJIU3aI[HH;
OIICHUBATh JOCTOBEPHOCTD, JICTHTUMHOCTD
nH(popMaLuK, ee COOTBETCTBHE IIPABOBBIM U
MOPATbHO-3THYCCKUM HOPMaM;
HCIIOJIb30BaTh CPEIICTBA HH(GOPMAIIMOHHBIX
M KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B
PElIeHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
W OpPraHU3alMOHHBIX 33/1a4 C COOIOCHUEM
TpeOOBaHMUiT IPrOHOMUKHU, TEX HUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepeskeHu s, MPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALIUOHHOM
0€30IaCHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUSI U
3aIUThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

(dhopMyTHpOBaTh 3aMPOCH U
HPUMEHSATH PA3INYHbIE METOJIBI
TIPH TIOUCKE U 0TOOpE
HHPOPMALUHU, HCOOXOTUMOM JIIIs
BBITIOJTHEHHS YYEOHBIX 3a1a4
OIIPEIeTICHHOTO THIIA;
PUOOPETATh OTBIT HCIOJIB30BAHUS
nHpopMannoHHo-
KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENIEHO BEIOMPATH
ONTUMANIEHYIO (OpPMY
npencTaBiIeHUs HHPOPMaLUH
(cxewmsl, rpadukn, THATPAMMEL,
TaOJHILBI, PUCYHKH U JAPYTHUE);
UCTIONIb30BaTh HAYYHBIH A3bIK B
Ka4yecTBE CPEJICTBa IIPH padoTe C
XMMHYECKOH HH(OpMaLen:
MNPUMEHSTH MEKIPEIMETHBIE
(pu3nyeckue u MaTeMaTH4YECKHUE)
3HAKH M CUMBOJIBI, (POPMYJIBL,
ab0peBHaTypHl, HOMCHKIIATYPY;
UCTIONB30BATh U IPe0OPa3OBLIBATL
3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OsBnanenue
YHHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
M JEUCTBUSIMH:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCEX
cepax KU3HHU;

pacIo3HaBaTh HeBepOAIbHbBIE CPEICTBA
o011IeHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaclO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

BIIAJICTh Pa3IMYHBIMH CIIOCOOaMH OOLICHHS
Y B3aHMOJICHCTBHS;

apryMEHTHPOBAHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IMKTHBIC CUTYaLlH;
Pa3BEepHYTO U JOTMYHO U3JIaraTh CBOIO
TOYKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

1) oOmenue:

3a/1aBaTh BOIIPOCHI MO CYIECTBY
00cykI1aeMoi TeMBI B X0J1€
JIajiora u/uin TUCKyCCUH,
BBICKa3bIBaTh UIICH,
(dbopMyIHPOBATH CBOU
MPEUIOKEHHST OTHOCHTEIIBHO
BBITIOJTHEHYS TIPEIIOKEHHOM
3a/1a4m;

0) coBMecCTHasl e TENbHOCTD:

TMMOHUMATHh U UCTIOJIB30BATh MPEUMYIICCTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMPATh TEMAaTHKY ¥ METOJIbI COBMECTHBIX
JISWCTBHH C y4ETOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH KaJIOTO 4JIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPJUHUPOBATh JEHUCTBUSA 110 €€
JIOCTHO)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenensTh pojau ¢ Y4eTOM MHEHUH
YY9aCTHHKOB 00CYXJIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOEI0 BKJIaJa U
Ka)KJJOr0 y4acTHHKA KOMaH/Ibl B 0OIINI
pe3yJbTarT 10 pa3paboTaHHBIM KPUTEPHSIM;
IpeJJlaraTh HOBbIE IIPOEKTHI, OLICHUBATh
UJEH C IO3ULUHU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTU4ECKOH 3HAYMMOCTH;
KOOPAWHHUPOBATH M BBIIOIHATH PabOTy B

2) COBMeCTHas ACATEIBHOCTE:

BBICTYIIATh C IIPE3EHTALMEH
pe3yJIbTaTOB NO3HABATEIbHOU
JIeSITEIIbHOCTH, MOJTy4YEHHBIX
CaMOCTOSATENLHO WIIM COBMECTHO
CO CBEPCTHHKAMHU IIPH
BBITTOJTHEHUH XUMHYIECKOTO
HKCTIEPUMEHTA, TIPAKTHIECKON
paboTHI 1O UCCIIEIOBAaHUIO CBOICTB
H3y4aeMBbIX BEIIECTB, pealn3aliu
y4e0HOTO MPOeKTa U
(opMyIHPOBATH BEIBOJIBI TIO
pe3yapTaTaM MPOBEACHHBIX
HCCIIEI0BaHU yTeM
COTJIACOBAHUS MO3ULUH B X0/
o0CyXIeHust 1 0OMEHa MHEHHSIMH.
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YCIIOBHAX PEabHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aNMOICHCTBHS;
OCYIIECTBIISITh IO3UTHBHOE CTPATETUIECKOEC
MOBE/ICHUE B PA3JIMYHBIX CUTYAIIHSIX,
MPOSIBJIATH TBOPYECTBO M BOOOpaKEHUE,
OBITh MHUIIMATUBHBIM

Osnanenue
YHHUBEpCaIbHBIMU
PeryJIsITUBHBIMU
JICHCTBUSIMH

a) caMOOpraHu3aIus:

CaMOCTOSATENLHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENbHOCTD, BBISBIISTD
poOJIEMEl, CTAaBUTH U (POPMYyITHPOBATH
COOCTBEHHBIE 331a4H B 00pa30BaTeILHON
JEATEILHOCTH M )KU3HEHHBIX CUTYaIVSIX;
CaMOCTOSATENBHO COCTABIIITH TUIAH PEIICHHS
MPOOJIEMBI ¢ YIETOM HMEIOIIIXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MpeanouYTeHU H;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paclmpsTh paMKu y4eOHOTO IpeMeTa Ha
OCHOBC JIMYHBIX Hpe[[HOqTCHI/IfI;

JIeNiaTh OCO3HAHHBIN BBHIOOD,
apryMEeHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHWBATh MPHUOOPETECHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIMPOKON SPYAUIMA B Pa3HBIX
o0yacTsX 3HaHMH, TOCTOSIHHO TOBBIIIATH
CBOM 00pa3oBaTeNIbHbII U KyJIBTYPHBINA
YPOBEHbD;

1) camoopranuszanus:
— CaMOCTOSTENBHO IUIAHUPOBATh U

OCYIIECTBIISITH CBOIO
MI03HABATENBHYIO IEATEINEHOCTD,
ompeierisis ee IeNU U 3aa4H,
KOHTPOJIUPOBATE | II0 Mepe
HEO00XOJUMOCTH KOPPEKTUPOBATh
NpeAgaracMblii aNropuT™ AeHCTBUI
NP BBIIOJIHEHHUH YYeOHBIX U
HCCIIeI0BATEIbCKUX 33/1a4,
BEIOMpaTh Hanbosee 3G dexTHBHBIN
CIOCO0 MX PEIIeHUs C YIETOM
MOTYYCHHS HOBBIX 3HAHUH O
BCHICCTBAX U XUMHNYCCKUX PCAKIUAX;

6) CaMOKOHTPOJb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHTh
KOPPEKTHBEHI B IS TEIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IEIIM;

BJIaJI€Th HaBBIKAMH II03HABATEILHON
pedrexcnn Kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBHUI M MBICIUTEIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

WCTIONIb30BATh PUEMBI PeIICKCHH JIIS
OLIEHKH CHTYal[lH, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLIEHHBATh PUCKU M CBOEBPEMEHHO
NPUHUMATH PEIISHHUS 110 UX CHUKEHHIO;

B) 9MOIIMOHANIBHbBII HHTEIJIEKT,
TpeAIoaraomui ¢hOpMUPOBAHHOCTD:
CaMOCO3HaHWUsI, BKIIIOYAIOIIEr0 CII0OCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHHUE,
BUJIETh HANPABJICHUS PA3BUTHS
COOCTBEHHOW IMOIMOHATBEHON Cephl, OBITh
YBEpPEHHBIM B ce0e;

caMOoperyJIMPOBaHusl, BKIIOUYAIOIETO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CHOCOOHOCTH aJanTHPOBATHCA K
OMOIMOHAILHBIM U3MEHEHHSM U HPOSIBISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALINH, BKJIIOYAIOIIEH
CTpeMJIEHHE K JIOCTIDKEHHUIO LIENU U yCIEXY,
ONTHMU3M, UHUIIUATHBHOCTh, yMEHHE
JIeWCTBOBATh, NCXO/ISl U3 CBOMX
BO3MOJKHOCTEH;

SMITATHH, BKJIHOYAIONIEH CITOCOOHOCTD

2) CaMOKOHTPOJIb:

OCYIIECTBJIATH CAMOKOHTPOIIb
CBOEH JIeATEJIbHOCTH Ha OCHOBE
camMoaHajn3a U CAaMOOILIEHKH.
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HOHHUMATh SMOLOHAIBLHOE COCTOSHUE
IPYTHX, YYUTBIBATE €r0 IPH
OCYIIECTBICHUN KOMMYHHUKALVIH,
CIOCOOHOCTH K COUYBCTBHIO U
COIEPEIKUBAHUIO;

— COLMAJbHBIX HABBIKOB, BKIIIOYAIOLINX
CIOCOOHOCTH BBICTPAHBaTh OTHOLIEHUS C
JPYTHMHU JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
MHTEpEC M pa3peniatb KOH(IIUKTHI;

T) IpUHATHE ceOs U IPYTUX JOACH: 3) npuHATHA ce0s U APYTUX:

— TPHHUMATH ce0sl, IOHUMas CBOH —  TIpPUHUMATH ce0s, IOHUMas CBOH
HEJOCTaTKU U JOCTOWHCTBA; HEJOCTaTKU U JOCTOWHCTBA;

— TPUHUMATH MOTHUBBI U apI'yMEHTHI IPYTHX —  IPUHUMATH MOTHBBI U ApT'yMEHTHI
JroJIel IpU aHaJIN3e Pe3yIbTaToB JPYTHUX IIPU aHAJIH3E PEe3yJIbTATOB
JeATeIbHOCTH; JeATeIbHOCTH;

— TIIpHU3HaBaTh CBOE NPaBO M MPaBO APYIUX —  IIpHU3HABaTh CBOE MPABO U IIPABO
JIO/Iel Ha OIIUOKH; JIPYTHX HA OIIUOKY.

— Ppa3BHBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3ULMU IPYTOro YeJIOBEKa.

OcBoenue yuebHoro npenMera Ousuka JOHKHO CIOCOOCTBOBATH (OPMUPOBAHUIO OOIIMX
KOMIIeTeH Ui

OK O01. BseiOuparh crnocoObl pemeHUs 3anad NpodecCHOHATBHOW N1eATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEJICTBA IMOWCKA, aHAM3a W HMHTEPIpPETAlUU
uHpopManru, ¥ UHPOPMALMOHHBIE TEXHOJIOTUHU JJIsi BBIMOJIHEHUS 3a7ad MpodecCHOHATBHON
JESITEIbHOCTH;

OK 03. [TmanupoBaTh 1 peaim30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TIPEIIPUHUMATENBCKYIO AEATEeIbHOCTh B MpodeccroHalbHON cdepe, UCIOIb30BaATh
3HAHUS 110 PABOBOM M (PMHAHCOBOI I'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYAIUsX;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHUKALIMIO Ha TOCYJapCTBEHHOM
s3bike Poccuiickoit deepaiiuu ¢ yaeToM 0COOCHHOCTEH COLMaIbHOTO M KyJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasaTh TrpakJaHCKO-MATPUOTUYECKYIO MO3ULHUIO, JI€MOHCTPUPOBATH
OCO3HAaHHOE T[IOBEJEHHWE Ha OCHOBE TPATUIMOHHBIX POCCHUICKHX JTyXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, B TOM YHCJIE C yYETOM TapMOHHM3AIMU MEKHAIMOHAJIBHBIX M MEKPEIUTHO3HBIX
OTHOILEHUH, TPUMEHSATh CTaHAapThl aHTUKOPPYILIUOHHOTO MOBEICHMUS;

OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpeabl, PecypcocOepexeHuto,
OPUMEHATh 3HAaHUSA OO0 M3MEHEHUH KJIMMaTa, HOPUHIUIBI OEpeXXIMBOrO IPOU3BOJCTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYAIINSX;

OK 08. Mcnonp3oBaTh cpeacTBa GU3NUYECKON KyIbTyphl IS COXPAHEHUS U YKPEIUICHHS
3/10pOBbs B Ipo1iecce NpodhecCHoHANbHOM NeATeIbHOCTH U MO AepKaHUsI HEOOXOIUMOTO YPOBHS
(bu3nuecKoil moAroTOBIEHHOCTH;

CoorHomenue o0mmx kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HedTAHBIX U
ra3oBbIX CKBaKMH, THYHOCTHBIX Pe3y/1bTATOB H MeTaNpeIMeTHBIX Pe3y/JIbTATOB

OO0mue KoMIeTeHIIUU JInyHOCTHBIE Pe3yabTAThI Meranpeamernblie pe3yabTatbl @OII COO
orocC Cao 21.02.02 @0II COO
OK 01. Beibupats 7) neHHoCTH Hay4HOro no3HaHus: | OBlajieHHe yHHUBEPCANbHBIMHM I103HABaTEIbHBIMU
CrnocoObl pelieHus 33134 | —  chOpMUPOBAHHOE JEHCTBUAMM:
npodeccruoHaTbLHOM MHUPOBO33PEHUS, 1) 6a30BBIC JTOTHUECKUE JCHUCTBYSI:
ACATCIIbBHOCTH COOTBETCTBYIOILIETO — CaMOCTOSITENBHO (OPMYJIMPOBATH U
MIPUMCHHUTEIIBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
Pa3IMYHBIM KOHTEKCTaM; pa3BUTHA HaYKH u paccMaTpuBaTh;

00I1IeCTBEHHOM TIPAKTUKH; — OIIPEACTIATh LEIU ACATCIbHOCTH, 3a1aBast

— TOHUMAaHHUA crenudukn napaMeTpsl U KPUTEPUHU HX TOCTIDKEHUS,
XUMMU KaK HAyKU, OCO3HAHUs COOTHOCHTB PE€3YJIbTAThI ASSITEIbHOCTH C
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ee pomd B (OPMHUPOBAHHH
paLMOHATIBHOTO  HAYYHOTO
MBIILICHHS, CO3JIaHUU
I[EIOCTHOTO  MPEICTABICHHUS
00 oKpy:KarlleM MHUpe KakK O

€/INHCTBE MPUPOJIBI "
4yeJoBeKa, B IO3HAHWHU
MPUPOTHBIX

3aKOHOMEPHOCTEH U PeIICHUN
npobiem COXpaHCHHS

MPUPOTHOTO PABHOBECHS;
yOeXIEeHHOCTH B  0CO0O0#
3HAYUMOCTH  XMMHH  JUIS
COBPEMEHHON IIMBWJIN3AINN:
B ee  TIyMaHHCTHYECKOH
HaNpaBIEHHOCTH U BaXXKHOU
pOJHM B CO3/1aHUU HOBOM 0a3bl
MaTepuanbHOil  KyJIbTYpHI,
peleHnu IJI00aIbHBIX
nmpobiem YCTOMYUBOTO
pasBUTHS  UYEJIOBEYECTBA -
CBIPbEBOM, HHEPreTUYECKOI,
MUIIEBOA M 3KOJOTHYECKOU
6e3omacHOCTH, B Ppa3BUTHH
MEIUINHBI, obecrieueHNN
YCIIOBHH YCHENIHOTO TpyAa U
9KOJIOTUYECKH KOM(OPTHOM
JKU3HH ~ KaXJOro  4ieHa
o0111ecTBa;
€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH:  ITOHMMaHHA
CYIIIHOCTH METOJIOB
MO3HAHMS, HCIIONB3YEMBIX B
€CTECTBEHHBIX HayKax,
CIOCOOHOCTH ~ HCIOJIb30BATh
MoJydaeMble  3HAHMSA U1
aHanm3a U OOBSICHEHUS
SIBJIGHUI OKPY’KaIOLIET0 MUpa
W TPOUCXOIALUIMX B HEM
U3MEHEHUH, yMEHMs JeaTh
000CHOBaHHBIE 3aKJTIOYCHHS
Ha OCHOBE HaY4HBIX (haKTOB U
HMEIOIIMXCS JAaHHBIX C LIENbI0

MOy YeHHS JIOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSITENLHO
HCIIONB30BaTh  XUMHYECKHE
3HAHUS ISt peleHus
npobiem B peanbHBIX

JKU3HCHHBIX CUTYyalUuAX;
HHTEpECA K TIIO3HAHUIO U

HCCIIEI0BATEIbCKOM
JIeSITEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K
HENpepbIBHOMY
00pa3oBaHUIO u
camM000pa30BaHUIo, K
AKTHUBHOMY MTOJTy YEHHUIO

HOBBIX 3HaHMH IO XUMHUH B
COOTBETCTBHH C )KH3HECHHBIMH
MOTPEOHOCTSIMH;

MTOCTaBJICHHBIMH IIETISIMH;

— HUCTIOJIB30BATh [IPH OCBOCHUU 3HAHUN IPHUEMBI
JIOTHYECKOTO MBIIIJICHUS - BEIICIATE XapaKTePHbIC
MIPU3HAKU MOHITHIA U yCTaHABIMBATh UX
B3aUMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIINE
MOHATUS ISl OOBSICHEHUS OT/ICIBHBIX (PaKTOB U
SIBJICHU;

— BBIOMpATh OCHOBAHUS U KPUTCPUU IS
KIacCH()UKAIIUHN BEIIECTB M XUMHYECKIX PEaKITHii;

— yCTaHaBIUBATh NPUIHMHHO-CIICICTBEHHBIE CBSI3U
MEXITy U3y9aeMBIMH SBIICHISMU;

— CTPOWTH JIOTHUECKUE pacCyKIeHUS (MHIYKTUBHBIE,
JIeTyKTUBHEIC, TI0 aHAJIOTHH), BEISIBIISATh
3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B
paccMaTpHUBaeMbIX SBICHUAX, (HOPMYIHUPOBATH
BBIBOJIBI M 3aKJIIOUCHHS,;

— MPUMEHSIThH B MPOLIeCCe MO3HAHUS, UCTIOIb3YEMBbIE
B XUMHUH CUMBOJIMYECKHE (3HAKOBHIE) MOJEIH,
peoOpa3oBEIBATE MOJIEIbHEBIC IPEICTABICHUS -
XUMHYCCKHUN 3HAK (CHMBOII) SIIEMEHTA,
XuUMHu9eckas GopMyia, ypaBHCHHE XUMHIECKON
PeaxIyH - Py PEIICHAN YIeOHBIX
MMO3HABATENBHBIX U MPAaKTUIECKHUX 3a1ad,
TIPUMEHSTHh Ha3BaHHBIC MOJICIBHEIC MIPEICTABICHUS
JUTSL BBIABIICHHS XapaKTePHBIX MPU3HAKOB
W3y4aeMbIX BEIECTB M XUMHUUECKHUX PEaKIIUi.

2) 6a30BbIC UCCICIOBATEIBCKHIE ICHCTBHS:

— BJIaJIeTh OCHOBAMHU METO/IOB HAyYHOT'O IO3HAHUS
BEIECTB M XUMHUECKHUX PEaKIIHii;

— (OpMYIHPOBATH 1IEJIH U 331241 HCCIIEI0BaHUS,
HCIIOJIB30BAaTh ITOCTABJICHHBIE 1 CAMOCTOSATEIIEHO
c(hopMyIHpPOBaHHBIC BOMPOCH! B KAUECTBE
WHCTPYMEHTA TIO3HAHUSI W OCHOBBI JIJIS
(hopMUpPOBaHHUS TUIIOTE3BI TIO IPOBEPKE
MIPaBUIILHOCTH BHICKA3BIBAEMBIX CYKICHUM;

— BJIaJICTh HABBIKAMHU CAMOCTOSITEIIEHOTO
TUTAHUPOBAHMSI U TIPOBEJIEHUS YUEHUUECKHUX
JKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS
HaOJI01aTh 3a XOJI0M TPOIIecca, CaMOCTOSTEIFHO
HPOTHO3UPOBATh €ro Pe3yJibTat, HOpMyJIUpOBATH
0000111eHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yNbTAaTOB UCCIICAOBAHMUA,
COCTaBIITH 00OOCHOBAHHBIN OTYET O MPOJICIAHHOMN
paborte;

— TpUOOPETATh OIIBIT UCCIIEIOBATEIBCKON H
MIPOEKTHOH e TEITFHOCTH, IPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIEHOMY
ITOWCKY METOJIOB PEIICHHS MPAaKTUICSCKUX 3a]ad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
NIO3HAHMSL.BJIAJIETh HAYYHON TEPMUHOJIOTUEH,
KITIOYEBBIMH MOHATHSIMU U METOJIaMU (PU3UUIECKOM
HayKH;
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WHTEpeca K OCOOEHHOCTSM
Tpylla B Pa3IMIHBIX cdepax
npodeccHOHATBHOM
JIeSITeJIbHOCTH.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJCTBA
TIOUCKa, aHaJInu3a U
HHTEPIIPETALUH
nHdopmanuu, u
WHPOPMALNOHHBIE
TEXHOJIOTUH JJISL
BBINIOJIHEHUS 384
po¢eCCHOHATBHOM
JesATeINEHOCTH;

OBnageHue
JIEHCTBUSAMU:
3) pabora ¢ HHpOpPMALUCIi:

— OPHEHTUPOBATHCS B PA3INYHBIX HCTOYHHUKAX
nHdopManuy (HayqHO-NOMyJIsIpHAst JINTEpPaTypa
XMMHYECKOTO COZIepIKaHusl, CIIPaBOYHbIE TIOCOOHS,
pecypcsl MlHTepHeTa), aHATM3UPOBATD
HHPOPMALINIO PA3ITMIHBIX BUJOB U (GOPM
NPEeNICTaBICHUS, KPUTHYECKU OLICHUBATH €¢
JOCTOBEPHOCTb U HENIPOTUBOPEUHBOCTD;

— (opMyJTMpOBATh 3aIPOCH] U IPUMEHSTH PA3INYHbIC
METO/IbI TIPH MIOUCKE U 0TOOpe MH(DOPMALIH,
HEOOXOAMMOH ISl BHITIONIHEHHUS Y4EeOHBIX 3a1a4
OIIPEAEIEHHOTO THIIA;

— IpHOOpPETATh OIBIT UCTIOJIL30BAHUS
UH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA
Y Pa3IMYHbIX IIOMCKOBBIX CUCTEM;

— CaMOCTOSTEIFHO BEIOMPATh ONTUMANBHYIO GOpMY
TIpeCTaBICHU HHPOPMALUH (CXEMBIL, TPAUKH,
JMarpaMMBbl, TaOJIHIBI, PUCYHKH H pyTHE);

— MCIIOJIb30BAaTh HAYYHBIH SI3BIK B KAYECTBE CPEACTBA
npH padoTe ¢ XUMUYECKOH HH(OopMarInei:
HNPUMEHSTh MEeXIIpeIMETHbIE (PpHU3nuecKue u
MaTeMaTHYeCcKHe) 3HaKU U CUMBOJIBI, (POPMYJIB,
ab0peBHaTypbl, HOMEHKIIATYPY;

YHUBCPCAJIbHBIMU  TMO3HABATCJIbHBIMU

— UCHOJIB30BaTh U IPeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMUECKHUE CPEJCTBA HATIISTHOCTH.
OK 03. [TnanupoBats u 6) TpyIOBOTO BOCITUTAHUS: OBnajgeHHe  yYHMBEPCAJIBHBIMH  PEryJIATHBHBIMU
peanu30BbIBATH —  KOMMYHHKaTUBHOU JNEeHCTBUAMMU:
COOCTBEHHOE KOMIICTCHTHOCTH B y4eOHO- | 1) camoopranusanust:
npohecCHOHAIBHOE H HCCIIeI0BATENBCKOM —  CaMOCTOSTENBHO IUIAHUPOBATH M OCYIIECTBIAThH

JUYHOCTHOE Pa3BHUTHE,
MIPEIIPUHIMATEIHECKYIO
JeSITETBPHOCTD B
poeCCHOHATBHOMI
chepe, ucmonb30BaTh
3HAHUS 10 IPAaBOBOU U
(huHaHCOBOI
IpPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYAIVSX;

JIeSITEIIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOH U
JPYTHX BHAAX IEATEILHOCTH;

yCTaHOBKI/I Ha AKTHUBHOC
y4yacTue B peleHuu
MPaKTUYECKUX 3aJa4
COIMAJIbHOM

HaNpaBIEHHOCTH (B paMKax
CBOETO KJ1acca, IIKOJIbI);
MHTEpeca K IPaKTHYECKOMY

U3YYEHUIO npodeccuit
pPa3IUMYHOTO poAa, B TOM
qucie Ha OCHOBE
MPUMEHEHUS  NPEAMETHBIX
3HAHUH 110 XUMUH;

YBOXKEHUSI K TPYAY, JIOISIM
Tpyaa u pe3yJibTataMm

TPYJIOBOH AESITEIBbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY  WHAMBHIYaJIbHOM
TPaeKTOpuu  00pa30BaHMUS,
Oynymelr  mpodeccuu  u
peanmzani  COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB C yYETOM
JMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTE K XHMMH,

CBOIO NT03HABATENBHYIO JIETEIbHOCTD,
OInpenenss ee LeNH U 3a1a41, KOHTPOJIUPOBAaTh U
10 Mepe HEOOXOMMOCTH KOPPEKTHPOBATh
[IpeAIaraeMblil aropuT™ JEMCTBUM IpU
BBINOJIHEHUH yYEOHBIX U UCCIIEI0BATEIbCKUX
3aja4, BBIOUpaTh Hanbosee 3 HeKTHBHBII
croco0 UX peIIeHHs ¢ yYETOM MOTyYeHHS
HOBBIX 3HAHHUH O BEIIECTBAX U XUMHUYECKUX
peaxmusx;

2) CaMOKOHTPOJTb:

—  OCYILECTBISITh CAMOKOHTPOJIb CBOEH
JIeSITENIbHOCTH HA OCHOBE CaMOAHANN3a U
CaMOOLICHKH.
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WHTEPECOB M TOTpeOHOCTEH
0o0111eCcTBa;

OK 04. D¢ pexrtnBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJUICKTUBE
¥ KOMaHJIE,;

7) IEHHOCTH HAYYHOTO TIO3HAHUS:

yOeXKIEHHOCTH B 0C000i1
3HAYUMOCTH XUMUH IS
COBPEMEHHO! IMBUIIU3AIINY:
B €€ TyMaHHCTHYECKOM
HAaIpaBJIeHHOCTH U Ba)KHOH
pOJIU B CO3JTaHUHU HOBOM 0a3bl
MaTepuanbHOi KyIbTypBI,
peIIeHIH TI00ATBHBIX
mpobJIeM yCTOHIHUBOTO
Pa3BUTHS YEITOBEUECTBA -
CBIPbEBOM, SHEPrEeTUUECKOH,
MHUILEBOM U DKOJIOTUYECKON
0e301acHOCTH, B Pa3BUTHU
MEeIULMHBI, 00ecTIeueHUN
YCIIOBHI YCIIENTHOTO Tpyaa U
9KOJIOTUYECKH KOM(OPTHOM
JKM3HU KaXKI0TO 4JeHa
o0111ecTBa;

OK 05. OcyiuecTBuaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYTapCTBECHHOM SI3BIKE
Poccuiickoit ®enepanuun
C Y4eTOM 0COOCHHOCTEH
COLIMAILHOI'O U
KyJbTYPHOTO KOHTEKCTA,;

OBnageHne YHUBEPCAITBHBIMH KOMMYHHUKATHBHBIMHU
IEUCTBUSIMU:

1)o

2)c

OBnanenue

OuieHwue:

3a71aBaTh BOIIPOCHI I10 CYIIECTBY 00CykaaeMon
TEMBI B XOJI€ TUAJIOra H/WIIN TUCKYCCUH,
BBICKA3bIBaTh UJIeH, (POPMYITHPOBATH CBOU
NPE/II0KEHHs] OTHOCUTEIHHO BBINOJIHEHUS
MIpeNJIOKEHHON 3a1auH;

OBMECTHasI AEATEIHHOCTE!

BBICTYIATh C IPE3CHTANEH PE3yIbTATOB
MO3HABATEJILHON JEATEIBHOCTH, MOTy9YEeHHBIX
CaMOCTOSATEIHHO MIIN COBMECTHO CO
CBEPCTHUKAMU TIPH BHITIOTHEHUH XMMUYECKOTO
9KCIIEPUMEHTA, TIPAKTUYECKON paboThI IO
HCCIICIOBAaHUIO CBOMCTB M3y4YaeMbIX BEILECTB,
peanuzanuy y4eOHOro poeKTa U
(OpMyITHPOBATH BBIBOJIBI 110 PE3YJIbTATAM
IMPOBEACHHBIX I/ICCHGI[OBaHI/Iﬁ ImyTeM
COTJIaCOBAaHUSI MO3HIMH B X0€ 00CYKICHUS U
oOMeHa MHEHUSIMH.

YHUBCPCAJIbHBIMHA PEry A TUBHBIMU

IEUCTBUSIMU:
3) npuHATHA ce0s U APYTUX:

NPUHUMATE ce0s1, TOHUMasi CBOM HENOCTATKH
JOCTOUHCTBA;

IIPUHUMATb MOTUBBI U aPTYMEHTHI APYTUX IIPU
aHaJIN3€e Pe3yJIbTaTOB JIEATeIbHOCTH;
IIpU3HABaTh CBOE IIPaBO U IIPABO JAPYIUX Ha
OIINOKY.

OK 06. IIposBnaTs
IPaKIAHCKO-
MaTPUOTUIECKYIO
MO3HLIHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHHUE
Ha OCHOBE
TpaIULMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIE
C y4€TOM rapMOHHU3aLUU
MEXKHAllMOHAIbHBIX U
MEXKPEIUTHO3HBIX
OTHOILEHWUH, TIPUMEHATh
CTaHJapThI
aHTUKOPPYIIOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

OCO3HaHHs 00Y4aIOIUMHUCS
CBOMX KOHCTHTYLIMOHHBIX IIpaB
1 00s13aHHOCTEH, YBa)XKEHHS K
3aKOHY U NPaBONOPSAKY;
MIPEICTABIEHHS O COLMAIBHBIX
HOpMax U MpaBHIIax
MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM
TBOPUYECKOH 1EATENbHOCTY IPU
CO3/IaHNM y4EOHBIX MMPOEKTOB,
pelIeHN: yuYeOHBIX U
MIO3HABATENBHBIX 337124,
BBITNOJIHEHUH XUMAYECKHX

3KCIIEPUMEHTOB;

CIIOCOOHOCTH  TIOHMMaTh |
IIPUHUMATh MOTHUBBI,
HaMEpEHHUs, JIOTUKY u
apryMeHTbI JIpyrux pu
QHaJIN3€  Pa3JIMYHBIX  BUJOB

y4eOHOM JesITeILHOCTH;

2) maTpHOTHYECKOT'O BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIIEHUS K
HUCTOPUYECKOMY U HAyYHOMY
HACJIEIUI0 OT€YECTBEHHON
XUMHU;

YBa)X€HUsI K Mpolieccy
TBOpPYECTBA B 00JIACTH TEOPUU
Y IPaKTHYECKOT0
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3)

MIPUMEHECHUS XUMHUH,
OCO3HAHHUS TOT'0, YTO
JIOCTIDKEHUS HAYKH €CTh
PE3yIbTAT IIUTEIBHBIX
HAOJFOICHUIT, KPOTIOTIIMBBIX
IKCIICPUMEHTATBHBIX
MOUCKOB, IIOCTOSIHHOTO TPY/la
YYCHBIX M IPAKTHKOB;
WHTEpeca U M03HABATEIHHBIX
MOTHBOB B TIOJYYCHUH H
MOCTIEAYIOMIEM aHAIIN3e
HHPOPMALINH O TIEPEIOBBIX
JIOCTUKEHUSIX COBPEMEHHOM
OTEUYCCTBCHHON XHMHH;
JyXOBHO-HPABCTBEHHOT'O

BOCITMTaHUSA

HPaBCTBEHHOI'O CO3HAHMUS,
ATUYECKOTO MOBE/ICHUS;
CIIOCOOHOCTH OIICHUBATH
CI/ITyaHI/II/I, CBA3aHHBIC C
XHMHYECKUMU SBIICHUSIMH, U
MPUHUMATH OCO3HAHHEIC
peIIeHHs, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBCHHBIC
HOPMBI ¥ ICHHOCTH;
TOTOBHOCTHU OILICHUBATH CBOC
IIOBCACHHUC U HOCTyHKI/I CBOUX
TOBapUIIEH ¢ NO3ULIUAN
HpaBCTBeHHI)IX u HpaBOBI)IX
HOPM U OCO3HaHHUE
MOCEICTBUN 3TUX
MTOCTYIIKOB;

OK 07. ConelicTBOBaTh
COXPAHEHHIO
OKpY>Karollel Cpeasbl,
pecypcocOepexeHHIo,
TIPUMEHSTH 3HAHHS 00
M3MEHEHHUH KIMMaTa,
MIPUHITUITEI OEPEXKITUBOTO
IIPOU3BOJICTBA,

s pekTuBHO
JIeICTBOBATH B
Ype3BbIUAHBIX
CUTYyalUsIX;

6) 9KOJOrH4Y€CKOT'0 BOCIIMTAHHA .

J3KOJIOTHIECCKH
1eNIeco00pa3HOT0 OTHOIICHUS
K IIPUPOJE, KaK HCTOUHUKY
CYyILIECTBOBAHUS JKU3HU Ha
3emie;

IMOHUMAaHHUS TJ100aJILHOTO
XapakTepa YKOJIOTHIECKUX
mpoOieM, BIUSTHUS
SKOHOMHYECKHUX MPOIIECCOB
Ha COCTOSIHUE NIPUPOAHON U
COIIMAJILHOM Cpelibl;
OCO3HAHHUS HEOOXOIUMOCTHU
HCTIOJIF30BAHUS TOCTIKCHUMA
XUMUH JUJIS1 pELICHUS
BOIIPOCOB PAllMOHAJILHOTO
MPUPOIONOIB30BAHUS;
aKTUBHOTO HETIPUATHUS
JIEUCTBUH, NPUHOCAILUX BpEn
OKpY>Karouiei mpupoaHOn
cpene, yMEeHUs
MIPOTHO3UPOBATH
HeOIaronpusTHBIC
3KOJIOTHUECKHUE TIOCIIC/ICTBHS
MpeanpUHUMAaeMbIX JeHCTBUI
Y NpeJoTBpaIlaTh UX;
HaJIM4Us Pa3BUTOTO
9KOJIOTHYECKOTO MBIILJICHHUS,
9KOJIOTMYECKOH KYJIBTYPHI,
OIIBITA JICATECILHOCTH
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HKOJIOTHYECKOH
HAaIpaBJICHHOCTH, YMECHHS
PYKOBOICTBOBATHCS HMH B
MO3HABATEJILHOM,
KOMMYHUKaTHBHOHN U
COLMAIbHOMN TPaKTHKE,
CHOCOOHOCTH U YMEHUS
AKTHBHO NPOTUBOCTOSITH
nyieoaoruu xemodoouw;

OK 08. Mcnonb3oBaTh 4)  ¢dopmupoBaHHS  KyJIBTYpHI
cpencTBa GU3HIECKOi 30POBBS:

KyJIBTYPbI IS —  MOHUMAaHHS LeHHOCTEeH
COXpaHEHHs 1 3M0pOBOrO0  H  0e30mMacHOro
YKpEIUICHHS 310POBbS B obpaza KU3HH,
mporiecce HEOOXOIUMOCTH
npodeccHoHaNbHOI OTBETCTBEHHOT'O OTHOLICHHUS K
JEeATENbHOCTH U COOCTBEHHOMY (PH3UYECKOMY
MOAICPKAHHS U TICUXHUYECKOMY 3710POBBIO;
HEO0XOAUMOTO YPOBHS —  cobmomenus MPaBUII
buzmyeckoi OesomacHoro obpamieHus ¢
MOJICOTOBJICHHOCTH; BellleCTBAMU B OBITY,

IIOBCCOHCBHON JKM3HH H B
TPYJIOBOH AESTENBHOCTH;

—  TOHHMAaHUSA LICHHOCTH
MpaBWI MHAMBHUIYAJIBHOTO U
KOJUUIEKTUBHOTO 0E€30I1aCHOIO
IIOBCACHU S B CI/ITyaI_[I/ISIX,
YIPOXKAIIKUX 3J0pPOBBIO U
JKU3HU JIIOJICH;

— OCO3HaHHUA IIOCICACTBUM H

HETIPUSTHS BPEIHBIX
npuBbldeKk  (ynorpebieHus
AIIKOTOJ151, HapKOTHKOB,
KypEeHHSA);

IIpeameTHbIE pe3ybTAaThl OCBOECHUSI YUeOHOTr0 NpeaMeTa XuMusi

1) c(hOpMUPOBAHHOCTh MIPEACTABICHUI: o XHUMHYECKOHN COCTaBIAIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpa, pPOJIM XHMHM B TIO3HAHWU SBJICHHW IPUPOJBI, B
(GOpMUPOBAHUM MBIIUICHUSI W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH,
H€06XOI[I/IMOI\/JI JJISA pGHICHI/Ifl HpaKTI/ILICCKI/IX 3a1a4 U OKOJIOTHYCCKH 06OCHOBaHHOFO OTHOLICHUS K
CBOEMY 37I0POBBIO M IPUPOIHOM CPEJIE;

2) BJaJICHUE CUCTEMOW XMMUYECKHMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHUYECKUN DIIEMEHT, aTOM, DJIEKTPOHHAsE 000J0YKa aroma, s-, p-, d-aJMeKTpOHHBIC
opOuTaIu aTOMOB, HOH, MOJIEKYJIa, BAICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTETIEHh OKUCIICHUS,
XUMHUYECKasl CBS3b, MOIIb, MOJISIPHAas Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIN CKEJeT,
(GyHKIMOHAIBHAS TPYMMa, paJuKanl, HU30MEpHsi, W30MEpbl, TOMOJOTHYECKUN Psi, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJAEPIKAIINE COSTUHEHNUs, OMOJIOrMUECKH aKTHBHBIE BEIIeCTBA
(yrimeBoabl, XKUpbl, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKAash pEeHIeTKa, THUIbl XHUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIC, DK30- W DJHAOTEPMHUYECKHE, PEAKIMM HOHHOrO0 OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JIHCCoIaIus, OKHUCITUTEND,
BOCCTaHOBHUTCIIb, CKOpOCTB XI/IMI/ILIGCKOP'I peaKHI/II/I, XUMHUYCCKOC paBHOBeCI/Ie), TeOpI/II/I 1 3aKOHBI
(Teopust XUMHYECKOTO CTPOEHHUs opraHuueckux BemecTB A.M. byrtiepoBa, Tteopus
3JIEKTPOJIUTUYECKOMN THCCOLMAllUU, Tepuoauyeckuil 3akoH [[.1. MeneneeBa, 3akOH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3bIK XUMHUH, (DAKTOJOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe, MOJTYUYECHUH M OE30ITaCHOM HCITOJIb30BAaHUN BAKHEHIIINX HEOPTAaHUIECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATEIHHOCTH YEeTIOBEKA;
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3) chopMHUPOBaHHOCTH YMEHUH BBIABIATH XapakTepHbIE TNPHU3HAKH W B3aUMOCBS3b
U3yYEHHBIX MOHATUH, MPUMEHSATh COOTBETCTBYIOIIME IOHATHS INPU ONHUCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MIPEBPALICHUI; BBIABISATH B3aUMOCBA3b
XMMHUYECKMX 3HAHUH C TOHATHSAMM M IPEICTAaBICHUAMHU JPYI'MX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

4) chpopMHPOBAHHOCTh YMEHHH HCIOJIb30BATH HAUMEHOBAHUS XUMHUYECKUX COEIUHEHUN
MEXJIyHapOJHOIO COK03a TEOPETUYECKOM W NPUKIATHOW XMMHUHM M TPUBUAIbHBIE HAa3BaHUS
BO)XHEHIIMX BELECTB (ITUJICH, alleTUJIeH, TTIULEpHH, (heHo, popManbIeru]], yKkCycHas KUcioTa,
[JIMLIMH, yTapHbIU ra3, yriaeKucibli ra3, aMMuaK, raiieHas U3BeCTh, HeralleHasi U3BeCTb, INThEBas
coJla U ApPYyrux), COCTAaBIATh (POPMyYJIbl HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKHUX PEaKIHid, 0OBSCHITD HX CMBICI; IOATBEP)KIATh XapaKTePHbIE XUMUYECKHE CBOICTBA
BEILIECTB COOTBETCTBYIOLIMMH FKCIEPUMEHTAMU U 3aMIUCSIMH YPaBHEHUH XMMUYECKUX peaKIuii;

5) chOpMUPOBAaHHOCTb YMEHHH YCTaHABIMBATh HPUHAAJICIKHOCTh  H3YYEHHBIX
HEOPraHMYeCKUX M OPraHMYECKUX BEIIECTB K ONPE/IEIeHHBbIM KJlaccaM U IpyIIaM COeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIbl XMMMUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METAJIMYECKasi, BOJOPOJAHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKUE PEAKIUH;

6) Bi1aieHue OCHOBHBIMM METOJIaMH HAyYHOT'O IO3HAHUS BELIECTB U XUMHUECKUX SIBICHUM
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHUE);

7) chOopMHPOBAaHHOCTh YMEHHUH NPOBOJAMTH PACUYEThl IO XUMHUYECKUM (QOpMysIaM U
YpaBHEHUSM XUMUYECKUX PEAKIIMH C UCTIOIb30BaHUEM (PU3HUECKUX BEIUYNH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJbHbIE YCJIOBHUS) TIa30B,
KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh CHCTEMHbIE XMMUUECKNE 3HAHUS JIJIsl IPUHATHUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHHI IUIAHUPOBATh M BBHIMOJHATE XUMHUECKUH SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUU, MOJIY4YEHUE ITUICHA U U3YUYEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKLMU HA albJAETH/AbI, KpaxMmall, YKCYCHYIO KUCJOTY; JIeHaTyparus
OEIKOB IpPU HArpeBaHUM, LIBETHbIE peaklUH OEIKOB; MPOBOJUTH PEAKLUUH HOHHOIO OOMEHa,
ONpEAEIATh CpPeAy BOAHBIX PACTBOPOB, KAuECTBEHHBIE peaklUMU Ha cyinbdar-, kapOoHAT- U
XJIODUJ-aHUOHBI, Ha KaTHOH aMMOHHS; pEIIaTh 3KCIEPUMEHTAJIBHBIE 3aJadd 110 TeMaMm
"Metamnsl" u "Hemeramibl") B COOTBETCTBUM C IpaBWJIaMU TEXHUKUM O€30MaCHOCTH IpH
oOpalleHnn ¢ BelecTBaMU U J1aOOpaTOpPHBIM 00OpYJIOBAHUEM; MPEACTABIATh PE3yJIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3amuCH YpaBHEHUH COOTBETCTBYIOLIMX pEAaKIUil u
(GbopMyIMpOBaThH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

9) cpopMHpPOBaHHOCTH YMEHHUS aHAJIM3UPOBATh XMMHUECKYI0 HHPOPMAIIHIO, [T0JTy4aeMyt0
U3 Pa3HbIX UICTOUYHUKOB (CPEJCTB MAaccOBOM nH(popmanuu, cetb IHTEpHET U npyTHE);

10) chopmupoBaHHOCTE YMEHUN COOMIOAATh MpaBHJIa SKOJOTUYECKHU 11€TI€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpY Xarollel MPUPOAHON CpEelbl; YUUTHIBATh ONACHOCTh BO3JEHCTBHUS HA JKUBbIE OpPraHU3MBbI
OIPEEIIEHHBIX BEIIECTB, TOHUMAs CMBICII TOKA3aTelsl MPEAEIBbHON JOIMYCTUMON KOHIIEHTPALUY;

11) gna  oOywaromuxcs € OIPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS:
c(OPMHPOBAHHOCTh YMEHUS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BELIECTB U XMMHYECKUX SIBJICHUI;

12) pns cnenblx W clabOBUIALIMX oOOydaromuxcs: cHOpMHPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nms 3anucu XUMHYeCKUX

dbopmyi.
3. COJEPXXAHHME YUYEBHOTI'O IPEJIMETA XUMMS (FA30BbII YPOBEHB)

Paznen 1. Oprannyeckasi XuMusi.
Temal. Teopemuueckue 0CHOBbI OP2AHUYECKOU XUMUU.
Hpe)]MeT OpFaHquCKOﬁ XUMHU: €€ BOBHUKHOBCHHEC, PA3BUTUC U 3HAYCHUC B ITOJYUCHUHN
HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTPOCHUs OpraHnyYecKux coeauHeHuit A.M. byTtieposa,
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ee OCHOBHBbIE TNOJOXKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKUX BeELIECTB. | Omoiorus,
n3oMepus. XUMUYECKasi CBSA3b B OPraHMYECKUX COCIUHECHMSX - OMUHAPHBIC U KPAaTHBIE CBS3H.

[IpencraBnenne o  Kiaccuukanum  OpraHUYecKWx  BemiectB.  HomeHknarypa
OpPraHMYECKHUX COCIMHEHHHM (cucTeMaTHyecKkas) M TPHUBHAJbHBIE HAa3BaHUSA BaXKHEHIIMX
IIPEACTABUTENIEH KIIACCOB OPIaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BEUIECTB U UX NPEBPAILECHUN: 03HAKOMIICHUE C
o0Opa3laMu OpraHUYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB IPH HarpeBaHHUH (TUIaBJICHUE, OOYTIIMBAHNE U TOPEHHUE).

Tema 2. Yeneeo0opooswi.

AJKaHBl: COCTaB MU CTPOEHHE, T'OMOJIOTHYECKMU psa. MeraH um 3TaH - mpocreniue
NPECTaBUTEIN ATKAHOB: (PU3MYECKHE K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEILCHHsI K TOPEHUS),
HAaxXO0KJIEHUE B MIPUPO/JIE, IIOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI Psii. DTUIIEH U MPOIUJIEH - POCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyYeHUE U IPUMEHEHUE.

Anxaauensl: Oytaauen-1,3 u metunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOGHHOCTH CTPOEHHUS, TOMOJOTHYECKHI paAnd. ALeTUiIeH -
NPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATAIIMH, TOPEHHSI ), TOyUYeHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (hU3MYECKHEe M XUMHUYCCKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMSI), TOJIY4YEHHE U TMpPUMEHEHHEe. TOKCHYHOCTh apeHOB.
['enernyeckas cBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[Ipupoanble HCTOYHUKH YyTieBOAOpoAoB. [IpupoaHblil ra3 u nonyTHbIe HEPTSIHBIC Ta3bl.
Heds u ee mpoucxoxaenue. CriocoObl mepepaboTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KartaauTuueckuit), mmponus. IIpogykrtel mepepaboTku HedTH, HUX NpPUMEHEHUE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroJib ¥ MPOAYKThI €0 NepepadoTKHU.

OKCIepUMEHTAIIBHBIE METO/IBI M3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpasmamu IIacTMacc, KayuyykoB u pe3uHbl, kosutekiuu "Hed1s" u "Yromns", MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, INPOBEICHHE NPAKTUUYECKOH paboThI:
MOJTy4Y€HHUE 3TUJIEHA U U3YYEHHE €ro CBOMCTB.

Pacuernble 3anaumn.

Bblunicnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00beMa, KOJIMYecTBa
HCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WM MIPOIYKTOB PEAKIUN).

Tema 3. Kucnopoocooepoicawjue opeanuueckue cOeOuHeHusl.

IIpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpOeHHe, (pu3nuecKue u
XMUMHYECKHE CBONCTBA (pEaKkIMW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHue. BoopoiHble CBA3M MEX/1y MOJEeKyJaMU CIUpTOB. JleficTBue MeTaHoIa U 3TaHoJIa
Ha OpraHu3M YeJloBeKa.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIWIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XHUMHUYECKHE CBOMCTBA (B3auMOJIEHCTBUE CO IMIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKI[is Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
ATUIICHTJIUKOJIA.

@deHoN: CTpOCHHE MOJIEKYINBI, (PU3MUECKHe W XHMHUYECKHe CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnernapl. @opManbIerny], amneTalbJIeTua: CTpOeHHe, (PHU3MUECKHe W XUMHUYECKHe
CBOWCTBa (peakIMM OKMCJIEHUS W BOCCTAHOBJICHMS, KaueCTBEHHBIE PEAKIMM), MOIy4YEeHUE U
pUMEHEHHE.
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OnHOOCHOBHBIEC TIpeieTbHBIE KapOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs! KHCIIOTBI:
cTpoeHue, Pu3nuecKre 1 XMMHUIECKHUEe CBOMCTBA (CBOMCTBA, OOIIME I Kilacca KUCIOT, peaKITus
TepU(HKaAMK), TOJNyueHHe W mnpuMeHeHue. CTeapruHOBasT M OJEHHOBAs KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla KaKk COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnosxuble 3¢upbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckast poib KUPOB.

VYrneBoabl: cocTaB, Kilaccu(uKalus yriaeBo10B (MOHO-, TU- U TIoJucaxapubl). I roko3a -
IOPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom menu(1l), okucnenne aMMuadHbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHME, OpOKEHHE TIIIOKO3BI), HAXOXKICHHE B MPHUPOJE, NPHUMEHEHHE,
ouonoruueckas posib. @otocunres. PpyKkTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemiono3a kak npupoiHbeie noauMepsl. CTpoeHHE Kpaxmalla U LEUII0I03bI.
OuznyecKkue 1 XUMUYECKHE CBOMCTBA Kpaxmaina (THIpoIu3, KaYeCTBEHHAs PeakIusi C HOA0M).

OKClepUMEHTAJIBHBIE METO/Jbl M3YyYEHHUs BEIIECTB M UX IPEBpAIICHUN: NPOBEACHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiictBue rmnepuHa c rugapokcugom menu(Il)), ampaerunoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicrteue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUIECKON PabOThI: CBOMCTBA PacTBOpa YKCYCHOM KHCIIOTHI.

Pacuernsbie 3anaun.

Borunicnenuss mo ypaBHEHMIO XHMHUYECKOH peaknuu (Macchl, 00beMa, KOJIHYecTBa
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00beMyY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Tema 4. Azomcooepocawue opeanuieckue cOeOUHEHUsL.

AMUHOKHUCIOTEl Kak aM(OTEepHblE OpraHUYecKue coeAuHeHus. Puzndyeckue u
XUMHYECKHE CBOWCTBA AMHHOKUCIOT (Ha TpuMepe IiMiMHA). buoiornveckoe 3Ha4YeHUE
AMHUHOKHCIIOT. HGHTI/IIII)I.

benku kak mpupoJHBIE BHICOKOMOJEKYISIpHBbIE coequHeHus. [lepBuyHas, BTOpUUYHAs U
TpeTHYHAsT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBAa OEJIKOB: THAPOJIH3, ICHATYpPAIUS,
KaueCTBEHHBIE PEaKIINH Ha OENKHU.

3KCH€pI/IM€HTaJ'IBHBI€ MCTOJbI U3YUCHHA BCHICCTB U HX npeBpameHHﬁ: Ha6HIO)IeHI/Ie )51
OMKCaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OENKOB MpPHU HArpEeBaHUU, IIBETHHIE
peakiuu OENKOB.

Tema 5. Bvicokomonekynapmvie coeOUHeHUs.

OCHOBHBIE TOHATHS XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIMEeHb MOJIMMEpU3AIluU, CpPEeAHss MoJeKyispHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN - TOJIUMEpHU3aIUs U MOJUKOHIEHCALIUS.

DKCIEePUMEHTAIBHBIE METOJIbI U3YUYCHUSI BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

Paszpnen 2. O0mas 1 HeopraHu4yecKasi XUMHsI.

Tema 1. Teopemuueckue 0CHOBbL XUMUU.

XuMuyeckuil aiemMeHT. AToM. Sapo aroma, HU30TOMBI. OJIEKTPOHHAs O0OJOYKA.
DHepreTuyecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacnpeziesieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX NEPUOIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmogudeckas cucrema XuUMHYeCKHx dnemeHToB .M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
anemenToB /.M. MenzaeneeBa ¢ COBpeMEHHOM TeOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
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U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CI0KHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHue BemecTBa. XHUMHUYECKass CBsI3b. Buabl XuMUUecKOW CBs3U (KOBaJIEHTHAast
HEMoJIsIpHasl U IOJIApHAas, WOHHAsA, MeTajulMuyeckas). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIENITOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTS.
DNEKTPOOTPULATENBHOCT. CTENEHb OKUCICHUS. FIOHBI: KAaTHOHBI M AHUOHBI.

BewectBa MOJEKYJIIPHOTrO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PELICTKH.

[Tonstue o pucnepcHbIX cucreMax. MICTUHHBIE M KOJZIOWIHBIE PacTBOPBI. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccupukanus HeopraHudyeckux coeanHeHuid. HoMmeHknatypa HeOpraHm4ecKHx
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHANISKALUX K Pa3IUYHbIM
KJIACCaM.

Xumuueckas peaxius. Kiaccuuxanus XUMHYECKUX peakiuil B HEOPraHWYeCKOH u
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHHS MACChl BEILECTB, 3aKOH COXPAaHEHUS W IIPEBPALCHUS
SHEPrUM NPU XUMUYECKUX PEAKIHUX.

CKOpOCTb peakIiM, €€ 3aBUCUMOCTh OT pa3yinyHbIX (hakTopoB. OOpaTUMble pEeaKLUu.
Xumnueckoe paBHoOBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponutuyeckas auccouuanus. CunpHble U cialOble 3neKkTpoauThl. Cpena BOIHBIX
pPacTBOPOB BELECTB: KHUCasl, HEMTpalibHasi, 1ieoyHas. Peakiiuy noHHOro oOMeHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMs BEILECTB M UX IPEBPAIICHUN: EMOHCTpaLUs
tabnuiy "llepmonnueckast cucremMa xumuueckux snemeHToB [[.M. Menneneesa", uszyueHue
MoJeNiell  KpUCTANIMYECKUX pEIleTOK, HaOMIAEHHWE U OINUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalau3aTropa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOULIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pPEaKLUU
HMOHHOTO OOMEHa), NPOBEIEHUE MpaKTHUECKOoW pabdoThl "BriusiHMe pa3nuvHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON peakiun'.

Pacuernsbie 3anaun.

PacueTtsl 10 ypaBHEHUAM XUMUYECKUX PEAKIIMIA, B TOM YNCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeTsl ¢ UCIIOIH30BaHUEM TMOHATHSA "MaccoBasi J10Jis BellecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemerannsl. Ilonoxenune HemeramoB B Ilepuoanueckoil cucreMe XHUMHYECKUX
sanemeHnToB J[.MI. MeHneneeBa M OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3NUYECKHE CBOWCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBAa BaXKHEUINUX HEMETAUIOB (TaJOT€HOB, cephl, a3ora, docdopa,
yTIepoaa U KPEeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHne Ba)KHEUIIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxenue meramioB B lleproguyeckoil cucreMe XMMUYECKHX 3JEMEHTOB
J.1. Menneneea. OcOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. O0mue
dbusnueckue cBoiictBa MeTamoB. CIUIaBbl METAIOB. DJNEKTPOXUMUYECKUN P HAMPSIKEHUMA
METaJlIOB.

XUMHUYECKHE CBOWCTBA BAKHEUIIUX METAIOB (HATpWM, Kanui, KalblUW, MarHui,
ATIOMUHUM, HIUHK, XpOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mue cnocoObl moy4YeHus: MeTauioB. [IpuMeHeHne MeTamuioB B OBITY U TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJBl HM3YyYCHHS BEIIECTB W WX IMPEBPAIICHHUI: H3yYCHHE
KOJUTeKIUK "MeTautbl ¥ CIiaBhbl", 00pa3iioB HEMETAIIOB, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a/ad,
HaOJIOZICHUE M OINMCAaHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOCHCTBUE
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THUAPOKCHUIA aJIFOMUHUSA C paCTBOPAMH KHUCJIOT U IJ.IGJIO‘-IGfI, KauUCCTBCHHBIC PCAKIIMN HA KATHOHBI

METaJlIoB).

Pacuernsie 3amaun.
Pacuersr Macchl BemecTBa mwiM 00beMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacdeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

B ¢enepanbHBIX H pETHOHANBHBIX NPOIEAYpax OLEHKH KadecTBa OOpa3OBaHHS
UCIIOJIB3YyEeTCA MepedeHb (KoaupuKaTop) pacpeIesIeHHbIX 110 KJIaccaM MPOBePsSEMbIX TPeOOBaHUI

K pe3yabraTlaM OCBOCHHS OCHOBHOM 00pa30BaTelbHONH HPOrpaMMbl

00pa3oBaHMsI U DJIEMEHTOB COACPIKAHUS 110 XUMUH.
[IpoBepsiembie TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTenbHOMN
nporpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yJbrara

[TpoBepsiembie TIpeIMETHBIC PE3yIbTAaThl OCBOCHUSI OCHOBHOM
00pazoBaTeIbHON MPOrPpaMMBI CPETHEr0 0011IeT0 00pa30BaHM

1

TeopeTndyeckre OCHOBBI OPraHUYECKON XUMUH

1.1

ChopMHpOBAaHHOCTh TIPEACTABICHUNH O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJM XMMHUH B TO3HAHWUU SIBJICHUN
npupoasl, B (OPMUPOBAHWM MBIIUICHUS M KYJIBTYpPhl JIMYHOCTH, €€
(GYHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOMUMOW NS pelleHus
MPAKTHYECKUX 337ad M DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U PUPOAHOM Cpefie

1.2

Bnagenue cuctemMoll  XMMMYECKMX  3HAHHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAI0IIKE HOHSITUS (Monekya, BaJICHTHOCTb,
IEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS], XMMHUYECKasl CBA3b, MOJIb,
MOJISIpHasi Macca, MOJIIpHBIA 00bEM, YITIEpOIHBIN CKeJET, PyHKIIMOHAIbHAS
rpynna, pajgukai, U30MepUs, U30MEpbl, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIIOPO/- U a30TCOAEPKAIINE COETMHEHUS], OMOJIOTHYECKU
aKTHBHbIE BellecTBa (YIVIEBOIBI, JKUPbI, OEIKH), MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBLICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI
(TeopHst XMMUYECKOTO CTPOEHHUs OpraHnueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI SI3bIK XHUMHUH, (PaKTOIOIHUYECKHE
CBEJIEHUs O CBOMCTBAX, COCTABE, MOJIyYECHUH M O€30MIaCHOM UCIOIb30BaHUH
BOXHEHMIINX HEOPraHWYECKHMX M OPraHU4YeCKUX BEUIECTB B OBITY H
IIPAKTUYECKOM IEATENBHOCTH YEI0BEKa

1.3

CdopMHpOBAaHHOCTh YMEHUN BBISBIATH XapaKTEPHbBIE MPU3HAKK MOHATHH,
yCTaHaBJ'II/IBaTB HUX B3aMOCBA3b, UCII0JIB30BaTh COOTBGTCTBYIOHII/IG IIOHATUS
IIPU ONMCAHUM COCTaBa, CTPOCHUS U IPEBPAILECHUM OpPraHUYECKUX
COETMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIOJIB30BATh XUMHUECKYIO CUMBOJUKY AJIs
COCTaBJICHUS  MOJEKYISIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpAIIEHHOW) (OPMYJI OpraHMYECKHX BEIIECTB U YPaBHEHUI XUMUUECKUX
peakuuii, U3roTaBIMBaTh MOJEIM MOJIEKYJ OPraHMYECKHMX BEIIECTB JUIS
WJUTFOCTPAIIMU X XUMHAYECKOTO U MPOCTPAHCTBEHHOIO CTPOCHMS

cpemHero  oOIIero
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1.5

CdopMHpoBaHHOCTh YMEHUN YCTaHABIMBATh TPUHAIEKHOCTD U3YYEHHBIX
OpraHWYECKUX BEHIECTB MO MX COCTaBYy M CTPOCHUIO K OIpPEACIICHHOMY
Kkiaccy  (rpynme) — coeauHeHuwil  (YIIEBOAOPOABI,  KHCIOPON  H
a30TCOZECpXKALLME COEAMHEHHUS, BBICOKOMOJEKYISIPHBIE COEIMHEHUS),
JlaBaTh UM Ha3BaHUs 10 cuctemarndeckoi HomeHkaarype (IUPAC)

1.5

CdopMHpPOBAaHHOCTh YMEHHUSI ONPENENATh BUABI XUMHYECKOH CBS3H B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPATHBIEC)

1.6

CdopMHpPOBAHHOCTh YMEHUSI MPUMEHSTh: TMOJOKEHUS TCOPHUH CTPOCHUS
oprannueckux BeuiecTB A.M. BbytnepoBa nnsi oObsICHEHHS 3aBUCHUMOCTHU
CBOMCTB BEILECTB OT MX COCTABa U CTPOCHUS; 3aKOH COXPAHECHHUS MacCChl
BEILIECTB

VYraeromoponasl. Kucinopoaconepskaiuye U a30TcoepkKaiiue opraHndecKue
CcoeIMHEHUS. BBICOKOMOJIEKYIISIPHBIE COCTMHEHUS

2.1

ChopMHupOBaHHOCTh yMEHWUW TPUBOAWUTH TPUBHAIBHBIC  HA3BAHUS
OTJENbHBIX OpPraHMYECKHX BEIIECTB (STWJICH, MPONHIEH, AalleTUJIeH,
TUJICHIIIMKONb, DIHLEPUH, (¢GeHom, (opManpaerua, aneTaubIeruu,
MypaBbUHAas KHCJIOTA, YKCyCHas KHUCJIOTa, OJEMHOBas  KHCIIOTA,
CTeapHHOBAas KUCJIOTA, III0K03a, PPyKTO3a, Kpaxmall, LIeJUT0103a, [JIUIUH)

2.2

ChopMHpOBaHHOCTh yYMEHHH  XapaKTEpPH30BaTh COCTAaB, CTPOCHHE,
$U3MYEeCKUEe M XHUMHYECKHE CBOWCTBA THIMYHBIX IIPEJICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, JTaH, OJTHIICH,
NpomnuieH, aneTwieH, OyragueH-1,3, MerunOyraguen-1,3, Oensodn,
METAHOJ, OSTaHOJ, JSTUJICHIIIMKOIb, TIWIEPHH, (EHOJ, aleTaabIeTH]I,
MypaBbUHasi M YKCyCHas KHUCJIOTBI, IJIFOKO3a, Kpaxmal, LeJUIio03a,
AMUHOYKCYCHAasi KUCJIOTA)
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CdopMHpPOBaHHOCTh YMEHHSI WIUIIOCTPUPOBATh TE€HETHYECKYIO CBS3b
MEXly TUIIUYHBIMH IIPEICTABUTENSIMU Pa3IUYHbIX KJIACCOB OpPraHMYECKUX
BEIIECTB YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX pEaKIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (popMyi
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CdopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YIJIEBOJIOPOHOTO CHIpbs (HEe(Th, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE IPOIYKTOB MepepadoTKu

XUMHS U KU3Hb. PacueTsl

3.1

ChopMUpPOBaHHOCTh YMEHUW BIIAJETh CUCTEMOW 3HAHUUW OO0 OCHOBHBIX
METOJaX HAyYHOTO MO3HAaHMs, MCHOJb3YEMbIX B XHMHUHU NpPHU H3yUYECHHH
BEIIIECTB M XUMHUYECKUX SIBJICHUH (HaOII0CHNE, U3MEPEHHE, YKCIICPUMEHT,
MOJIEIUPOBAHKE), HCIIONB30BaTh CHUCTEMHBICE XHMHUYECKHE 3HAHUSA IS
MPUHATHS PEUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C
BEILECTBAMH U X MPUMEHEHUEM

3.2

ChopmupoBaHHOCTH ~ YMEHMH  coOMIOAaTh  NpaBUiIa  IMOJIb30BaHMSA
XUMHUYECKOH Mocy10i 1 1a00opaTOpHBIM 000pYIOBaHUEM, a TaKXkKe MpaBuia
oOpalieHuss C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMHU IO
BBITNIOJTHEHUIO JJAOOPATOPHBIX XMMHUECKHUX OTBITOB
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3.3

ChopMUpPOBaHHOCTh YMEHHUH IIJIAHUPOBATh U BBIMONHATH XUMHUYECKHUMA
SKCIICPUMCHT (HpeBpaH_[CHI/ISI OpraHNYCCKUX BCHICCTB IIpW HArpCeBaHUMU,
MOJIlyuYeHUEe JTUJICHA M HM3y4YeHHE €ro CBOMCTB, Kaue€CTBEHHBIC pEaKlIUU
OpTraHU4YCCKUX BCHICCTB, ACHATYypalusa 6CJIKOB IIpu Harp€BaHWH, LBCTHLIC
peakuuu OeJIKOB) B COOTBETCTBUU C IMPaBUIIAMU TEXHUKU 0€30IaCHOCTH MIPH
oOpallleHUH ¢ BellecTBaMH M JIADOPAaTOpPHBIM  OOOPYIOBaHHUEM;
MPECTaBIATh Pe3yIbTaTbl XUMUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peakiuid W (HOpMyIMpoOBaTh BHIBOABI Ha
OCHOBE THX PE3YJIbTAaTOB

3.4

CdopMHpOBaHHOCTh YMEHUUN MPOBOAUTH BBIUUCICHUS O XUMHUYECKUM
ypaBHEHUSM (Macchl, 0O0beMa, KOIMYECTBA HCXOJHOTO BEIIECTBA WIIH
MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN )

3.5

ChopMupoBaHHOCTh YMEHHMI KPUTHUECKH aHAIM3HPOBATh XUMHUYECKYIO
uH(GOPMAIUIO, MOTyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOMU
uHpOpMaum, ceTb IHTEpHET U ApyTHE)

3.6

ChopMHpOBAaHHOCT,  YMEHHM  COONIOAATh  MpaBWJIA  OKOJIOTHYECKU
1eecoo0pa3Horo MOBEACHHS B OBITY M TPYAOBOM ACSITENBHOCTH B IENSIX
COXpaHEHUsI CBOEr0 3JI0pOBbS M OKpPYXKaroLEd NPUPOIHOM Cpensbl,
OCO3HaBaTh OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPraHU3MBbI OIPEIEIIEHHBIX
OpraHWYECKUX BeIIeCTB, MoHMMast cMmbici mokazarens [IJIK (mpenensHo
JOMYCTUMOW  KOHIIGHTpAllMu), TIOACHATH HA MPUMEPax  CHOCOOBI
YMEHBIICHHUS M MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M
YeNoBeKa

[Tpoepsiembie anemenTh! conepxanus (10 kiacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

TeopeTndeckre OCHOBBI OPraHU4YeCKON XUMHH

1.1

[IpenmeTr OpraHMYecKOW XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
MOJIYYEHUM HOBBIX BEUIECTB U MaTepHasioB. Teopusi CTPOCHHS OpraHUYECKUX
coenuaeHnit A.M. ByTiepoBa, ee OCHOBHBIE TTOJIOKEHHUSI

1.2

CrpyKkTypHble (QOpPMYJBl OpPraHUYECKUX BeEUIECTB. [OMOJOTHs, H30MEpHs.
XuMHYecKas CBsI3b B OPraHUYECKUX COEIMHEHUSX - OIMHAPHBIE U KPAaTHbBIE CBS3H.
[Tpeacrasienune o ki1accu(pUKaMM OPraHNYECKUX BEIECTB

1.3

HOMeHKHaTypa OpPraHu4YCCKUux COCI[I/IHGHI/II\/'I (CI/ICTeMaTI/ILIeCKaH) U TpUBUAJIBHLIC
Ha3BaHUS BaXKHEHIIIMX Hpe}ICTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

YriieBoaopost

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHM psia. MeTaH U 3TaH - mpocTeiime
NpPEACTaBUTENIN alKaHOB: (M3WYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
3aMeUIeHUs U TOPEHMs), HAXOXKACHHUE B IPUPO/IE, MTOIYUSHHUE U TIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAla. DTWUIEH M NPONWIEH -
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IpoCTeHIINe MPEACTaBUTENN alKeHOB: (U3MYEeCKHe U XHUMHYECKHE CBOMCTBa
(peakuuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATAllMU, OKHUCJICHUS U
MOJIUMEPU3AIINH ), IOJTYyUYEHHE U TPUMEHEHNE
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Ankanuensl: OyrtamueH-1,3 wu wMerunOyTtagueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius nonumepusanuu). [lomydeHne CUMHTETHUECKOTO
Kay4dyKa ¥ pe3UHbI
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AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psf. ALIETHIIEH -
NPOCTEUIINI TPEICTaBUTENb AaJKWHOB: COCTaB, CTPOCHHE, (U3NYECKHE U
XMMHUYECKUE CBOMCTBA (PEAKLMU I'MIPUPOBAHUS, TaJIOT€HUPOBAHUS, THPATALINY,
TOpPEHMSI), IOIYUYEHUE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHE W XHMHUYECKHE CBOWCTBA
(peakuuy TajoreHUpPOBaHMs U HUTPOBAHUS), OJTyYeHHE U IpuMeHeHue. Toiryod:
COCTaB, CTpoeHHe, (U3MYECKHe U XUMHUYECKHE CBOMCTBAa (peakiuu
raJOreHUpOBaHMsl U HUTPOBAHUs), IMOJY4YEHHE W IMpHUMEHEHHE. TOKCHYHOCTD
apeHoB. leHeTHueckas CBA3b MEXKIy YNIEBOAOPOLAMH, IMPUHAUICKAIUMA K
Pa3IMYHBIM KJIaccaM

2.6

[TpupoaHbIC UCTOUYHUKH YIIIEBOAOPOIOB. [IpupoaHbIil ra3 U MONMyTHBIC HEPTIHBIC
ra3el. HedTh u ee mpoucxoxaeHue. CrocoOwl mepepaboTKu HE(TH: MMEepPeTOHKa,
KPEKUHT (TEPMUYECKHM, KaTaJuTUYeCKuii), muponu3. [IpomykTel mepepaboTku
He(PTH, UX TPUMEHEHHE B MPOMBIILICHHOCTH W B ObITy. KamMeHHBIH yromb u
NPOIYKTHI €T0 MepepadoTKu

KI/Icnopoz[coz[epxcamHe OpPraHn4cCKuec COCANHCHUA

3.1

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METAaHOI M ATAHOJI: CTPOCHHE, PU3HUCCKUE
M XUMUYECKHME  CBOMCTBa  (peakuuu c aKTUBHBIMH  METaJlJIaMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHHUE), MpUMEHEeHHe. BoAOpOoAHBIE CBS3H MEXKIY
MOJIEKYJIaMH CHUPTOB. J[efCTBHE METaHOJa M 3TAaHOJIA HAa OPraHU3M YEJIOBEKA.
MHoroatoMHbl€ CIUPTHL. DTUICHITHUKONb U TIUIEPUH: CTPOeHUe, pusndeckue u
XUMUYECKHE CBOWMCTBA (B3aUMONIEUCTBHE CO  IIEJIOYHBIMH  METaJUIaMH,
KaueCTBEHHAas peakIMs Ha MHOTOATOMHBbIE CHHUPTHI). [leificTBHe Ha OpraHu3M
yenoBeka. [[pumMeHenune muuepruHa u 3THICHITTUKOJIA

3.2

®DeHOIT: CTPOCHUE MOJICKYITBI, (PU3HUYECKHUE M XUMHUECKHE CBOMCTBA. TOKCHIHOCTh
denona. [Ipumenenne penona

3.3

Anpaeruipl 1 KeToHbl. DopManbAeTu/l, alleTalIbIEeTHA: CTpOeHUE, (PU3ndecKue u
XUMHUYECKHE CBOMCTBA (peakIMy OKHUCIIEHUS W BOCCTAHOBJICHHS, Kaue€CTBEHHBIE
peakIum), moJydyeHrue U mpuMeHeHne

3.4

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHAs M YKCyCHas
KUCJIOTBI: CTpOEHUE, (hU3NYeCKUe U XUMUYECKHEe CBOWCTBA (CBOWCTBA, OOIIHeE AT
Kjlacca KHCJIOT, peakiusi JTepu(uKaluu), TMOITydeHHe U TNPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsE KUCIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MBIa Kak COJIH BBICIINX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC HCfICTBI/IG

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
sa¢upos. Kupsl. ['maponus xupos. I[Ipumenenue xxupoB. buonorndeckas poib
KUPOB
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3.6

VYrneBonapl: cocTaB, KiacCH(pUKAIMS YITIEBOAOB (MOHO-, M- W TOJIMCAXaPHJIbI).
[moko3a - mpoCTeHIIMT MOHOCaxapui: OCOOCHHOCTH CTPOEHHUS MOJICKYIbI,
dbuznyeckrue 1 XMMHYECKHE CBOMCTBA (B3aumMoelicTBue ¢ ruapokcuaom meau (1),
OKHCJIEHME aMMHUauyHbIM pacTBOpoM okcuga cepedpa (I), BoccraHoBieHHE,
Opo’keHue IITI0KO3bl), HAXOXKICHHE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYECKas POJIb.
®orocunre3. Dpykroza Kak H30Mep DMIOKO3bl. Kpaxman u 1emnono3a Kak
npupoHbeie nonuMmepbl. CTpoeHHe Kpaxmalla U IeiUTono3bl. dusznyeckue u
XUMHUYECKHE CBOMCTBA KpaxMana (THIPOIN3, KaueCTBEHHAS PEAKITUS C HOIOM)

4 A3oTcoziepxkanifue OpraHuuecKue CoeAMHEHUS

4.1 AMUHOKHCIIOTBHI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duzndeckue u
XMMHUYECKHE CBOICTBa aMMHOKHUCIIOT (Ha IpuMepe DIuuuHa). buonoruyeckoe
3HaUueHNEe aMUHOKHUCIIOT. IlenTu bt

4.2 benku kak mHpUpPOIHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUECKHE CBOICTBa OEIJIKOB:
THJIPOJIN3, ACHATYPAIsl, KaUeCTBEHHBIE PEaKIK Ha OCJIKH

5 BricokOMONEKYIIIpHBIE COEUHEHNUS

5.1 OcCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJEKYISIPHBIX COEAMHEHMN: MOHOMEp,
HOJMMEp, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPHU3allUU, CPEIHAS MOJIEKYIIApHast
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHHH -
HOJIMMEPHU3alHs U MOJIMKOHICHCAIUS

5.2 OKCIIEpUMEHTAJIBHBIE METOIbl M3Y4Y€HHUS BEUIECTB W UX IPEBpAILCHUN:

03HAaKOMJIEHHE C 00pa3liaMH IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoB. [Ioiy4yeHre CHHTETUYECKOro KaydyKa U pe3UHbI

[TpoBepsiembie TpeOOBaHUS K pe3ysIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl

(11 xmacc)
Kon [TpoBepsiembie MpeAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHON IPOrpaMMBbl CPETHETO 00IIero 00pa30BaHUS
pe3yJsbrara
1 Teopernueckre OCHOBBI XUMUH

1.1

Bnagenue cucremMoil < XMMHUYECKMX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUN SJIEMEHT, aTOM, dJIEKTPOHHAs
0005104Ka aToMa, S-, p-, d-3JIeKTpOHHBIE OPOUTATIN aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCICHUS, XUMUYECKast
CBS3b, MOJIb, MOJIIpPHAsE Macca, MOJISPHBIM 00BEM, KpUCTAIITUYECKas
pelieTka, THITBI XHUMHYECKUX peakiuit (OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIE, DJK30- M DJHAOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pacTBOp, OSJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DIEKTPOIHTUYECKAS
JTUCCOITMAINSA, OKHCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOH
peakiuy, XUMHUYECKOEe paBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
SNEKTPONUTUYECKOW  auccormannu, Ilepmoamueckuit  3akon  J[.U.
Menpgeneena, 3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA S3BIK XUMHH, (DAKTOJIOTHYECKHE CBEICHHSI O CBOWCTBAX,
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COCTaBC, IIOJTYYCHHU H 0E30IIaCHOM  HCIIOJB30BAHUN  Ba)KHEHIIIHX
HCOPTaHNYCCKUX BCIICCTB B GBITy u HpaKTHHGCKOﬁ ACATCIIBHOCTH YCIIOBCKA

1.2

ChopMupoBaHHOCTH YMEHHUH BBIABIATH XapaKTEpPHBIC MPHU3HAKH U
B3aMMOCBSA3b U3Y4YCHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOLINE IIOHATHS
IIPU ONKMCAHUU CTPOCHHUS M CBOMCTB HEOPraHWYECKMX BEIIECTB M HX
IIPEBPALICHNN; BBIABIATh B3AUMOCBA3b XMMUYECKUX 3HAHUM C TIOHATUAMU
U IIPECTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

BJIa[[eHI/Ie OCHOBHBIMHM MCTOJAaMH HAYYHOI'O IIO3HAHUSA BCIICCTB H
XUMHYECKUX  SIBIICHWH  (HAONIOJCHME, W3MEPEHHUE,  IKCICPUMEHT,
MOJIETTUPOBAHUE)

1.4

ChopMHpPOBAHHOCTh yMEHHUU OMPEACNATh BAJICHTHOCTh U  CTENCHb
OKMCJICHUSI XMMHMUYECKUX DJIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO COCTaBa,
BUJI XUMHUYECKOM CBSI3M (KOBaJEHTHas, WOHHAs, MeTalInuecKas,
BOJIOPOJIHAS) B COETMHEHUSX, THIT KPUCTAJUTMUECKOM PEIIeTKH KOHKPETHOTO
BEIIECTBA (aTOMHAast, MOJICKYJISIpHAs, HOHHAsI, METAJLITUYECKast )

1.5

ChopMupoBaHHOCTh YMEHHI OIPENENsATh XapakTep CpeAbl B BOAHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN

1.6

CdopMHupOBaHHOCTH YMEHHUS KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKITUH 110
pa3IUYHBIM TNpU3HAKaM (YMCIYy W COCTaBy pEarupyrolIMX BEIIECTB,
TerioBoMy 3¢deKkTy peakluud, U3MEHEHHUIO CTENeHEeW OKUCICHUS
BIIEMEHTOB, OOPAaTUMOCTH PEAKINH, yUYaCTHIO KaTaJIn3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEaKLIU Pa3IMYHBIX
TUIIOB, MOJHbBIE M COKpALLCHHbIE YPABHEHUS PEAaKUMH MOHHOIO OOMeEHa,
YUMTBIBAsI YCIOBUS, IIPU KOTOPBIX ATH PEAKLIUU UAYT JO KOHIA

1.8

C(l)OpMI/IpOBaHHOCTB YMeHI/II\/’I MMpOBOJAUTHL PCAKIUH, MTOATBCPKAAIOIMINC
Ka4ueCTBEHHBIHN COCTaB PAa3IMIHBIX HCOPTaHNYCCKHX BCIICCTB,
pacrio3HaBaTb ONBITHBIM MYTEM HOHBI, HNPUCYTCTBYIOIIMEC B BOAHBIX
pacTBOpax HCOPraHNICCKUX BCUICCTB

1.9

ChopMUpPOBAaHHOCTP YMEHUW pPACKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBMTENBHBIX PEaKIUil MOCPEICTBOM COCTaBJIECHHUS SJIEKTPOHHOTO
OajlaHCa 3TUX peaKIHi

1.10

ChopMUpPOBAaHHOCTh ~ YMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMHYECKOHN peakiny OT Pa3IuyHbIX (aKTOPOB

CdhopMupoBaHHOCTh YMEHHI OOBSICHITH XapaKTep CMEIIECHHUS XUMUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3xaeicTBus (mpuHiun Jle
[Tarenne)

O6H_[a}1 1 HCOPraHUYCCKask XUMUA

2.1

CdopmupoBaHHOCTh YMEHH pacKpbIBaTh cMbIci [lepuoauueckoro 3akoHa
AWM. MenneneeBa M JAEMOHCTPUPOBATh €r0  CHUCTEMAaTU3HMPYIOLIYIO,
OOBSCHUTENBHYIO U IPOTHOCTHUYECKYIO (PYHKITUH

2.2

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpU30BaThb OSJICKTPOHHOC CTPOCHUC
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aTOMOB XMMHUYECKHX 371eMEeHTOB 1 - 4 nmepronoB Ileprnoauueckoil cucTemsl
xummudeckux smemerToB J[.1. MenneneeBa, UConb3ys moHATUSA "'s-, p-, d-
ANIEKTPOHHBIE  opOuTanu", "PHEpreTuyeckwe ypoBHH", OOBIACHATH
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHWMHUYECKUX OJJIEMEHTOB M HX
COeNMHEHUN 1o nepuonaM u rpynnaMm Ilepuonnueckoil  cUCTEMBI
xumuueckux anemenToB .M. Menaeneera

23

CdopMHpOBAaHHOCT, yMEHHUU XapaKTepHu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIIACCOB,
MOJITBEPKIATh CYILIECTBOBAaHME  T'€HETHYECKOU CBS3M  MEXAY
HEOpPraHUYEeCKUMHU BEIIECTBAMHU c MOMOIIIbIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi

24

CdopmupoBaHHOCTD YMEHUU yCTaHaBJINBATh MIPUHAJJIEKHOCTh
HEOPraHMYeCKHUX BEIIECTB [0 HX COCTaBy K OIpPENIEJIEHHOMY Kiaccy
(rpynne) coeavHEHUH (IPOCTBIE BELIECTBA - METAUIBl U HEMETAJUIBL,
OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM()OTepHBbIE TUAPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOIb30BATH XUMHUUECKYIO0 CUMBOJIUKY UIS
cocraBieHUsl (OPMyNl BEIIECTB M YPABHEHUH XUMHUECKHUX PEaKIHid,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHMS
OT/EJIbHBIX HEOPraHWYeCKUX BelIeCTB (yrapHblil ra3, yIJIEKHCIbIM Tas,
aMMHaK, raieHasl U3BeCTb, HErallleHas U3BECThb, IUTHhEBAs CONA, IUPUT U

TpyTHE)

2.6

ChopMHpOBAaHHOCT, yMEHHU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB Pa3MYHBIX KIIACCOB,
MOJITBEPXKAATh CYIIECTBOBAaHME  T€HETHYECKOH CBSI3U MEXIY
HEOpPraHUYeCKUMHU BEIIECTBAMHU c MOMOIIIbIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIUM

2.7

ChopMUpPOBaHHOCTh YMEHHUH IIJIAHUPOBATH U BBINOJHATH XUMHUYECKUMA
OKCHEPUMEHT (pa3lokeHHEe TEePOKCHAa BOAOPOAAa B  TMPUCYTCTBHUU
KaTaau3aropa, OMpENEJIeHUE Cpeabl PAacCTBOPOB BEHIECTB C IMOMOIIBIO
YHUBEPCAIBLHOTO UHINKATOPA, BIUSIHUE Pa3IUYHbIX ()aKTOPOB HA CKOPOCTh
XUMUYECKON peaKify, peakiiui HOHHOTO OOMEeHa, Ka9YeCTBEHHbBIE PEaAKIINU
Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pelICHHE
AKCIIEPUMEHTANBHBIX 3a1a4 1o Temam "Meramisl" u "Hemeramis") B
COOTBETCTBUU C NPAaBHJIAMHU TEXHHKU O€30MacHOCTH MpU OOpaIllEHUH C
BEIIIECTBAMH U JJaOOPaTOpPHBIM 000PYIOBAaHUEM; MIPEACTABISTH PE3YIBTATHI
XHMHYECKOTO JKCIIEpUMEHTa B dbopme 3aliCU  YpaBHEHHMH
COOTBETCTBYIOIIMX PEaKuuil U (HOPMYIHPOBATH BHIBOJBI HA OCHOBE ITHUX
pE3yJIbTaToOB

2.8

ChopmupoBaHHOCTH ~ YMEHMH  coOMIOaTh  NpaBUiIa  IOJIb30BaHMS
XUMHUYECKOH Mocy10i 1 1ab0opaTOpHBIM 000pYJOBaHUEM, a TaKXkKe MpaBuia
oOpalieHuss C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSAMH IO
BBITMIOJTHEHHIO JJAOOPATOPHBIX XMMHUECKHUX OTIBITOB

2.9

ChopMUpPOBAaHHOCTh YMEHHM XapaKTEPHU30BaTh XUMHUUYECKHE TPOIECCHI,
JeXallue B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUsS CEPHOM KHUCIOTHI,
aMMHaKa, a TaKke cpOpMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAyIHBIX
MPHUHIIMIIAX | SKOJIOTHYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA
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XUMHA U )XKU3Hb. PacueTnsl

3.1

ChopMUPOBAaHHOCTh TPEJACTABICHUH O XHUMHYECKOM COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMMHUU B IO3HAHUU SIBICHUMN
npupoasl, B (OPMUPOBAHWU MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(YHKIMOHANBHON  TPaMOTHOCTH,  HEOOXOOUMOH sl pelIeHus
MPAKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOAHOM Cpelie

3.2

CdopMHpOBAaHHOCTh YMEHUH KPUTHYECKU aHAIM3UPOBATh XHUMHUYECKYIO
nH(GOpPMAIUIO, MOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOU
KOMMYHHKAIUH, C€Th HTEpHET U JIpyrue)

3.3

ChopMHpOBAaHHOCT,  YMEHHM  COONIOAATh  MpaBWIa  JKOJIOTUYECKU
11€J1eCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH AEATENBHOCTH B LIEJSAX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEH IIPUPOJHOMN CPEbI

3.4

Oco3HaBaTh ONMAaCHOCTh BOBI[GﬁCTBI/I?I Ha KMBBIC OPraHu3Mbl OIIPCACIICHHBIX
BCIICCTB, IIOHHMMAs CMBICI IIOKa3aTCJIsAg HHK, MMOACHATL Ha IIpHUMCEpax
CIIOCOOBI YMCHBIICHUA W NPCAOTBPALICHHUA UX BPEIHOIO BO3I[€I>1CTBI/I$I Ha
OpraHu3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTb YMEHMH MPOBOJUTH BBIYUCIEHUS C UCIIOJIb30BAaHUEM
MOHATHUS "'MaccoBasi J0JIsI BEIIECTBa B pacTBope', 00bEMHBIX OTHOIICHHUN
ra3oB IPU XMMUYECKUX pEaKIUsIX, MacChl BElIeCTBA WIM 00beMa ra30B 110
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0beMYy OAHOIO U3
YUYaCTBYIOIIMX B pEakUUH BELIECTB, TeIuloBoro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS
SHEepruu

[TpoBepsiembie aemeHTHI copepxkanus (11 kmacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

TeOpeTI/IquKI/IC OCHOBBI XUMHH

1.1

XuMu4eckuid sneMeHT. AToM. Smpo aTtoma, M30TOMBI. DJIEKTPOHHAS 000IO0YKA.
DHEpPreTUYeCKUe YPOBHU, MOIYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-2JIEMEHTHI.
OcoOeHHOCTH pacIipe/ie]IeHHs IEKTPOHOB MO OpOUTaIsIM B aToOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIHs aTOMOB

1.2

Ilepnonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX 1eMeHToB J[. 1.
MenneneeBa. Cs3p nepuonnyeckoro 3akoHa u llepuonnmyeckold cuCTEMBbI
xumuueckux anemeHToB /.M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHSI CBOMCTB XHMHUYECKHMX DJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEIIECTB IO TpyHIaM U IepHOAaM.
3Ha4eHHE IEPUOANYECKOTO 3aKOHA B Pa3BUTHUN HAyKU

1.3

CrpoeHnue BemecTsa. XUMHUECKas CBA3b. BUbl XUMUUECKON CBSI3U (KOBaJIEHTHAs
HENoJIsipHAasl U MOJIsIpHasi, NOHHAs!, MeTajuinyeckas). VIOHbI: KaTHOHBI U AaHUOHBI.
MexaHu3mbl 00pa30BaHMsI KOBAJEHTHOW XUMHUYECKOH CBs3M (OOMEHHBIH U
JIOHOPHO-aKLenTopHbIN). BogopoaHas cBs3b
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1.4

BaneHnTHOCTh. D1eKTpoOTpUIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTtBa MOJEKyJISIPHOrO U HEMOJIEKYJSIPHOIO CTPOEHHA. 3aKOH MOCTOSHCTBA
cocTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTbh CBOWMCTBa
BEILIECTB OT TUIIA KPUCTAJUIMYECKOH pereTku. [ToHaTue o qucnepcHbIX cucTeMax.
VcTuHHBIE U KOJJIOUIHBIE PAacTBOPHI. MaccoBasi 10151 BELLIECTBA B PACTBOPE

1.6

Knaccugukanus Heopranndeckux coequHeHnii. HomeHnknarypa HeopraHHueCcKux
BELICCTB

1.7

Xumuueckas peakius. Knaccudukaus XuMU4eCKuX peakiiuii B HeOpraHM4eCcKou
Y OPraHUYeCKOM XMMUU. 3aKOH COXPaHEHHS MACChl BEIIECTB, 3aKOH COXPAaHECHHUS U
MIPEBpaIeHHs] SHEPTUU PU XUMHUECKHX PEAKIIIX

1.8

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XUMHYeCKoe paBHOBecue. DakTopbl, BIMIOIIKME Ha
COCTOsIHME XuMHUecKoro pasHosecus. [Ipunnun Jle Ilarense

1.10

Onekrponutuueckas auccounanus. CunpHble U ciabbie AnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHCIasl, HEUTpaJibHas, IeJI0YHast. Peakiinu HOHHOTO
obmeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBUTEIILHBIE pe€aKnuu

Heopr AHNYCCKasad XUMHUA

2.1

Hemerannel. [lonoxenue HemetaiuioB B Ilepuognueckoit cucteMe XUMHUUECKUX
anemenToB .M. MeHneneeBa 1 0COOEHHOCTU CTPOEHHS aToMOB. Pu3nyeckue
CBOWCTBA HEMETAJJIOB. AJIJIOTPONMSI HEMETAJUIOB (Ha MPUMEpE KUCIOPOAa, CEphI,
docdopa u yrepona)

2.2

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETA/IOB (TajoreHOB, CEphl, a30Ta,
docdhopa, ymepoma U KpeMHHUS) M HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMUX ~ KHCIIOT, BOJOPOAHBIX coeAuHeHmid). [IpuMmeHeHHe
BRXHEHUIIINX HEMETAJIOB U UX COCTUHEHUI

23

Merannsl. Ilonoxenue meramioB B Ilepuoguueckoll cucTeMe XMMHYECKHX
anemenToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOEHUS SNEKTPOHHBIX 000JI0YEK
aroMoB MeTaisioB. OOmue ¢pusznyeckre cBocTBa MeTa/uoB. CIiaBbl METAJIOB.
DNEKTPOXUMHUYECKUN Psii HAPSKEHUI METaJIOB
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XUMHYECKHE CBONCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KA, KaJIbIIUA, MAarHHH,
ATIOMUHHM, IIMHK, XpOM, >Kele30, Melb) U UX coeauHeHuid. OOmme crocoObl
noyiy4eHus: MeTasuioB. [I[puMeHeHne MeTallsioB B OBITY M TEXHUKE

2.5

I'eHeTmueckas CBSI3H HCOPraHNMYCCKHUX BCIICCTB, MPUHAMICKAIINX K pa3jIndIHbIM
Kj1accaM

XUMHS U KU3Hb

3.1

Ponb xumMum B 00€CHEUEHHM SKOJIOTHYECKOW, JIHEPTreTHYSCKOW M THIEBON
0€30MacHOCTH, pa3BUTHH MEIUIMHBL. [loHATHE O HayYHBIX METOJaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIINil

33



3.2

[IpencraBnennss 06 OONMMX HAYYHBIX MPUHIIUMIIAX MPOMBIIUICHHOTO IMOTYYEHUS
BAKHEMIIMX BeUIECTB. YEnOBEK B MHUpPE BEIIECTB M MATEpPUAIOB: BaKHEHIIWE
CTPOUTEIbHbIE MAaTepUalIbl, KOHCTPYKIMOHHBIE MaTepualibl, KpPacKu, CTEKIIO,
KepaMHKa, Marepuaibl JUId JJIEKTPOHUKH, HAaHOMAaTepualibl, OPraHUYECKUE H
MUHEpaJIbHBIC YIOOpECHHS

3.3

XvUMHS U 3[0pOBbE 4YeNIOBEKa: IMIpaBWJIa HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
[peraparoB, MpaBuiia 0€30IaCHOTO HUCIIOL30BAHUS MIPEMApaToOB OBITOBOW XUMHUU
B [TOBCE/IHEBHOM JKU3HU

Jlis mpoBeleHHsl €IUHOrO TOCYIapCTBEHHOIO 3K3aMeHa Mo xumuu (maiee - EI'D mo
XMMHH) HCHOJIB3YyeTCs TepeueHb (KoaudukaTop) mpoBepsieMbIX TpeOOBaHHM K pe3ysibraraM
OCBOEHHUSI OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMBbl CpEIHEro 00IIero 00pa3oBaHus U 3JIEMEHTOB
COJIEpKaHUSI.

[IpoBepsiembie Ha EI'D mo xumuu TpeOOBaHHS K pe3yidbTaraM OCBOEHHS OCHOBHOM
00pa30BareIbHON TPOrPaMMBI CPETHETO 00MIETO0 00pa30BaHUS

Kon

HpOBepﬂeMHe Tpe6OBaHI/I${ K IpEAMETHBIM pE3yJibTaTaM OCBOCHU

MIPOBEPSIEMOT0 | OCHOBHOM 00pa30oBaTelIbHON MTPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHuUs
TpeOOBaHUS

1

Bnanenue CHCTEMOM XMMHYECKUX 3HaHI/II71, KOTOpasa BKIIFOYACT:

1.1

OCHOBOIIOJIATAIOIINE MOHATUS (XMMHUYCCKUH 3JIEMEHT, aToOM, H30TOIIBI,
ANIEKTPOHHAsE 000J0YKa aroma, S-, p-, d-3JEKTpOHHBIE OPOUTANN aTOMOB,
OCHOBHOE H BO30YKICHHOE COCTOSHHE aroMma, HOH, MOJICKYJa,
BAJICHTHOCTD, JJICKTPOOTPULATCIbHOCTD, CTCIICHD OKHUCJIICHUA, XUMHUYCCKast

cBasp (O m T-CBA3D | xparmpie cBaA3m), ruOpuaM3aLUsA  ATOMHBIX
opbuTaJieil, KpHCTAIIMYECKas pELIETKa, MOJIb, MOJIIPHAS Macca, MOJISPHBbIH
00beM, MOJIApHAs KOHIEHTpAlHs, PacTBOPHl (UCTHUHHBIE, IUCIIEPCHBIE
CHCTEMBI), KPHCTaUIOTUIPATHI, YIIEPOIHBIA CKENeT, (yHKIHOHATbHAs
rpynmna, pajukajid, HW30Mephl, CTPYKTypHas (opMyla, H30MepHs
(CTpyKTypHasi, reoMeTpudeckas (IUC-, TPAHCH3OMEPHS), TOMOJIOTUYECKUI
P, TOMOJIOTH, YIVIEBOIOPOIBI, KHCIOPOA- M  a30TCOIAEPIKAIIHE
COE/IMHEHMS, OMOJNIOTMYECKM AaKTMBHBIE BEIIECTBA (YIIEBOMBI, JKHPBHI,
OeJIKH), MOHOMED, TIOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COE/IMHEHMS, KPEKUHI, pPU(OPMMHI, THUIBI XHMHYECKHX PEAKIUi
(OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIE, SK30- M SHIOTEPMUYECKHUE, PEAKIIUN
MOHHOTO OOMEHa, TOMO- M T€TEPOTeHHbIE, 0OpaTUMbIE U HEOOPATHMBIE),
pactBsop, SJIEKTPOJIUTI, HEDIEKTPOIIUTHI, IEKTPOJTUTHYECKAS
JMCCONMANNS, CTENEHb IUCCOLMAIMH, OKMCIUTENb, BOCCTAHOBUTEIND,
3JIEKTPOIIH3, CKOPOCTh XUMUYECKOM peakiuy, XUMUYECKOe PaBHOBECHE)

1.2

TCOPHU 1 3aKOHBI (TeOpI/IH XUMHYCCKOTO CTPOCHUA OPraHuYCCKUX BEIICCTB
AM.  bymnepoBa, Teopus = DIEKTPOIMTHUECKOM  JUCCOLMALNH,
[Tepuonnueckuii 3akoH JI.MI. MeHneneeBa, 3akOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHH, MHPOBO33PEHUECKHE
3HaHUW, JICXKAIME B OCHOBE IMOHUMAHHUA NPUYMHHOCTH W CHUCTCMHOCTHU
XUMHYECKUX SIBIICHUH, COBPEMEHHBIE IIPEICTABIEHUS O CTPOCHHUH
BEIIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSAX
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1.3

MpEaACTABIICHUA O MEXaHU3MAaX XUMHNYCCKUX pCaKHHﬁ, TEPMOAUHAMUYCCKUX
N KHHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IIPOTCKAaHHA, O XHUMHYCCKOM
paBHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToIIOTMYEeCKHEe CBEACHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MaCHOM  HUCHOJb30BAaHMM  BAXHEMIIMX  HEOPraHUYECKUX U
OpPraHMYECKHX BEILECTB B OBITY U MPAKTHUECKOMN EATEIIbHOCTU Y€I0BEKa

1.5

oOuiye Hay4Hble MPHUHIMIIBI XMMHYECKOr0 IPOM3BOJACTBA (HA IMpUMEpE
IPOM3BOJICTBA CEPHON KUCIIOTHI, aMMHAaKa, METaHOJIA, IIepepaboTKH HE(TH )

CdopMupOBaHHOCTH YMEHHIA BBISIBIISTH:

2.1

XapPaKTCPHBIC MMPU3HAKKW U B3aUMOCBA3b U3YUYCHHBIX HOHSITPIﬁ, IMPUMCHSATDH
COOTBCTCTBYIOIIUE TIIOHATHUA IIPpU OIIHMCAHHU CTPOCHHUA U CBOMCTB
HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XMMHYCCKUX 3HAHHUU C IOHATHUIMH H MpeaAcCTaBICHHUAMA
APYyrux npeamMeToB IJid 0osiee OCO3HAHHOIO IMOHHUMAHUA U OOBICHEHHS
CYIIHOCTH MAaTCpHaJIbHOIO CAUHCTBA MUpPa

CdopMHpOBAaHHOCTH YMEHHSI HCITOJIb30BaTh:

3.1

HAaUMEHOBAaHUS XMMHYECKHUX COCIMHEHMH MEXAYHAapOJHOIO COH3a
T€Op€TH‘I€CKOfI nu HpPIKJIaIIHOfI XUMHUHU U TpI/IBI/IaJII)HI)IG Ha3BaHUA BCUICCTB,
OTHOCSIIIMXCS K M3YYEHHBIM KJjaccaM OPraHUYECKUX M HEOPraHU4YeCKHUX
COCIMHEHNH

3.2

XUMHYECKYI0O CHUMBOJIMKY JUISI COCTaBJCHHs (OpPMYNT HEOPTaHMYECKUX
BEILIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALICHHBIX U
CKEJICTHBIX) (POPMYJT OPTaHHUECKUX BELIECTB

ChopMUpOBaHHOCTH YMEHUS KIIACCU(DUITMPOBATH:

4.1

HCOPTaHUYCCKHUE BEHICCTBA, CaMOCTOATCIbHO BI)I6I/IpaTI) OCHOBAaHUSA H
KpUTCPpUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I HU3y4YaCMbIX XUMHWYCCKHUX 00BEKTOB

4.2

OpraHMYeCKHE BEIIEeCTBA, CAMOCTOSTENbHO BBIOMpPATh OCHOBaHHUS U
KPUTEPUN JJIs1 KIIACCU(PUKALIUU U3YyYaeMbIX XUMHUYECKUX OOBEKTOB

43

[0 pa3IUYHbIM MpU3HAKaM (YHCIy M COCTaBy pearupyroliyux BeEIIeCTB,
TerioBoMy 3¢deKkTy peakluud, U3MEHEHUIO0 CTEeNeHed OKUCICHUS
AIIEMEHTOB, 00PAaTUMOCTH PEAKIMU, YIaCTUIO KaTaIu3aTopa)

ChopMUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BaTh IEKTPOHHOE CTPOCHUE
aToOMOB (B OCHOBHOM M BO30YX/JEHHOM COCTOSIHUW) U MOHOB XMMHYECKHX
aneMeHToB 1 - 4 nepuonos Ilepuonnueckoit cucremsl .M. MenneneeBa u
WX BAJICHTHBIE BO3MOXXHOCTHU, UCIIONIB3YS TIOHITHUS S-, P-, d-DIEKTPOHHBIE
opOUTaNIN, SHEPreTUYECKHUE YPOBHU

ChopMupoBaHHOCTb yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHUYECKHX 3JIE€MEHTOB U 00pa3yeMbIX HWMHU COEAMHEHUU IO
[IepuoJaM U rpymnmnam
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CdopMHpOBaHHOCTH YMEHUS COCTABIATh YPABHEHUSI XMMUUECKHUX PEaKIUii
U PacKphIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ oCPECACTBOM COCTAaBJICHUA
QJICKTPOHHOT'O 0ajlaHca STHX pCaKHI/Iﬁ

7.2

YPaBHEHHs pEaKUMH pa3IUYHbIX THUIIOB; IIOJHBIE M COKpAILCHHBIC
YpaBHEHHsI peaKkluii HOHHOTO OOMEHa, YUMUTBIBAsl YCIIOBHS, MPU KOTOPHIX
9THU PEaKLMH UAYT 0 KOHLA

7.3

peakuui THUIpOJH3a, PEeaklHil KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUS )

CdopMHpPOBAHHOCTH YMEHUS MOJTBEPKIATh:

8.1

Ha KOHKDETHBIX IIpUMepax XapakTep 3aBUCUMOCTH pEaKIMOHHOU
CIIOCOOHOCTH OPraHUYECKUX COCNMHEHUH OT KpPAarTHOCTH U THIIA
koBaseHTHoi cBsizu (O~ u T-CBA3M) prapmuoro piusHus aTOMOB U rpyII
aTOMOB B MOJIEKYJaxX, a TaKXe OT OCOOEHHOCTEH peayn3allii pa3IudHbIX
MEXaHU3MOB IIPOTEKAHUS PeaKIIHii

8.2

XapaKkTEepHbIE XHMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMMU
DKCIIEPUMEHTAMH U 3alMCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUN

CdopMHpOBaHHOCTh YMEHHS XapaKTepHU30BaTh COCTaB U BakHEIne
CBOMCTBA BEICCTB, TPHHAICIKAIINX K ONIPEICIICHHBIM KJIACCaM M TPYIIIIaM
COCMHEHUN  (IPOCThIC  BEIIECTBA, OKCHUIbI, THIPOKCHUBI, COJIH;
YIJIEBOIOPO/BI, MPOCTHIC 3(DUPBI, CIIUPTHI, (EHOIBI, ATbJCTHU/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CJIOXHBIC J(QUPBI, KUPbI, YIJICBOAbI, AMHHBI,
AMUHOKUCIIOTHI, OCITKH)

10

CdopMHpOBaHHOCTh YMEHHUS MPOBOAUTH pacueThl MO XUMHUYECKUM
dopMynaM M ypaBHEHMSIM XHMHYECKHUX pPEaKIMA C MCIOIb30BaHUEM
($u3NYECKUX BEIUYMH:

10.1

Macchl (00beMa, KOTMYeCTBa BEIIECTBA) MPOAYKTa PEaKIUH, €CIIU OJTHO U3
UCXO/IHBIX BEILIECTB JaHO B BUJE PacTBOpa C ONPEAETICHHON MaccoBoi
JI0JIEH paCTBOPEHHOTO BEIIECTBA UJIU JIaHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOJIA MPOIYKTa pEaKluu

10.3

TETI0OBOTO d(PdekTa peakiuit

10.4

00BEMHBIX OTHOIIICHHH T'a30B

10.5

0 HAXOXKJEHUIO XUMUUYECKOH (hOPMYJIIbI BEIIECTBA

11

Bnagenue cucremoil 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SBICHUU
MPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE MPUMEHSTh
OTU 3HAHUSA NPHU DKCIIEPUMEHTAIBHOM MCCIECAOBAaHUM BELIECTB WM IS
OOBSICHEHHsS] XUMUYECKHX SIBICHWH, WMEIONMX MECTO B MPHUPOJE,
MPAKTUYECKOM AEATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU

12

CdopMHpPOBaHHOCTH YMEHUS PUMEHSTh (MCIIOIB30BaTh) 3HAHUS O COCTaBe
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U CBOWCTBAX BEIIECTB JUIsI JKCHEPUMEHTAJIbHOM NIPOBEPKH TMIIOTE3
OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHYECKUX pPEaKUUil |
IIPOTHO3UPOBAHUSI BO3MOXKHOCTEH HX OCYIIECTBJICHUS; CHCTEMHBIE
XUMUYECKUE 3HaHUS I8 OOBSCHEHHMS] M TNPOTHO3UPOBAHMS SIBJICHUM,
MMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOLY; Ul HPUHATUS TPaMOTHBIX
peleHnit IpoOJIeM B CUTYaIIUsX, CBSI3aHHBIX C XUMHEH

13

CdopMHpOBAaHHOCTh YMEHUS IUIAHUPOBATh W MPOBOAUTH XUMHYECKUN
IKCTIEPUMEHT (MOJy4YEeHHE W H3yYCHHE CBOICTB HEOPraHHMYECKUX |
OpPraHMYECKHX  BEIIECTB, KAYeCTBEHHBIC PEAaKUUU  YIJIEBOIOPOOB
Pa3IUYHBIX KJIACCOB M KHCIIOPOACOAEPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne YKCIIEPUMEHTAIBHBIX 33]a4 110 PACIIO3HABAHUIO HEOPTraHHMYECKUX
U OpraHWYecKHX BEUIECTB) C COONIONCHHWEM TIpaBHI OE30MacHOTO
oOpallleHuss C BeUIeCTBAaMM U JIaDOpaTOpHBIM  0OOPYIOBaHHUEM;
bopMynupoBaTh TN MCCIIENOBAHUS; TPEICTABIATh B pa3iniHol (opme
PE3YJIBbTATHI OKCIICPUMCHTA, AHAJIU3UPOBATH U OUCHHUBATL UX TOCTOBCPHOCTDH

14

ChopMHpPOBAaHHOCTh YMEHHUS OCYIICCTBISATH IICJICHAPABICHHBIA ITOUCK
XUMHUYECKON HH(OpMAaILIMK B pa3MTUYHBIX UCTOUYHUKAX (HAy4YHAs U y4yeOHO-
Hay4Has JIATepaTrypa, CpecTBa MaccoBoi nHpopmaruu, cetb MHTEpHET M
Ipyrue), KPUTHYECKH aHAIM3UPOBaTh XHMHUYECKYI0 HMH(OpPMAIHIO,
nepepadaThiBaTh €€ M HMCIIOJIB30BaTh B COOTBETCTBHHM C TOCTAaBJICHHOU
y4eOHOH 3a1a4eit

15

CdopMHpOBaHHOCT, ~ YMEHHS  MPOTHO3MPOBAaTh, AaHAIU3UPOBaTh U
OIICHUBaTh MH(MOPMALMIO C TO3UIUK IKOJOTUYECKON Oe30MmacHOCTH
MOCIIEACTBUI OBITOBOII M MPOU3BOJACTBEHHOW JEATEIHHOCTH YEJIOBEKa,
CBA3aHHOM C TIepepadoTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHMMH
OCO3HaBaTh OMACHOCTh BO3JCHCTBHSI HA KUBbIE OPraHU3MBbI OMPEIEICHHbBIX
BCIIICCTB, IIOHUMasd CMBICJI ITOKa3aTecJIisd HpCI[GJII)HOI;'I IIOHyCTI/IMOﬁ
KOHILEHTpAIlMM, M TOSCHATh Ha IMpUMepax CHOcOoObl YMEHbBLICHHMS U
IPEIOTBPAIICHUS UX BPEIHOTO BO3AEHCTBUS HA OPraHNU3M YeJIOBEKa

[lepeueHs 311€MEHTOB coepxkaHusl, poBepseMblx Ha EI'D o xumuu

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKaHUA

TeOpeTI/IquKI/IC OCHOBBI XUMHU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTPOCHUs aToma. Pacmpenenenue
ANIEKTPOHOB IO JHEpPreTHYeckuM ypoBHAM. Kilaccupukanus XUMHUECKHX
sneMeHToB. OCOOEHHOCTH CTPOCHHUS YHEPTeTUUECKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAas
KoH(UTryparus aroma. BaneHTHBIE 2TEKTPOHBI

1.2

Ilepuognyeckass cucrema xumudeckux oanemeHtoB .M. Mengeneesa.
Ousnueckuii cmeicn [lepuognueckoro 3akona /[.M. Menneneesa. IIpuuunbl u
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH I10 ITepruoaM
U rIpynnaM. 3aKOHOMEPDHOCTHM B H3MEHEHHUU CBOMCTB IIPOCTBIX BEIIECTB,
BOJOPOJHBIX COCIMHEHUM, BBICIIUX OKCUJIOB U TUAPOKCUIOB

1.3

BanenTHocTh. DnekTpooTpuniareabHocTh. CTeneHb OKUCIEHUs
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1.4

Buasl xumuueckoii CBsi3u (KOBaJIeHTHAs!, HOHHAs, METAJIMUECKAsi, BOJOPOIHAS) U
MeXaHM3MBI ee 00pa3zoBaHMA. MeEXMOJEKYJIIpHbIE B3auMoaencTBHs. BemecTa
MOJIEKYJSIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUs. THuIbl KpPUCTAIUIMYECKHUX
peleTok. 3aBUCMMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJIIMYECKON pELIETKH

1.5

Xumnueckas peakiusi. Kinaccupukanus XUMAYeCKUX peakiuii B HEOpraHMYeCKON
Y OPTaHUYECKOW XMMMH. 3aKOH COXPAaHEHMsI MAaCChl BEILIECTB

1.6

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TemoBble 3pPeKThl XUMHUUECKUX peakiuil. TepMoXUMUUEeCKUE YpaBHEHHUS

1.8

OOparumble peakuuu. XUMHYECKoe paBHOBecue. DakTopbl, BIMSIOIIKME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunnun Jle Ilarense

1.9

Onexrponutudeckas aucconnanus. CuipHble W cnalbie snmekTponuTsl. Cpena
BOJIHBIX pAcTBOPOB BEIIECTB: KHCIas, HeWTpanbHas, mienoyHas. CrerneHb
auccoranuu. Peakiium HOHHOTO 0OMeHa

1.10

I'uaponus coneit. Monnoe npousBeneHue Boasl. Bomopoansiii nokaszarens (pH)
pacTtBopa

1.11

CriocoOBbl BbIpayKeHUSI KOHIIEHTPAIIMK PAaCTBOPOB: MAaccoBasi J0JIS1 PACTBOPEHHOTO
BELIECTBA, MOJIIpHAsl KOHLEHTpauus. HacbllieHHbIE M HEHACBILIEHHBIE PACTBOPBI,
pactBOpuUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [loBeneHne BelecTB B cpeaax ¢
pa3HbIM 3HaueHueM pH. MeTtonbl a5iekTpoHHOTO OanaHca

1.13

DNEKTPOIHU3 pacTBOPOB U PACILIABOB COJNEH

OCHOBBI HeOpFaHquCKOﬁ XUMHNH

2.1

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPTraHNYCCKUX COEIUHEHUH. HOMGHKHaTypa HEOpPTaHNYCCKHUX
B€HICCTB

2.2

XUMHYECKHE CBONCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KA, KaJIbIIUA, MAarHHH,
ATIOMUHHM, IIMHK, XpOM, >Kele30, Melb) U UX coeauHeHuid. OOmme crocoObl
MOJTYYECHHSI METAJIOB

23

XUMHUYECKUE CBOMCTBA BaXHEHIIMX HEMETA/IOB (TajoreHOB, CEphl, a30Ta,
docdhopa, ymepoma U KpeMHHUS) M HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIINUX KUCIIOT, BOTOPOIHBIX COSTUHEHUH )

24

I'eneTnyeckas CBsI3b HCOPraHNYCCKHUX BCIICCTB, MMPUHAMJICIKAIINUX K PA3JIAYHBIM
Ki1accaM

2.5

Unentudukauss HeopraHMueckux coequHeHui. KauecTBeHHble peakuuu Ha
HEOPraHWYECKHUE BELIECTBA U HOHBI

OCHOBBI OpFaHHqCCKOﬁ XUMHNHU

3.1

OCHOBHBIE TIOJIO)KEHUS TEOPHUM XHMHUYECKOTO CTPOCHHS OpPraHUYeCKUX
coequHeHnnii A.M. BbytiepoBa. YriepoIHbId CKEIET OPraHUYECKOW MOJIEKYIIbI.

KparHocTh xumudeckoit cpsasm, O~ m T-CBABHM  gpd. sp’. sp-ruGpuamsanmm
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opOuTaneii aToMOB yriepoaa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus Mosekyll. [omoinoru. ['omonornyeckuii psaa. Mzomepust u u3omepsl

3.2

[Tonsitue o pynknmoHansHOU rpynne. OpueHTannoHHbIe Y3PPEKThI 3aMeCTUTENCH

3.3

[IpencraBnenne o KiacCH(PUKAIIMM OPraHMYECKHUX BemiecTB. HomeHkmarypa
OpraHWYECKUX COCIAMHCHHH (CHCTeMaTHyecKas) W TpPHUBHUAJIbHBIC Ha3BaHUS
BAKHEMIINX MPEACTABUTEIICH KIACCOB OPTAaHUYECKUX BEILIECTB

3.4

CBoOonHOpaIMKATBHBIN M MOHHBIA MeXaHU3MbI peakiun. [lonstue o Hykieoduie
u anekrpoduiie. [paBuino MapkoBuukoBa. [IpaBmiio 3aitiieBa

3.5

Aukanbl. XMMUYECKHE CBOWCTBA AJIKAHOB: TaJOT€HUPOBAHUE, JIETUIPUPOBAHUE,
TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHI, Hu30Mepu3auusa, ropenue. llomyuenue
ankaHoB. [{ukioankansl. Cnenuduka CBOMCTB IIUKIOAIKAHOB C MAJIBIM pa3MepoOM
HMKiIa. Peakuuy npucoeInHeHus U paJuKalbHOTO 3aMELICHUS

3.6

Ankenbl. XMMHUYECKHE CBOMCTBA: peaklUMU NMPUCOEAUHEHHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOTAIIOTeHUPOBAHUE, THpaTalus), TOPEeHUs, OKUCICHUS H
nonumepuzanuu. IIpomeblliuieHHbIE UM Ja0OpaTOpHBIE CHOCOOBI  IOJNyYEHUs
aJIKEHOB

3.7

Ankanguenbl. XMMHMYECKHE CBOMCTBA QJIKaJUEHOB: PEaKIHMH IPUCOCIUHECHMUS
(ruapupoBaHue, TaJOTeHUPOBaHHUE), TOpeHUs W noiaumepuszauuu. IlomyueHue
aJKagueHoOB

3.8

AnkuHbl. XMMUYECKHE CBOICTBA: peakUuu NMPUCOECAUHEHMS (TaJoreHUpOBaHUE,
THJIpUPOBAaHUE, TUApaTalys, TUAPOraJIoreHUPOBAHUE) KaK CIOCO0 IMOJIydyeHUs
IIOJIAIMEPOB U JIPYTUX IIOJE3HBIX NpOayKTOB. Peaknmm 3amemenus. [openue
aleTUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATyPHOIO IUIAMEHU JJI CBAPKU U PE3KU
MmeTajuioB. [Ipumenenne aneruneHa

3.9

Apenbl. XuMu4eckre CBOUCTBa OEH30J1a: PEaKIUH AIEKTPOGIIEHOTO 3aMEIICHUs,
OpUCOeIUHEHUs:  (THIpUpOBaHUE, TaJoreHupoBaHue). Peakius  ropeHus.
Oco0eHHOCTH XUMHYECKHUX CBOMCTB Toityosna. [lomyuenue 6ensona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB cTHpoda. [lonumepusanus ctuposna. CriocoObl MoryuyeHus 1
NPUMEHEHHE apOMaTHYECKUX YTIIEBOAOPOIOB

3.10

Cnuptel.  IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJIEMCTBUE €  HATpUeM Kak CHOcO0  YCTaHOBJIEHUS — HAJIUYMs
THAPOKCOTPYNINBI, €  TaJOT€HOBOAOPOAAMU  KaK  CHOCOO  MMOJIy4eHHUS
pPacTBOPUTEIIEH, BHYTPU- U MEXMOJIEKYIISpHAs Aeruaparanus. Peakuus ropeHus.
[Tonydyenne »5TaHOna: peakuuss OpOXKEHHMsS DNMIOKO3bl, TUApATalus 3TUIICHA.
OTUJEHIIMKOIb U INMLEPUH KaK IPEACTaBUTEIM IPENEIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®eHoin. XuMuueckue cBoWcTBa (eHona (peakuuu ¢ HaTpUeM, THIPOKCHUIOM
HaTpus, 6pomom). [Tonyuenue denomna

3.12

Anpaeruipl. XUMUYECKUE CBOMCTBA MPENECIbHBIX alIbJIETUAOB: THIAPUPOBAHUE;
Ka4eCTBEHHBIE pEaKIMu Ha KapOOHWIBHYIO Tpymimy (peakmus '"cepeOpsHOro
3epkana, B3aumoneiicteue ¢ ruapokcunom meau (II). Ilomyuenue mpenenbHBIX
aJbJACTUIIOB: OKHUCIEHWE CIUPTOB, THApATalvs aleTuiieHa. AIETOH Kak
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MIPEICTaBUTENh KETOHOB. OCOOCHHOCTH PEaKIMU OKUCIICHHS alleTOHa

3.13

KapOoHoBbIe KHCIOTBL. XHMMHUYECKHE CBOWCTBA MPENENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TonydyeHune npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIIEHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, aJlbJETMI0B. Bpicmiue npeneibHble U
Hernpe/ienbHble KapOOHOBBIE KUCIIOTHI

3.14

Crnoxubie 3gupsbl U kupbl. CiocoObI MOTy4eHUs CI0KHBIX 3(upoB. OOpaTUMOCTh
peakuuu osrepudukauu. [IpuMeHEHHe CIOKHBIX 3()HUpPOB B THUIICBOH W
nap@roMepHOil MPOMBINIICHHOCTH. JKUPBI Kak CIOXKHbIE 3(UPHl TIHLEPUHA U
BBICIINX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA KHPOB: TUIPUPOBAHHE,
okucieHue. ['maponus, wiv OMBUICHHE, KUPOB KAaK CHOCOO MPOMBIILIEHHOTO

MOJIYYCHHUSI COJICH BBICIIMX KapOOHOBBIX KHCIIOT. MBIIA kak comu BhICIIHX
KapOOHOBBIX KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA INIFOKO3bI: PEAKIMH C y4aCTHEM CIIUPTOBBIX U aJbJIeIUIHON
Ipynn ¥ MOJIOUHOKHUCIIOE OpokeHue. [IpumeHeHHe IIIOKO3bl, €€ 3HAaueHUE B
KHU3HEIEATENbHOCTH  OpraHm3Ma.  Jlucaxapuiel:  caxapo3a,  MaJlbTo3a.
BoccranaBnuBaromue ¥ HEBOCCTAHABIMBAIOLIME aucaxapuisl. ['maponus
nucaxapunoB. Ilomucaxapunel: kpaxmai, miukoreH. CTpoeHHe MaKpOMOJIEKYI
KpaxMmajla, I[JMKOI€Ha WU Ie/untoio3bl. (DHU3MYecKkue CBOMCTBA Kpaxmala MU
LEJUTI0NI03bl. XMMHUUECKHUE CBOMCTBA Kpaxmalia: THIPOJIN3, KaYeCTBEHHAs peaKius
¢ nonoM. XMMHYECKUE CBOMCTBA IEJUIIONIO3bI: TMAPOIU3, MOJIydYeHUE S(PUPOB
1euIro03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIH LIEIK)

3.16

AMuUHBI. AMHMHBI KaK OpraHH4YeCKHe OCHOBAaHUS: PEAaKLUU C BOJOU, KUCIOTAMH,
peakuuss TOpeHus. AHWIMH KaK IpEICTaBUTENIb apOMATUYECKUX aMHUHOB.
XuMHUYECKHEe CBOICTBA AaHWIMHA: B3aUMOJICHCTBHE C KUCIOTaMu, OpOMHOM BOJIOH,
okucnenue. [lonyyeHne aMHHOB aJKUIMPOBAaHUEM aMMHUAKa U BOCCTAHOBJICHUEM
HUTPOIPOU3BOHBIX YIIIEBOIOPOIOB

3.17

AMUHOKHMCIOTBI M OenKH. AMHHOKHCIOTBI Kak aM{QOTepHble OpraHHYecKue
coenquHeHusl. OCHOBHbIE aMUHOKHUCIOTHI, OOpasyrouue Oenku. XHUMHUYECKHe
CBOMCTBa OENIKOB: TMIPOJIN3, ACHATYpaLUs, KaueCTBEHHbIE (I[BETHBIC) PEAKIIUU Ha
Oenxu

3.18

CrpoeHrne M CTpPYKTypa IOJMMEPOB. 3aBHCHMOCTb CBOWCTB IIOJMMEPOB OT
cTpoeHusi MoJekyid. OCHOBHBIE CIOCOOBI TOJYYEHUSI BBICOKOMOJEKYISIPHBIX
COEAMHEHUI: peakuuu MOJUMEpHU3aluy M NOoJIMKOHJeHcanuu. Knaccudukarus
BOJIOKOH

3.19

Nnentudukamus OpraHMuecKux CcoeAMHEHUH. PereHne sKCIepUMEHTAIBHBIX
3a/1a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB

3.20

I'eHeTnyeckas CBA3b MCXKAY KJIaCCaMH OPraHUYCCKUX COE€IUHEHUI

XUMHS U )KU3Hb

4.1

Xumust B moOBceqHEBHOM >ku3HU. IIpaBuna Oe3zomacHoil paboThl C €IKUMH,
TOPIOYMMU U TOKCUYHBIMH BEIIECTBAMHU, CPEACTBAMU OBITOBONM XUMHH

4.2

XuMUS 1 310pOBbe. XUMHUS B MEAUIIUHE. XUMUS U CEITBCKOE XO35IMCTBO. XUMHUS B
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MIPOMBITINICHHOCTH. XHUMHSI ¥ SHEPTeTHKA: MPUPOAHBIA W MOMYTHBIH HEDTIHON
ra3bl, UX COCTaB U Hcmoib3oBanue. CoctaB HEQTH U ee iepepaboTka (IPUPOIHBIE
MCTOYHUKH YITIEBOAOPOIOB)

43 XUMHUS U IKOJIOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIolIe cpedabl M €ro
nocnenctBus. Oxpana ruapocgepsl, mouBbl, arMochepsl, Guopsl U (ayHsl OT
XUMHYecKkoro 3arpsisHeHus. [Ipobrmema 0TX0mOB U MOOOYHBIX MPOAYKTOB.
ATnBTepHATUBHBIEC HICTOYHUKH YHEPTUU

4.4 OO0mmue mpencTaBiIeHHs] O MPOMBIIIICHHBIX CIOCO0aX MOMYyYEHUS XUMHYECKHX
BEIIECTB (Ha IpHUMepe MPOM3BOJICTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
nBeTHas ~ Metayuryprus.  CTekio M CWIMKAaTHasT  MPOMBIIUICHHOCTb.
[IpombiniienHass ~ opranuueckas  xumus. Celpbe  JJii  OpraHUYECKOU
MPOMBIIIUICHHOCTH

5 Tunel pacdeTHBIX 3a1a4

5.1 PacueTsl Maccel BemecTBa WM O0BEMa Ta30B IO HM3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce Wiu 00beMy OJJHOTO U3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB

52 Pacuets! TeroBoro a3gpdexra peakuuu

53 PacdeTsl 00b€MHBIX OTHOIICHUH Ta30B MPH XUMHYECKUX PEAKIUIX

54 Pacuersr macchl (00beMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )

5.5 Pacuersl MaccoBoif wiaM OOBEMHON JOJM BBIXOJA MPOAYKTa pEaKIUU OT
TEOPETUUYECKU BO3MOKHOIO

5.6 PacueTsl Macchl (00beMa, KOTMYECTBA BEUIECTBA) MPOMYKTA PEAKIINHU, €CITH OTHO
U3 BEIIECTB JAHO B BHUJE pacTBOpa C ONPEINECIEHHOM MaccoBOM Jonen
PacTBOPEHHOTO BEUIECTBA

5.7 Pacuerst ¢ wucnonb3oBaHuMeM MOHATHM  "MaccoBast gons", "MoJspHas
KOHIIEHTpanus'", "pacTBOPUMOCTH"

5.8 Haxoxaenne MonekyaspHOH QOpMyIbl OpraHMYEcKOTO BEIIECTBA IO €ro

IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WJIM IO
IPOJyKTaM CrOpaHMs
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4. OBBEM YYEBHOI'O ITIPEJIMETA 1 BUJIbl YYEEHOU PABOThI

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem yueOHOro npeamera 50
B TOM YHCIIE:
OcHOBHOE CcoJIep>KaHHE: 46
— Ypok 38
— IIpakTuueckue 3aHsITHS 8
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Coaep kaHue 4
MPUKIIAIHBIX MOJTyJIEH):
- VYpok 2
— IlpakTnueckue 3aHATHS 2

CamocTositenpHas paboTa (Bcero)

IIpomesxkyTounas arrectauus B popme 1uddepeHunajIbHOro
3a4era
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O IPEIMETA XUMMS (FA30BbII YPOBEHB)

n/n

HaumenoBanmue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

1.1 | Ilpenmer 2 Ypoxk
OpraHu4ecKo 1. | lpeaMer OpraHMYECKOM XUMMH: €€ BO3HUKHOBEHHE, Da3sBUTHE U | PacKphIBaTh CMBICH  HM3yYaeMbIX MOHATHH  (BBIABIATH KX
xumun. Teopus 3HAUCHUE B TIOJYUYEHUU HOBBIX BEIECTB U MATEPUATIOB. T€OPHS CTPOEHHS | XapaKTEPHBIE MNPHU3HAKM), YyCTAHABIMBATH HMX  B3aHMOCBS3b.
CTPOCHMS opraundeckux coequuenuii A.M. Bytneposa, ee 0CHOBHBIE MONOKeHUs., | [[PUMEHSTE MONIOKEHUS. TEOPUH CTPOCHHUST OPraHUIECKUX BEIIECTB
OpraHM4ECKIX CTpyKTypHEIE (POPMYIIBI OPTaHMIECKHX BemecTB. ['oMomorns, nzomepus. | A. M. ByTmepoBa 11 00bSICHEHHS 3aBHCHMOCTH CBONCTB BELIECTB
coenunennii A.M. XuMuuecKass CB3b B OPTaHUYECKHX COEJIMHEHMSX - OJMHAPHBIE M | OT MX COCTaBa M CTPOEHUs. MICIIONBb30BaTh XUMUYECKYH) CHMBOIIMKY
Bytneposa KpAaTHbIE CBS3U. I COCTaBJIEHHS. MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pasBépHyTOH,
IpencraBnenne 0  KIacCM)UKANMM — OPraHMYECKMX  BENIECTB. | COKPAIIEHHOMN) GOPMyII OPraHMUECKHX BemeCTB. ONpenessTs BU bl
HoMmeHKnaTypa OpraHMYECKMX COEJUMHEHHE (CHCTEMATHYECKast) W | XMMHUYECKOH CBA3M (OJMHADHBIE, KPATHBIE) B OPTaHUYECKHX
TpUBHANbHBIE ~ Ha3BaHWA  BAKHEHIIMX  IIPEJCTaBHTENEH  KIIACCOB | COEIMHEHHsX. PacKphIBaTh POJIb OPraHUYECKOH XMMUM B NPUPOIE,
OPTraHHYECKUX BELIECTB. XapaKTEePH30BaTh €€ 3HAUCHUE B KU3HU YEJIOBEKA, HILTFOCTPUPOBATH
DKCIIEPMMEHTANBHBIE METOJIBl U3yYEHHs BELIECTB M MX MPEBPALIEHMit: | CBA3b C APYTMMH HAyKaMH.
03HaKOMJIEHHE ¢ 00pa3liaMi OPraHMYECKUX BEIIECTB M MarepuanaMu Ha | Ha6io1aTh ¥ ONMMCHIBATH JEMOHCTPALMOHHBIE ONBITH; MPOBOJIUTE
UX OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHMYECKHX BELIECTB, | U ONMKMCHIBATH JAOOPATOPHBIE OMBITH U PAaKTHYECKUE PAabOTHI
HaOJII0/ICHHE U OTIMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB [0 MPEBPALIEHHIO
OPraHHWYeCKUX BEIIECTB NPH HArpeBaHWHM (TUIABJIEHHUE, OOYIJIMBAHUE W
TOpCHUE).
Paznea 2. Yraesogopoasnl
2.1 | [IpenenbHble 2 Ypok
YTICBONOPOIBI — 2. | ANKaHBL: COCTaB M CTPOEHHE, TOMOJIOTHYECKMI psifi. MeTan W 3TaH - | PackpbiBaTh  CMBICH — M3yYaeMbIX IOHATHA  (BBIABISATH KX
QJIKaHBI 1 OpOCTENIIME MPEICTABUTENM AIKAHOB: (DU3UUECKHE U XMMUYECKUE | XapaKTepHble [NPU3HAKW), YCTAHABIMBATL UX B3aUMOCBS3b,
aJTKaTHCHBL CBOWCTBA (peaKkiuy 3aMENIEHHs] W TOPEHHUs), HAXOKIEHHE B IPUPOJE, | UCIIONIB30BATH COOTBETCTBYIONIUE NOHATUS [IPH OMMCAHUU COCTaBa,
HOJTy4eHHE U IPUMEHEHHE. CTPOEHMS W NpEBpalleHHil  OpPraHUY4ECKMX  COEIMHEHHIA.
Anxanuensl: OyranueH-1,3 u metunOyranueH-1,3: ctpoenue, BaxHeimue | Mcmonb30BaTh XUMUYECKYIHO) CHMBOJHMKY JJs  COCTaBIICHUS
XUMHUYECKHE CBOWCTBa (peakuus moiuMepusanuu). llodydeHue | MOJEKYIAPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOM, COKpAIIEHHOI)
CHHTETHYECKOTO KayuyKa U PE3UHEI. (OpMyJT OPraHMYECKUX BEIECTB.
2.2 | IlpenenbHbIE 2 3. | IlpodeccoHaIbLHO OPHEHTHPOBAHHOE cO/lep:KaHue: AJKMHBI: COCTaB | YCTaHABIMBATh TNPHUHAIICKHOCTh BEIIECTB K OMpPEICICHHOMY
YIIEBOIOPOABI  — U  OCOOEHHOCTH CTPOEHMS, TOMOJOIMYecKHil psi. ANETHIEH - | KllacCy YIJIEBOJOPOJOB MO COCTABY M CTPOEHMIO, HA3bIBATh HX IO
AJIKEHbI npocTreiiiuii npeicTaBUTENb ATKMHOB: COCTAaB, CTPOCHHE, (PU3MYECKUE U | CUCTEMATHYECKOH  HOMEHKIATYpe; HPUBOJUTH  TPUBUAILHBIC

XAMHUYECKHE CBOWCTBA (peakuWH THAPHPOBAHUS, TaJOTEHHPOBAHUS,
THIpaTaliy, TOPEHHs), TOJTyYeHHEe U IPUMEHEHHE.

Ha3BaHUA OTACIIBHBIX HpeHCTaBHTeHeﬁ YTJI€BOAOPOI0B.
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2.3

Henpenenbusie
YTJIEBOAOPOBL:
aJIKeHbI, alKaUueHBI,
AIKHUHBI

Ypok

4.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH psiA. DTHIIEH U IPONIICH
- TPOCTEHINNE TPEICTABUTEIN AIKCHOB: (HU3WYECKHE M XHMHUYECKHC
CBOHCTBa (peakIMW THIPHUPOBAHWSA, TaJOT€HHPOBAHMSA, THApATaIWH,
OKHCIICHUS U TTOJIMMEPU3aIiH ), TIOJydCHNE U IIPIMEHEHHE.

OmnpenensiTb  BHABI ~ XUMHYECKOW  CBA3M B MOJIEKyJax
YTJIEBOJOPO/OB; XapPaKTEPU30BaTh 3aBUCHMOCTh PEAKIMOHHOM
CIOCOOHOCTH YTJIEBOJOPOIOB OT KPATHOCTH KOBAJICHTHOW CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHNE, (pU3NIECKUe H
XUMHYECKHEe CBOMCTBA, BaXXHEHIINE CIOCOOBI  TONYyYCHUS
TUNAYHBIX TPEACTaBUTEICH Pa3IMUHBIX KJIACCOB YTJICBOAOPOJIOB
(MeraHa, STaHa, JTWIEHA, alleTWiIeHa, OyraameHa -1,3, OGeH3oxa,
TOJIy0Ja). BEISBIATE FeHETHYECKYIO CBSI3b MEXKAY YIIIEBOJOPOIAMH
W TIOATBEPXKAaTh €€ HaJWu4he YPaBHEHUSIMU COOTBETCTBYIOIIMX
XMMHYECKHX PEAKIMH C UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYJL.

2.4 | Apomaruyeckue Ypok
YTICBONOPOIBI 5. | Apensl benson: cocras, cTpoeHue, GU3HYECKHE M XMMUYECKHE CBOMCTBA | XapaKTepU30BaTh MCTOYHUKH YIJIEBOIOPOIHOTO CHIPhS (HE(TH,
(peakuuy rajoreHMpOBaHUs U HUTPOBAHMS), MOJTy4YEHUE W IIPUMEHEHHE. | TIPHPOJIHBINA a3, yrob), crocoObl UX NepepaboTKU U MPAKTHIECKOE
ToKCMYHOCTL apeHOB. ['eHeTHuecKas CBA3b MEXKIY YIIEBOJAOPOAAMHM, | IPUMEHEHHE MOIy4aeMbIX MPOAYKTOB. MCIIONb30BaTh €CTECTBEHHO-
HPUHAIEKAIIMMH K Pa3IUIHBIM KJIACCaM. Hay4dHbIE METOJBl MO3HAHUS — MPOBEJEHHWE, HAOIIOJCHHE U
ITpUpOHbIE MCTOYHMKHM YTJIEBOIOPOJIOB. ONHMCAaHHE XMMHYECKOTO SKCIEPUMEHTA (J1abOpaTOPHBIE OMBITH U
npakTrdeckue padotsl). CiieoBaTh MpaBuiaM 0e30MacHON paboThI
B 1ab0OpaTtopu TpH HCIONL30BAHUM XMMHYECKOH MOCY/IBl M
000pY/IOBaHMs, a TAKIKE MPABUIIAM OOPAIIEHHs C BEIIECTBAMH B
COOTBETCTBMM C HMHCTPYKIMAMH BBINIOJHEHUsS J1abOPaTOPHBIX
ONBITOB W TPAKTHYECKUX PabOT 10 TONYYEHUIO W HU3YUEHHIO
OpPTaHHUYECKUX BEMIECTB.
2.5 | IlpuponHsie Ypok
MCTOUHMKH 6. | IIpupo/HbIii ra3 U MOMYTHBIE HEPTAHBIE TA3BL. [IpencTaBisTh pe3yJbTaThl OKCIEPUMEHTa B (opMe 3amucu
YTIICBOJAOPOAOB M HX ypaBHEHHII COOTBETCTBYIONIMX PEaKIUi M IENaTh BHIBOIABI HAa HX
nepepadoTka ocHOBe. [IpoBOIUTE BEMHCIIECHHUS IS OIPEACTIEHUS MOJIEKYIAPHON
(GOpMyJIBI OPraHMYECKOTO BEIIECTBA, 110 YPABHEHUID XMMUYECKOH
peaxuum.
2.6 | Hedrs u ee 7. | Hedth u ee npoucxoxaenue. Criocodsl nepepadbotku HedTu: neperorka, | CaMoCTOSTEIbHO — IUIAHUPOBATh W OCYINECTBIISATH  CBOIO
HPOUCXOKIEHHE KPEKMHI  (TEPMMYECKUH, KATaJIUTMYECKWH), MHUposiu3. IIpOAYKTHl | MO3HABATEILHYIO JEATENLHOCTh; PUHMMATH AKTMBHOE YYacTHE B

nepepaboTku HeTH, WX NMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.
KaMenHsIil yrons ¥ MpOAYKTH €ro mepepaboTku. DKCHepUMEHTaIbHBIC
METOJbl M3Y4YEHUs BEILECTB M MX IPEBPAIICHUI: O3HAKOMIIEHHE C
oOpasnamMu TIacTMacc, KaydyKoB M pe3uHBI, Koiekuuun «HedTbe» u
«Yroaby, MOJIeIUPOBaHNE MOJIEKYJT YII€BOAOPOAOB u
raJoreHONpPON3BOTHBIX, IPOBEACHHUE NPAKTUIECKON PabOTHI: MOIydeHNE
JTUJIEHA U U3Y4YEHUE €r0 CBOUCTB.

Pacuernsle 3anaun.

IpYyNIIOBOH y4eOHOH e TeTbHOCTH
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Bbruncienust 1Mo ypaBHEHHMIO XMMHYECKOH peakumu (Macchl, oO0bema,
KOJINYECTBA HCXOJHOTO BEIECTBA WM MPOAYKTa PEaKIMK MO N3BECTHBIM
Macce, 00beMy, KOJMYECTBY OJHOIO W3 MCXOJIHBIX BEUIECTB WIIN
MIPOAYKTOB PEAKLIUN).

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust

3.1 | Cnuptsl. ®enon 2 Ypok
8. | IlpenenbHBIE OMHOATOMHBIE CHHPTHL. METaHON W ATaHON: CTpPOeHHE, | PacKkppIBaTh CMBICT W3yYaeMBIX NOHSATHHA  (BBIABIATH X
(uzYecKre ¥ XUMUYECKHE CBOMCTBA (PEaKLMU C aKTUBHBIMU METAIUIAMHY, | XapaKTepHble INPHU3HAKH), YCTAHABIMBATH HUX  B3aMMOCBS3b,
raJloreHOBOJIOPOaMH, TOpeHHe), NpUMeHEeHHe. BoxopojHbie CBS3H | pcmomp30BaTh COOTBETCTBYIOIIME TIOHATHS TPH OMHCAHHHN COCTABA,
MEXly MOJCKyJTaMH CIMPTOB. [ICHCTBHE METaHONA M OTAaHONA HA | crpoeHMs W NPEBpAlleHHH  OPTaHWYECKHX — COSIMHEHHIL.
i/II’FaHmM HCIOBCKA. 5 Hcronb30BaTh  XMMHYECKYI0 CMMBOJMKY JUIS  COCTaBICHHUS
HOTOaTOMHBIE CIHUPTBHL. OTWICHIJIMKOIb M TIHUIEPHH: CTPOSHH « . o
oroato ¢ cimp JICHI KON mmep CTPOCHHC, | \/oneKyIsIpHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHO)
¢du3nYecKkue U XMMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO LICIOYHBIMU
(bopMyJT OpraHMYECKNX BELIECTB. Y CTAHABJINBATh IPHHAICKHOCTD
MeTalslaMi, Ka4yeCTBEHHas peaknusi Ha MHOTOaTOMHBIE —CITUPTHI).
o BEIECTB K OMNpEICICHHOMY KJIAacCy IO COCTaBy M CTPOECHHIO,
HeficTBue Ha oOpraHu3M dYejoBeka. [IpuMeHeHHWe TIMIEpHHA U -
N — Ha3HBaTh MX O CHCTEMATWdeCcKofi HOMCHKIATYPE; HpHBOZHTE
MDeHOI: CTPOEHHE MONEKYJBI, (H3MYECKAE M XUMHYECKHE CBOMCTBa. | TPUBUAIBHDBIC Ha3BaHUA OTACIBLHBIX TIpECTABUTENICH
ToxcuuarocTs (eHoNa. [IpumeHeHne GerHomna. KHCJIOPOACOAEPKAIUX COCAUHCHHH.
3.2 | Anbrerusl. 2/2 | Ypox
KapGoHoBbIe .
C 9. | Anmpmerunpl. dopmanbaeTH, aleTambICTHA: CTpOCHHUE, (u3Mueckue M | XapaKTepu30BaTh COCTaB, CTPOCHHE, NIPUMEHEHHE, QU3HIECKUE U
KHCTIOTBL. - LIIOKHBIC XMUMHUYECKHE CBOWMCTBA (pEaKkUUM OKUCICHHS M BOCCTAHOBJICHWS, | XUMHYECKHE CBOWCTBA, Ba)KHEHIIME CIIOCOOBI  ITOJYYEHUS
SupEr Ka4eCTBEHHbIE PEAKINHN), TIOJTydCHUE U IIPUMEHEHHE. THUITHYHBIX Hpe/IcTaBUTeNeH Pas3IMIHBIX KJIacCOB
O/IHOOCHOBHBIE TpEe/ENbHbIE KapOOHOBbIE KHUCJIOTH. MypaBbUHAsi W | KHCJIOPOJCOAEPXKALIMX  COCJMHEHMH  (MeTaHoja,  JTaHoia,

YKCYCHasi KHUCJIOTBI: CTpOeHHe, (pu3MuecKrhe W XHMHYECKHe CBOMCTBa
(cBoiicTBa, O0OlIME sl Kiacca KHCJIOT, peakius JTepudHKaium),
TOJIYUYCHHUEC W TNPHUMCHCHUEC. CTeapI/IHOBaSI U OJICMHOBAsA KHCJIOTBI KakK
NPEACTAaBUTEIIN BBICIIUX Kap6OHOBI)IX KHACJIOT. MBIIa KaK COJH BBICHIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIEe JACHCTBUE.

rIUIepuHa, (QeHosa, GopManbaernaa, aneTaabJeriaa, YKCYCHOM
KHUCJIOTBI, TJIFOKO3bI, Caxapo3bl, KpaxMala, LeJUII0JI03bl); BbISBIAThH
FEHETHYECKYIO CBSI3b MEXIY HUMH U IOATBEPKAATh €€ HaIudue
YPaBHEHHUSIMH  COOTBETCTBYIOIIMX XHMHYECKHX peakuuil ¢
UCIIONIb30BAaHUEM CTPYKTYPHBIX (GopMyn. OmnuchiBaTh COCTaB,
XHUMHYECKOE CTPOCHUE U IPUMEHEHHE JKUPOB, XapaKTEpU30BaTh UX
3HAUCHHWE [UIS IKM3HEAEATEIHHOCTH OpraHm3MoB. (Oco3HaBaTh
OTIACHOCTh BO3/ICHCTBUSI Ha JKMBBIE OPraHW3MBI OIPE/IEICHHBIX
OpPraHMYeCKHMX BEIECTB, TMOSICHATH Ha IpHUMepax CIOCOOBI
YMEHBIICHNS! W TPEAOTBPALICHUS] MX BPEIHOIO BO3JCHCTBHS Ha
OpraHu3M uesioBeka. Vcrosb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUSI — TPOBE/ICHHE, HAOIIOICHHE U ONUCAHUE XMMHUYECKOro
9KCIepUMEHTA (Ja00paTOPHBIE OIBITH U MPAKTHUECKUE PabOTEHI).

IIpakTueckue 3aHATUS
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10. | Cioxuble 3(Upbl Kak IMPOM3BOJAHBIE KapOOHOBBIX KUCIOT. ['maposnus
cnokHbIX ddupoB. Kupel. I['mapomu3 xupoB. I[IpUMEHSATH KUPBI
Buonoruueckas poJib JKHUPOB.
3.3 | YrueBonsl 2 Ypok

11.

VYrneBomsl: cocTaB, KiacCHQUKamMs YIrICBOAOB (MOHO-, AH- W
nojucaxapuasl). ['r0Ko3a — IpOCTeHINNiE MOHOCaxapuI: OCOOCHHOCTH
CTpOGHMSI  MOJICKYJbI, (U3MYECKHEe U  XUMHYECKHEe CBOMCTBa
(B3aumogperictBue ¢ ruapokcunoM menu (1), okmcneHne ammuadHBIM
pactBopoM okcuaa cepedpa(l), BoccraHOBICHUE, OPOKEHUE TITFOKO3HI),
HaxOXJEHWe B TpPHUpOJAE, NpPUMEHEHHe, OHoNoruuecKas podb.
®orocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

KpaxMman u nenmonosa kak NpupoaHsle noauMepsl. CTpoeHue Kkpaxmana
n uemnonossl. dusnyeckre M XMMHUYECKHE CBOWCTBA Kpaxmala
(TUIpOITH3, KAYECTBEHHAS PEaKIys C HOAOM).

OKCHEepUMEHTAIbHbIE METOABlI MU3YUYEHUsI BEIECTB M UX MPEBpAICHHN:
NIPOBEJCHUE, HAOIIOCHHE W ONMCAHUE JIEMOHCTPAI[MOHHBIX OIIBITOB!
TOPEHUE CIIMPTOB, KAYCCTBCHHBLIC PEAKIMU OAHOATOMHBIX CIIMPTOB
(oxucnenue osta”ona oxcugoM Meau(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumogeiictBue riunepuHa ¢ ruapokcuaom wmeau(ll)), ampaerungon
(oxucneHne aMMHAaYHBIM pacTBOpoM okcuja cepedpa(l) u rugpokrcuIoM
meau(Il), B3auMopeiicTBMe Kpaxmama C  HOAOM), IIPOBEACHHUE
IIPaKTUYECKOil paboThI: CBOIICTBA pacTBOpa YKCYCHOM KUCIIOTHI.
Pacuernsle 3anaun.

Bbruncienust 1Mo ypaBHEHHMIO XMMHUYECKOH peakumu (Macchl, oO0bema,
KOJINYECTBA UCXOJHOI0O BEIECTBA MM NPOAYKTa PEAKIIMU MO U3BECTHBIM
Macce, 00beMy, KOJHMYECTBY OJHOTO H3 MCXOIHBIX BEUIECTB WU
MIPOJIYKTOB PEAKIUN).

CnemoBate mpaBmiIaM Oe30macHOil paboTHI B J1abOpaTOpUH IIpH
UCIIONIb30BAaHUN XUMHYECKOW MOCYIbl M OOOPYZOBAaHUS, a TaKkkKe
npaBujaM oOpalieHus C BEHIECTBAMH B COOTBETCTBHU  C
WHCTPYKOMSMH  BBIIOJIHEHHS ~ JTaOOPaTOPHBIX  ONBITOB U
NPaKTHYECKUX padoT MO MOIYYEHHIO M M3YYEHHIO OpPraHHYeCKUX
BellecTB. [IpencraBiarh pe3yibTaTbl SKCIEpUMEHTa B (opme
3allUCH yPaBHEHHUI COOTBETCTBYIOMIMX PEAKIMH U JENaTh BBIBOIBI
IIpoBonuTh BBIYKMCIEHUS [Js1 ONpEACICHHUS
MOJIEKYJISIPHOH (DOPMYJIBI OPTaHUYECKOTO BEIIECTBA, 10 YPABHEHHUIO
XUMHYeCKOM  peaknud. CaMOCTOSTENbHO — IUIAHUPOBAaTh U
OCYILECTBIISITh CBOIO MO3HABATEIBHYIO IEATEIbHOCTH; MPUHUMATH
AKTHBHOE y4YacTHe B IPYNIIOBOI yueOHOI AesTeIbHOCTH

Ha HX OCHOBC.

Pasnen 4. Azorcoaepx

alme OpraHu4eCKmue COCANHCHU A

4.1

AMMWHEL
AMHMHOKHUCIIOTEL.
benku

2

Ypoxk

12. | AMMHOKHCIIOTBI Kak aM(OTepHble OpraHHMYecKHe COeIMHEHHs. | PackpblBaTh CMBICT HM3y4yaeMbIX IOHATHH  (BBISIBISITH — MX
®uspdgeckue M XMMUYECKHE CBOMCTBA AMMHOKHCIOT (Ha IIPUMEPE | XapaKTepHblE MNPH3HAKH), YCTAHABIMBATE MX B3aMMOCBA3b,
riiyHa). bronoruyeckoe 3HaueHHe aMUHOKHUCIIOT. Tlentupr. HCIIO/IB30BaTh COOTBETCTBYIOIINE IMOHATHS IIPH ONMCAHUH COCTaBa,
benku xak npupoaHbIe BEICOKOMOJIEKYJIApHbIE coenuHenus. [lepBuyunas, CTPOGHHS W  NPEBPAICHHII  OPraHMYECKHX  COCIMHCHHIL.
BTOPUYHAS W TPETHYHAas CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA | 1fcronn3oBath XHMHYECKYI0O CHMBOJNMKY JUI  COCTABIEHUS

0EJKOB: THIIPOJIN3, A€HATypalysl, KAUeCTBEHHbIE PEAKIH Ha OENKH.
OKCNEepUMEHTANIBHBIE METOJbl M3Y4YEHUS BELIECTB M UX IPEBPALICHUI:
HAOJIOIeHNEe M OMNHMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATYpAIUsI
OEJIKOB ITPH HArPEBAHUH, [[BETHHIE PEAKIINN OEIKOB.

MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
¢dopmyn opranuyeckux BemecTB. Ompenenars MPHUHAAICKHOCTh
BEIIECTB K OIPEAEICHHOMY KJacCy IO COCTaBy M CTPOCHHIO,
Ha3bplBaTh UX IO CHCTEMATUYECKOH HOMEHKIAType; MNPHUBOIUTH
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TpUBHAJIbHbIE Ha3BaHUs OTJIENIbHBIX IIpeJCTaBUTENEH.
XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHUE, (puznueckue u
XUMHYECKHE€ CBOMCTBA, BaKHEHIINE CIOCOOBI  IOTyYeHHS
TUMAYHBIX ~ TPEACTABUTENCH  a30TCOIEpPXKAINNX  COCIUHEHHWH
(MeTnnaMuHa, TaMnUHa, 0eikoB). ONHUCHIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOICTBa OCNKOB; MOSACHATH Ha INpHMEpax 3HAUCHHC
OenKoB I OpraHW3Ma dejoBeKa. VICIosb30BaTh €CTECTBEHHO-
Hay4HblE METOJbl IIO3HaHWS — HAOJNIOJaThb M  OINHUCHIBATH
JIEMOHCTPallMOHHBIN 3KcriepuMeHT. CaMOCTOSTENbHO IIaHUPOBATh
1 OCYIIECTBIIATH CBOIO TO3HABATEIBHYIO AEATEIbHOCTD; IPUHUMATh
AKTHBHOE Y9acCTHE B IPYIIIIOBON Y4eOHO! NESTEIbHOCTH

Paspen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

5.1 | [InactMaccel.
Kayuyku. Bonokna

2

Ypok

13. | OcHOBHBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJIAPHBIX  COCNWHEHUWH: | BrageTh u3yyaeMbIMM XUMHUYECKHUMH TOHSTHSAMHU: PACKPHIBATh
MOHOMEp, TIIOJIUMEP, CTPYKTYpHOE 3BEHO, CTENCHb MOJMMEPH3AlHH, | CMBICI HM3YYaeMBIX MOHATHH W TMPUMEHATh OTH TOHATHA TIPU
cpemHsst  MoneKymspHas Macca. OCHOBHBIE METOOBI CHHTE3a | OMMCAHWHW  COCTaBa W CTPOCHHSA  BBICOKOMOIEKYJISPHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI - TIOJIMMEPHU3AIUS U | OPraHHUYECKUX BCINECTB, JJIS OOBSCHCHUS OTHCIbHBIX (HaKTOB U
MOJUKOHCHCAITHA. siBIIeHNH. Icrionb30BaTh XUMHYECKYIO CUMBOJIMKY JIJISl COCTABIICHUS

OKcIepUMEeHTaIbHbIE METOIBI M3YUYCHUS BEIIECTB M WX IPEBPAICHUA:
O3HaKOMJIEHHE C 00pa3lamMu MNPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KayqyKoB.

CTPYKTYPHBIX ~ ()OPMyJI  BEHIECTB W YpPaBHEHHH peakmuit
MOJIMMEpH3allud U IMOJHKOHIeHcaru. ONHChIBaTh  COCTaB,
CTpOCHHUE, OCHOBHEBIE CBOMCTBa Kay4JyKOB, Haunbonee

paCHpOC’I‘paHéHHBIX BHUJOB IIJIaCTMACC, BOJIOKOH; HNPHUMCHCHHUE B
Ppa3JIMYHbIX OTpacyx. Hcnonp3oBaTh €CTCCTBCHHO-HAYYHbIC
METOAbI IMTO3HAHUA — Ha6J'IIOJlaTb " OIIMChIBATH JZ[EMOHCTpaHI/IOHHbe/'I
SKCIICPUMEHT

Pa3pnen 6. TeopeTnueckue 0CHOBbI XUMHH

6.1 | CtpoeHue aTOMOB.
ITepuoanueckuit
3aKOH U
[lepunoauueckas
cHCTEeMa
XAMHYECKUX
3JIEMEHTOB

JI.1. MenneneeBa

2

Ypoxk
14. | Xumuveckuid smeMeHT. AToM. Slapo aTtoMa, HM30TOMBI. OIeKTpOHHAs | PackpplBaTh CMBICT  W3yYaeMBIX TOHSATHHA  (BBISIBIATH HUX
0005104Ka. DHEPreTHYECKHIE YPOBHH, TOJyPOBHH. ATOMHBIE OPOMTANIN, S- | XapaKTepHble NPHM3HAKH), yCTAHABIMBATHL HX  B3aUMOCBA3b.

, p-, d- oanementsl. OCOOECHHOCTH pacHpeIe/ICHUS DJICKTPOHOB II0
opOuTaisAIM B aTOMax »dJEMEHTOB TIEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHasT KOHPUTYpAIFs aTOMOB.

Ilepuognueckuii 3akoH u Ilepuoguyeckas cucTteMa XHMHYECKHUX
anementoB J[.M. MengaeneeBa. CBs3b MEPUOTUIECKOTO 3aKOHA U
Ilepuoguueckoit cuctemMbl xuMudeckux snemeHtoB .M. MenneneeBa c
COBPEMEHHOH TEOpUEH CTPOEHUs! aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX OJIIEMCHTOB M O0pa3yeMbIX HMH NPOCTHIX U

PackpeiBaTth cMbICi nepuoauueckoro 3akoHa J[. YI. Menneneesa u
JIEMOHCTPUPOBATh €r0 CHCTEMAaTH3NPYIONIYI0, OOBSCHUTEILHYIO H

MPOTHOCTUYECKYI0 (YHKIHMH. XapaKTepU30BaTh JICKTPOHHOE
CTPOEHHE aTOMOB XHWMHYECKHUX J3JeMeHTOB |1-4 mepuojos,
UCTONB3Yysl  TOHATHA  S-, p-, d-2JEKTpOHHBIE  OpOUTANH,

SHepreTudecKkre ypoBHU. OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHYECKUX IEMEHTOB M X COCIMHEHUH TI0 TIepHOJaM 1
rpynnam Ilepuonnueckoii cucremsl J1. . Menneneesa
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CJIOKHBIX BCLICCTB O I'pylnaM U repuogam. 3HaueHue NEPUOANICCKOI0
3aKOHa B Pa3BUTHHU HAYKU.

6.2 | Crpoenmue Ypox
BeIeCTBA. 15. . PackppiBaTh  CMBICT  HM3y4aeMbIX IOHATUH  (BBLAEIATH  HX
CrpoeHue BemiecTBa. XHMMHUUECKas CBsI3b. BHIBI XUMHYECKOH CBS3M
XapaKTepHble MMPU3HAKK) U MPUMEHSTh 3TH ITOHATHS PU OIIMCaHUU
(KoBaJIeHTHAsE HETIONSIpHAasT W TIOJISIPHAs, WOHHASA, METa/UINYecKas).
. N . | cocTaBa M CTPOEHHS BEIIECTB, AT O0BSICHEHNUS OTACIBHBIX (haKTOB
MexaHu3MBI 00pa30BaHUs KOBAJCHTHOM XUMHIECKOH CBSI3H (OOMEHHBIH . . .
. n siBeHnd. OmnpenenaTs BUIbI XUMHUECKOH CBA3M (KOBAJIECHTHOH,
W JOHOPHO-aKIENTOpHBIH). BomopomHas cBs3p.  BaneHTHOCTS. Ny N o
WOHHOM, METaJUIMYeCKOH, BOJOPOAHOW) B COCTMHEHHAX; THII
OnextpooTpunarenbHocTh. CTeneHp okucineHus. HMoHBI: KaTHOHBI U . N
AHHOHEL KPHUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BemiecTBa. Ompenenitsh
BJICHTHOCTh U CTEIICHb OKHCICHHS XHMHUYECKHX 3JIEMCHTOB B
COCIMHEHUSX Pa3IMYHOIO COCTaBA.
6.3 | MHorooGpaszue 16. IIpoBOIUTH BBIUMCIEHUS C MCHOJIb30BAHUEM IOHSITHS «MaccoBas
BemiecTBa MOJNEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS. 3aKoH
BEILIECTB JIOJIS BEIIECTBA B pacTBOpe». BianeTs n3yyaeMbIMi XUMUYECKUMU
MOCTOSHCTBA COCTaBa BEINECTBA. THIBl KPHCTAUIMYECKHX PELIETOK. .
. N NOHATHAMHA. OOBSICHATH 3aBHCUMOCTB CKOPOCTH XHMHYECKON
3aBHCHMOCTh CBOWCTBA BEIIECTB OT THINA KPUCTANTHIECKOH PEIICTKH.
peakuuu OT pasnM4HbIX (akTopoB. OmpenensTe XapakTep
INonsTre 0 nucTepcHBIX cucTeMax. MCTHHHBIC M KOJUIOMIHBIE PACTBOPHI.
CMEIIECHNUS XMMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
MaccoBast 0714 BeIecTBa B pacTBOpe. .
. Bo3zeiictBust (npuHiun Jle Illarense). CocTaBiATh ypaBHEHUS
Knaccudukammss  Heoprammdeckux — coeauHeHnmil.  Homenkmatypa - N
pEaKIuii pa3luYHBIX TUIOB; MOJHBIE W COKpPAIIEHHBIC ypaBHEHUS
HEOPraHMYECKUX BEHIECTB. [ eHeTWYeckass CBS3b HEOPraHWYECKUX .
peaKIuii HOHHOTO OOMEHA, YUHUTHIBasl YCIOBUS, IPU KOTOPBIX 3TH
BEIIECTB, MPUHAUICKAIINX K PA3THIHBIM KJIaccaM
peakuu UAyT 10 KOHIIA.
6.4 | Xumudeckue Ypok
peaxnun 17. . Vcrons30BaTh  €CTECTBEHHO-HAYYHBIE METOABI  IIO3HAHHS ——
Xumudeckass peakius. Kiaccudukamuss XMMHYECKHX peakuud B
. o IpoBeZicHHe,  HaONIOEHWe W ONMCAaHHWE  XHUMHUYECKOTo
HEOPraHMYECKOH M OpPraHM4YeCKOW XWMHH. 3aKOH COXPAHEHUS Macchl
SKCIIEPUMEHTa (JEMOHCTPAlMOHHBIE U J1a0OPATOPHBIC OIIBITHI,
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHUS SHEPTUN NTPU XUMUYECKUX
eaAKIIIX npakTHdeckue paboThl): TO  ONPEAEIEHHIO Cpelbl  BOJHBIX
P pacTBOpPOB BEUIECTB, peaKUUid HOHHOTO OOMEHa, BIMSHHIO
pa3uHbIX (AKTOPOB HA CKOPOCTh PEAKILIHU.
6.5 | CxopocTh peaxumuy, 18. | CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3nuuHblX (akropos. | CiiefoBarh NpaBUiIaM II0JIb30BAHMS XHMMHUUYECKOH MOCylol |

ee 3aBHCHUMOCTH OT
Pa3IMYHBIX
(akTOpoB.

OOpaTuMble peakiuu. XUMHUYecKoe paBHOBecHe. DaKTOPHI, BIMSIOIINC
Ha COCTOsTHUE XUMudeckoro paBHoBecus. [Tpuanun Jle [larense.
Onexrponutuueckas nucconuanus. CHiabHbIE U cllaOble 3IICKTPOIIUTHI.
Cpena BOAHBIX PAacTBOPOB BELIECTB: KUCIAsi, HEHUTpaIbHAs, LIEIOYHAsL.
Peaxunu nonHoro oomeHa.

OKHCIHUTENFHO-BOCCTAHOBUTEIIFHBIE PEaKITHH.

9KCHepHMeHTaHBHHe MECTOAbI M3YYCHHA BECHICCTB U UX npeBpameHHﬁ:
nemoHcTpanus Tabmmi  «Ilepmomndeckas cucTeMa  XHMHYECKHX
anementoB .M. MenneneeBa», U3ydyeHUE MOJENIEH KPUCTALIIMYECKHUX
permeToK, HabJIIoIeH!E 1 OMIICAHUE IEMOHCTPAITMOHHBIX M TA00PaTOPHBIX
OmMBITOB  (pa3joXEeHHWe TEePOKCHAA  BOAOPOAAa B  INPHCYTCTBUHU

nabopaTopHeIM  00opyaoBaHKMeM. IIpencTaBiaTh  pe3ysbTaThl
XMMHYECKOTO 3KCIlepUMeHTa B (Qopme 3amucu ypaBHEHHWH
COOTBETCTBYIOIIMX pEaKIMHd W JenaTh BBHIBOABI Ha HX OCHOBE.
[TpoBOANTD BBIYMCIICHHS 110 yPAaBHEHHUSM XHMUYECKUX PEAKILHUH, B
TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI
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KaTaJM3aTopa, OIPENEIEHUE CpPEdbl PAacTBOPOB BEILIECTB C IOMOUIBIO
YHHUBEPCAJIBHOTO WHAUKATOPA, PEaKI[Mi MOHHOTO OOMEHA), MPOBEACHUE
MPAaKTUYCCKON paboThl «BiHsHUE pa3NUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKLN.

Pacuetnble 3amayu.

Pacuetsl 1o ypaBHEHMSM XUMHUYECKHX peakUud, B TOM 4YHCIE
TEPMOXUMHUYECKHE pacueThl, pPacyeTbl C HCIOJIb30BAHUEM IIOHATHUS
«MaccoBas JOJIS BEIISCTBAY.

Paznen 7. Heopranuueckass xumus

71

Hemeramisr

2

Ypok

19.

Hemeramnel. Ilonoxenue HemeraiioB B Ilepuonnmyeckoil cucreme
XUMHUYecKuX 3neMeHToB JI.M. MenneneeBa m OCOOCHHOCTH CTPOCHUS
aToMoB. DH3HYECKHE CBOWCTBA HEMETAIUIOB. AJIOTPONMS HEMETAIIIOB
(Ha mpuMepe KUcIopoa, cepsl, hochopa u yrieposa).

XuUMHUYECKHE CBOWCTBA Ba)KHEHIINX HEMETA/UIOB (TaJOreHOB, CEpHI,
azora, Qocdopa, yriepoga U KpeMHHsS) M HX COCITUHEHUH (OKCHIOB,
KHCJIOPOACOAEPKAIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUIN).
IIpumeHeHNEe BaKHENIINX HEMETAIUIOB U UX COCIMHEHUM.

PackpbIiBaTh  CMBICT  W3ydYaeMbIX MOHITUH  (BBIACIATH X
XapaKTepHBIC MIPU3HAKN) U MIPUMEHAITH 3TH MOHATHS [P OTIHCAHIH
cocTaBa M CTPOCHHSA BEIIECTB, A OOBSICHEHHS OTICIBHBIX (PaKTOB
u siBrieHud. OOBICHATH OOIIUE 3aKOHOMEPHOCTH B H3MCHCHHHU
CBOJMCTB HEMETAJNIOB U UX COCIMHEHUH C YY4ETOM CTPOEHHUS HX
aTOMOB M monoxeHuss B [lepuoaudeckoi cucTeMe XMUMHUYECKHUX
anementoB J[. M. MenneneeBa. XapakTepu3oBaTb (ONHCHIBATH)
0o0IIMe XHMMHUYECKHE CBOWCTBA HEMETAJUIOB, HMX BaXKHEHIIMX
COEIMHEHUH, MOATBEPKAAsl 3TO ONHUCAHUE NPUMEpPAMU YpaBHEHUI
COOTBETCTBYIOIIMX XHMMHUYECKUX peakuuid. XapakTepu3zoBaTh
BJIUSHHE HEMETAJUIOB M MX COEJAMHEHUI Ha KUBbIE OpPTraHU3MBI;
ONKCHIBATh NMPHUMEHCHHE B PA3IMYHBIX O00JACTAX MPAKTHUSCKOU
JIeATENIbHOCTH  YeJIOBEKa IloaTBepxkaarh  CyIIECTBOBAHME
FEHETUYECKOM CBS3M MEXJy HEOPraHMYECKMMHU BELIECTBAMHU C
[IOMONIbI0 YPAaBHEHUN COOTBETCTBYIOUIUX XHMHMUYECKUX PEaKIIMil.
PackpebiBathb CYILIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii TOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca 3THX
peakiuii. IIpoBonuTh peakiuu, MOATBEPKIAIOIINE XapaKTEepHbIE
CBOMCTBa M3Yy4YaeMbIX BELUECTB, PACIO3HABATH OIBITHBIM IYTEM
aHUOHBI, MPUCYTCTBYIOIIME B BOJAHBIX pacTBopax. Mcmonb3zoBaTh
€CTECTBEHHO-HAay4YHbIE€ = METOJIbl  TO3HAHUS —  [POBEJACHHUE,
HaOJNIOJIeHWe W ONHCaHWe  XMMHYECKOTO  JKCIepHMEHTa
(meMOHCTpaOHHbIE ¥ Ja0OpaTOPHBIC OIBITHI, MPAKTUYECKUE
paboTs). [IpeacTaBnsaTh pe3ynbTaThl XHMHYECKOTO SKCTIEPUMEHTA B
dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOUIMX PEAKIUN M JIeNaTh
BBIBOJBI Ha uX ocHoBe. CienoBaTh MNpaBUjiaM IOJIb30BaHUS
XMUMAYECKOM Tmocymoii W 1abopaTOpHBIM  00OPYIOBaHHEM.
[IpoBoANTH BBIYMCIEHUS IO YPABHEHUSIM XHMHUECKUX pEaKIIuil.
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CaMoOCTOSITEIBHO ~ TUIAaHMPOBAaTh U OCYLIECTBISATH  CBOIO
MO3HABATEJIEHYIO JEATENbHOCTh; IPUHUMATh aKTUBHOE y4acTHE B
TPYTIIOBOH Y4eOHOH eI TeIbHOCTH

7.2

MerTaibl

2/8

Ypok

20.

Mertannel.  Ilonoxxenne MeramioB B Ilepuonuueckoil  cucreme
xuMmmdeckux snmemeHToB .M. MenneneeBa. OCOOCHHOCTH CTpPOCHHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTaloB. O0IIKe hU3NIECKUE CBOMCTBA
MeTayuioB. CIDIaBBI METAJUIOB. DJEKTPOXUMHUCCKUHA Ps HANPSHKSHUH
METaJIIOB.

XuUMHUYECKHE CBOMCTBA BaKHEHMIIINX METaNIOB (HATPHA, Kaluii, KaJabIUii,
MarHuii, aglOMUHUM, LIMHK, XpPOM, JXXEJie30, MeAb) U UX COEAMHEHUH.
Oourre criocoOw! MoTydeHHst MeTaJuToB. [IpuMeHeHne MeTaIuIoB B OBITY U
TEXHHUKE.

DKCNepUMEHTATbHBIE METO/bl M3yUeHHUs BEIIECTB M UX MPEBpaIleHUM:
H3ydeHHe KOJUIeKnuu "MeTamwisl W CIDIaBel', 00pa3loB HEMETAJUIOB,
pelleHre SKCICpUMEHTATIbHBIX 3ajad, HaONIOJCHHE W OIHCAHHE
JEMOHCTPAIIMOHHBIX W JTA0OPaTOPHBIX  OMBITOB  (B3aUMOJICHCTBUE
TUIPOKCHU/IAa AIIOMUHMSI C paCTBOPaMH KHUCJIOT U LIEN0YEH, KaUECTBEHHbIE
peaxIyu Ha KaTHOHBI METAJUIOB).

PacueTHbie 3agaum.

PacueTsl Macchl BelecTBa Wik 00bemMa ra3oB M0 U3BECTHOMY KOJMUECTBY
BEIIeCTBA, Macce WIH OO0BEMYy OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIIECTB, pacdeThl Macchl (00beMa, KOJMYeCTBa BEIIECTBA) MPOJYKTOB
peaKIuu, eciiv OJJHO U3 BEUIECTB UMEET MPUMECH.

PackppBaTh  CMBICT W3ydYaeMBIX IMOHATHH  (BBIOCTATH  HX
XapaKTepHBIC MIPU3HAKN) U MIPUMEHSITH 3TH MOHSATHS TP OTIHCAHIH
cocTaBa M CTPOCHHSA BEIIECTB, M OOBSICHEHUS OTICIBEHBIX (aKTOB
n sBiaeHUH. OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU
CBONMCTB 3JIEMEHTOB — METAJUIOB M HX COCJUHEHUH € Y4ETOM
CTpPOEHUsI MX aTOMOB W IOJOKeHus B llepuonuyeckoil cucreme
xumuyeckux sneMeHToB [[. U. MenneneeBa. XapakTepu3oBatb
(omuchkiBaTh) oOOIIME XUMHUYECKHE CBONCTBA METaNIOB, HUX
BAKHEHIINX COETUHEHUM, MOATBEPAKAAs 3TO ONKUCAHUE IPUMEPaAMHU
YpaBHEHHUH COOTBETCTBYIOIINX XUMHUYECKUX pEaKLUii; IPUMEHEHNE
METaJUIOB B Pa3IMYHBIX 00JACTAX, a TAK)KE UCIIONB30BAaHHUE UX IS
CO3JJaHMsI COBPEMEHHBIX MAaTEpHaJIOB M TEXHOJIOTHH. OnuchiBaTh
CcrocoOBI 3alIUTHl METAIIOB OT KOPPO3UH. PacKphIBaTh CYIIHOCTH
OKUCJIMTEIbHO- BOCCTAHOBHUTEJBHBIX PpEAKUUHA  MOCPEACTBOM
COCTaBJICHUsI DJIEKTPOHHOTO OanaHca 3THX peakuuid. [IpoBoauTh
peakuuu, MOATBEP)KIAIOIINE XapaKTEpHbIE CBOMCTBA M3Y4aeMbIX
BEILIECTB, pPAaCIO3HABATh ONBITHBIM INyTEM MOHBI METaJIOB,

INPUCYTCTBYIOLIIE B  BOAHBIX  pacTBopax. Vcmons3oBath
€CTECTBEHHO-HAayYHbIE  METOJBl  MO3HAHHWA —  IPOBEJACHUE,
HaOJIOlGHWE W ONHCAaHHWE  XHUMHYECKOTO  JKCIIEPUMEHTa

(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIE OIBITHI, MPAKTHYECKUE
pabotsl). [IpencraBnsTe pe3yabpTaTbl XHMUIECKOTO SKCIIEPUMEHTA B
¢dopmMe 3ammcH ypaBHEHHI COOTBETCTBYIOIIMX pPEaKkIHi W JenaTh
BBIBOABI Ha HX oOcHOBe. CienoBaTh MpaBHIaM IOJIb30BaHUSA
XMUMHYECKOH Tocymoil u  yabopaTopHBIM  00OpYIOBaHUEM.
[IpoBOIUTH BBIMKMCIEHHS 1O YPaBHEHHAM XUMHUYECKUX PEaKIHH.
CaMOCTOSITEeIbHO ~ IUIAHUPOBAaTh U OCYIIECTBISITH  CBOIO
[IO3HABATEJIbHYIO NIE€ATEIbHOCTD; IIPUHUMATh AKTUBHOE y4acTHUE B
IPYNIIOBOH Yy4eOHOM e TeTbHOCTH

HpaKTI/I‘IGCKI/IC 3aHATHA

21.

PacueTtHble 3amaun.

PacquH MacCChbI BEUIeCTBA UJIN 061)eMa Ta30B I1I0 I/IBBCCTHOMy KOIII/I‘ICCTBy
BEIIeCTBA, Macce WIH OO0BEMYy OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, pacueThl Macchl (00beMa, KOJMYECTBA BEMICCTBA) IPOTYKTOB
peaKIuu, ecii OJJHO U3 BEUIECTB UMEET MPHUMECH.
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22.

PacuetHrle 3aJa4yu.
Paccuutath Macchl BeIlECTBA WIIH o0beMa Tra3oB II0 HN3BCCTHOMY
KOJIMYECTBY BEIIECTBA

23. | IIpodeccuoHaILHO OpHMEHTHPOBAHHOE cojAepxkaHue: PaccuuTarh 1o
Macce Ui 061,eMy OAHOT'O U3 YHaCTBYIOIIHX B PCAKIINU BCUICCTB.
24. | PacuerHble 3a1a4u.
PaccuuraTth Macchl (06L3Ma, KOJIM4YECTBa BeIIleCTBa) MMPOAYKTOB pCaKuu,
€CJIM OTHO U3 BEIIECTB UMECT TPUMECH.
Pa3zgen 9. Xumus 1 ;Ku3HbL
9.1 | Obobmaromiee 2 25. | Ponmp xuMum B oOecleueHMH SKOJIOTHYECKOH, OJHepreTHyeckoil u | PackpbIBaTh pojib XMMHHM B PEIICHUH YHEPIETUUECKHX, CHIPEEBBIX U
IIOBTOPCHUC HHH_[eBQI}'I 66301‘[aCHOCTI/I, Pa3BUTHH MCOUIUHBI. TTonsitie o Hay4HbIX SKOJOI'M4YE€CKUX HpO6J‘IeM YCJI0BCUCCTBA, OIIMChIBATH OCHOBHBIC

METOJaX MO3HAHMS BEIIECTB U XMMUYECKAX PEAKIIHM.

[MpencraBnennss 00 oOMIMX HAayYHBIX MNPUHLIMUIAX [POMBIIUICHHOTO
MOJyYEHHUs] Ba)KHEHNIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHANOB: BaXKHEHIINE CTPOUTEIIBHBIC
MaTepHalbl, KOHCTPYKI[MOHHBIC MaTepUabl, KPackH, CTEKIIO, KePaMHUKa,
MaTepuaiabl U1 JNEKTPOHUKH, HAaHOMAaTepuallbl, OpraHHYecKHue U
MHUHEpaIbHBIC yI00pEHMS.

XuMus 1 340pOBBE YEIOBEKA: IPAaBUIIA HCIOIb30BAHUS JIEKAPCTBEHHBIX
Npenaparos, MpaBuiia 6e30MacHOro UCHOJIB30BaHUS IPENapaToB OBITOBOM
XMMHU B IOBCETHEBHOM JKU3HU.

Peanmuzanmsi MEXNpeIMETHBIX CBsI3eH IIpH  HM3y4YeHHMH oOmed u
HEOPTaHHMYECKOU KJIacce OCYILIECTBIISIETCS — 4epe3
HCTIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHATHH, Tak u
MOHATUH, SABIAIOIIMXCA CUCTEMHBIMH M OTAEIBHBIX IPEIMETOB

xumMud B 11

€CTECTBEHHO-HAYYHOT'O LIUKJIA.
OOuime ecTecTBEeHHO-HAay4YHble IOHATHS: Hay4dHbId (akT, rumnoresa,
3aKOH, TEOpHs, aHAIW3, CHUHTE3, KIacCU(UKauus, MePUOAUIHOCTb,
HaOJIoICHUE, IKCIICPUMEHT, MOICIIMPOBAHUE, H3MEPEHHE, SBICHHUE.
dusuka: mMatepus, SHEprus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEHTPOH,
WOH, M30TOII, PaJfO0aKTHBHOCTb, MOJIEKYJa, SHEPTETHYECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHME BELIECTBAa, (PU3MYECKHE
BCJIIMYMHBI U €AUHUIIBI UX U3MEPCHUA, CKOPOCTb.

Buomorusi: kjeTrka, OpraHm3M, OJKocucTeMa, Ownocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

l'eorpadus: MuHepasbl, TOpPHBIE IIOPOJBI, IOJE3HBIE HCKONAeMbIe,
TOIUIMBO, PECYPCHL.

HalpaBJICHUSl pa3BUTHA XHMMYECKOH HAyKd U TEXHOJOTHUHU.
[MpumenaTp mpaBmina 0e30MacHOTO OOpAIICHUS C BEIICCTBAMH,
HCIOJIb3YEMBIMA B MOBCEIHEBHOM JKM3HM, NMpaBUia MOBEJCHUS B
HeNsax cOepexeHUs 3M0POBhS M OKPYXKAIOMICH MPUPOTHONW CPEIBI;
MOHUMATH Bpel (OMAacHOCTh) BO3ICWCTBUS HA JKUBBIC OPTaHU3MBI
OTIpEJICNICHHBIX BelecTB cMbich mokasarens [IJIK, moscHate Ha
puMepax crnocoObl YMEHBIIEHHSI ¥ IPE0TBPAILCHUs UX BPEIHOTO
BO3JICHCTBUSI.  AHAIM3MpPOBaTh M KPUTHUECKU  OIEHUBATh
HHPOPMALIUIO, CBA3aHHYI0 C XHMHYCCKHMMH IPOIECCAMH U HX
BIIUSHHEM Ha COCTOSHHUE OKpyXkarouei cpeabl. Mcrnonb3oBaTh
MOJyYeHHbIE 3HAHUSI U TIPEJCTaBieHHs O cdepax IesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTHSIMH, KAK OCHOBY
IUIA OpPHEHTAallMK B BBIOOpE CBOCH Oymymiell mpodeccHoHanbHOM
nesTenbHOCTH. [IpHMMATh yd4acTHe B OOCYXKICHHH IIPOOIeM
XUMHUYECKOH M SKOJOIMYECKOW HalpaBiICHHOCTH, BbBICKA3bIBAaTh
COOCTBCHHYIO IMO3UIIMIO IO MPOOIIeMe W IpeAsiaraTh BO3MOXKHBIC
IIyTH €€ peLCHUs
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Texnomnorust: XUMHYEcKas MIPOMBILIUICHHOCTb, METaJTyprus,
MIPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHUANOB, CEIbCKOXO3SMCTBEHHOE
MPOW3BOJACTBO,  THUINEBAas  IPOMBIIUICHHOCTh,  (hapManeBTHIECKAs
MIPOMBIIJICHHOCTh, ~ MPOM3BOACTBO ~ KOCMETHYECKHX  IIPETapaTos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepHaloB, 3NEeKTpOHHAS
MIPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

IIpomesxyTouHas -
arrecraiuss B (opme
mddepenmansHOro

3a4yera

Bceero: 50
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6. YCJIOBUs PEAJIM3AIIUUA YYEBHOI'O TIPEIMETA XUMUA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

[Tporpamma y4yeOHOro mpenmera XUMHUsl peanuszyeTcs B ydeOHOM KaOmHeTe XUMUH, B
KOTOPOU UMEETCSI BO3MOKHOCTh 00ECTICUNTh CBOOOIHBIN AOCTYyN B THTEpHET BO BpeMs yueOHOTO
3aHSATHS U B TICPUO]] BHEYUCOHOH EATETHHOCTH 00YYaIOIIHXCSl.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOPATOPHUH:

— PabGoune mecta Ha 25 oOyJaronuxcs

— ABTomaTtm3upoBaHHOE pabouee MECTO MPEToaaBaTells;

— HHTepakTHBHAs HOCKA, POEKTOP, KPOHIITEHH;

— MarsnutHo-MapKkepHas J0CKa;

— Harnsaaeie nocoOust (KOMIUIEKTBI YYeOHBIX TaOJHUIL, IUIAKAThI: «IIEPUOINYECKasi CUCTEMa
XUMHUYECKHX 3JIEMEHTOB JI. M. MeneneeBay, MopTPETHI BBIIAIOIINXCS YUYCHBIX-XUMHUKOB);

— JleMoHcTpammonHoe 00opymoBaHue (001Iero Ha3HAYCHHUS U TEMAaTHYECKHUE HAOOPHI);

— JlaboparopHoe obopyaoBanHue (00IIeT0 Ha3HAYCHUS U TEMATHUYECKHE HAOOpHhI);

— Craruyeckue, TMHAMUYECKHE, JEMOHCTPALIMOHHBIC U Pa3/IaTOYHbIE MOJIETIH;

— KOoMIUIEKT TeXHIUYECKOH TOKYMEHTAIlMH, B TOM YHCJIE ITacIiopTa Ha CPE/ICTBA O0yUCHUS,
WHCTPYKIIMH 110 X MCIIOJIb30BAaHHUIO M TEXHUKE 0€301aCHOCTH;

—  KommiexT yue6GHO-METOIUYECKON JOKYMEHTAIIHH;

— @oH/1 OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 Un¢opmanmoHHoe odecrniedeHne peajn3alui NPOrpaMmMbl

B OubGnuoteunslii o BXoaaT yuyeOHMKU U3 (enepaabHOro mnepedHsl y4eOHUKOB,
JOIYIIEHHBIX K MCITOJIb30BAHUIO NIPU PEATN3alUU UMEIONINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO
o0pa3oBaTeNbHbIX MPOTrpaMM HadaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOLIero
00pa3oBaHUsl OpPraHM3ALMUSAMH, OCYIIECTBIIIONIMMH OOpa30BaTEIbHYIO JEATEIBHOCTh U
YCTaHOBJICHHS MPEAEILHOTO CPOKA HCIOIb30BAHUS HCKIIOUYEHHBIX YUCOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komremxka  obGecreyeH  gmoctyna Kk yueOnukam  OBbC  Jlasb
(https://e.lanbook.com/) (xomnekmuu "OIIY. Cpeagnero o6miero oOpa3oBanus. M3a-Ba
«IIpocBemenuey, "Axanemus". O01eodpa3oBaTeIbHBIC IPEAMETHI).

B oOpa3oBatenbHOM Ipoliecce MCIOIb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
u3 (enepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BAaTENbHBIX PECYPCOB, JOMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alid  UMEIONIMX  TOCYAApCTBEHHYI  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJBLHOTO OOIIEro, OCHOBHOTIO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHus, YTBEp)KACHHOro mpukazoM Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHBIC HCTOYHHKH:

1. Tabpuensn O.C., OctpoymoB W.I'. Xumus. Texnonorumueckuilt npodunb: yued. ans
CTYACHTOB YYpexJeHuil cpea. mpod. obpazoBanus; 1-e wuzganume. OOmIECTBO C
OTPaHUYEHHON OTBETCTBEHHOCThIO OOpazoBaTeNbHO-U3/IaTEIbCKUI 1eHTp "Akagemus',
2024 r.

2. Tabpuensu O.C., JIpicoBa I'.I". Xumus. TecTsl, 3a1a4n 1 ynpakHeHHs: y4e0. mocooure aJis
CTYIEHTOB YydpexaeHuil cpen. mpod. OOpazoBanusa. 1-e wuzmanue; OOIECTBO C
OTpaHUYEHHOM OTBETCTBEHHOCThIO OOpazoBaTENbHO-U3NATENbCKUNA LEHTP "AKaaeMus»,
2024 r.

3. Pymsutuc T.E., ®enpaman @.I. Xumus: 0a30Bblii ypoOBEHb: YUE€OHHK JJif
00pa30oBaTeNbHBIX OpraHU3allid, pean3yIoNUX 00pa3oBaTeIbHbIe IPOrPaMMBbl CPEIHETO
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npodecCHoHaIbHOTO ~ oOpa3oBaHMsi;  l-¢  wW3maHWe.  AKIIMOHEpHOE  OOIIEeCTBO
"U3parensctBo "[IpocBemenne", 2024 r.

Panmenkuit A.M. Xumus: 6a30BbIii YPOBEHb: TPEHUPOBOYHBIC U MPOBEPOUYHBIC PAOOTHI:
yaeOHOe mocobue, pa3paboTaHHOE B KOMIUICKTE C YUYEOHHKOM I 00pa30BaTeIbHBIX
OpraHu3auii, pean3yIoNmX o0Opa3oBaTenbHbIC MIPOrpaMMBbI CpeIHero
npodeccHoHaIbHOTO  OOpa3zoBaHus. l-e  u3gaHue;  AKIMOHEpHOE  OOIIECTBO
"UznarensctBo "[IpocBemenue”, 2024 r.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

XuMusa. DJNEKTPOHHOE HaIrJSHOE MOcoOHe MJii CTYACHTOB, OOYYarolMXCs 110
npodeccusm u cnenuanbHocTaM CIIO. B cocraB Harmsgnoro mocobus Bxoaut 30
AIEKTPOHHBIX IJIAKATOB C MHTEPAKTUBHOM HaBUTaIMeH, a TaKKe KOHTPOJIbHO-OI[EHOYHbIE
Marepuaibl, OTHOCAIIMECS KO  BceMy  cojaepxaHuto  aucuumuiiael. OO0
"U3JIATEJIbCKWH LIEHTP "AKAJIEMUA".

Xumus. TexHonorudeckuii mpoduiab. DIEKTpoHHAs pabodas TeTpaib IS CTYIACHTOB,
oOyuaromuxcs 1no npodeccusm u crneuuainbHocTsaM CIIO. DnexTponHas padouas TeTpaab
COCTOUT W3 pa3eiioB, BKIIOYAIOIIMX CIEAyIOIIHUe OJIOKH: TeMbl C HHTEPAKTUBHBIMU
3aJaHUSIMU U TIpUMEpaMH pEIIeHUs THIIOBBIX 3aJa4, TEPMUHBL, U OINpeACICHUsI.
KOHTpPOJIbHbIE paboThl, J1a0OpaTOpHble U MpakTHUecKHe paldoThl, MpoekTsl. OO0
"U3JATEJILCKUI LIEHTP "AKAJIEMUS".
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