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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas nmporpamMma ydueGHOTO mpeaMeTa XuMHUs MpeHa3HaAuYeHa [UII U3y4eHHUs (U3HUKU
IpU peanu3aluu CpeaHero oomero o0pa3oBaHus B peieiax OCBOCHUS IPOrpaMMBbl IOATOTOBKU
cnenuanuctoB cpeanero 3BeHa 09.02.11 Paspaborka u  ymnpaBieHUE NPOrpaMMHBIM
o0ecreyeHneM.

VYuebublii npeamMer XuMusl MPHHAIIICKUAT MpeaMeTHol obOnactu EcrecTBeHHO-HAayuHBIE
npeamersl, ®I'OC cpennero oduiero oOpa3oBaHMs, M HM3y4aeTcssi B COCTaBe 00s3aTeNbHbIX
y4eOHBIX IPEMETOB 00111e00pa30BaTEIHHOTO IIUKIIA.

Pabouas mporpamma ydeOHOro mnpeamera Xumus (0a3oBbIii ypoBeHb) pa3paboTaHa Ha
ocHoBe TpeOoBanuii k pesynabraram ocBoeHus OI'OC COO, a takxke ¢enepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUSL.

Pabouas mporpamMMa mo XuMUHM pa3paboTaHa Ha OCHOBE TPeOOBaHUI K pe3yjibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTebHOM mporpammel, npeactaBieHHbx B DI'OC COO, ¢ yuerom
Konueniun npenoxaBanusi yueOHoro npeamera "Xumus" B 00pa3oBaTENbHBIX OpPTaHU3AIMIX
Poccuiickoii ®deaepannu, peanus3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbl, U OCHOBHBIX
MOJIOKEHUH (efiepaibHON paboueit mporpaMMbl BOCTTUTAHHS.

OcHOBY MNOAXOJOB K pPa3paboTKe NpOrpaMMbl IO XMMHH, K ONpEIENeHHIO oO0Iuei
CTpaTerul OOyYEHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
"Xumusa" Ha 0a30BOM YpPOBHE COCTaBWJIM KoHUenTyanbHble nojoxenus PrOC COO o
B3aMOOOYCIIOBIIEHHOCTH IIEJICH, COAEpPIKaHuUs, PEe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBHY C TaHHBIMU MTOJIOKEHUSIMU [TPOTrpaMMa 10 XUuMuUH (0a30BbIi ypOBEHB):

— yCTaHaBJMBaeT 00s3aTelibHOE (MHBAPHAHTHOE) IMPEIMETHOE COJEp)KaHHe, OIpeneliseT
KOJINYECTBEHHbIE U KAUECTBEHHbBIE €r0 XapaKTePUCTUKU Ha KaKJIOM 3Tale HU3Yy4eHUs
npeaMera,  NpeAycMaTpUBaeT — NPUHLUIBL  CTPYKTYPUPOBAHUS  COAEpPXKAHMUS U
pacripesiesieHus ero 1o KjaccaM, OCHOBHBIM pa3JieliaM U TeMaM Kypca;

— JlaeT TpPHUMEPHOE pacmpenesieHHe Yy4eOHBIX 4YacoB 10 TEMAaTHYECKHUM pa3JieiaMm,
PEKOMEHAYET MPUMEPHYIO MOCIEAOBATEIbHOCTh H3YUEHHUS OTIENbHBIX TEM Kypca C
YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€H, JJOTMKM y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEH;

— JaeT METOAMYECKYI0 MHTEpIpPETaluI0 LEeJIell Uu3ydeHus IpeAMeTa Ha YpPOBHE
COBPEMEHHBIX IPUOPUTETOB B CUCTEME, COAEPKATEIBHON XapaKTEPUCTHKH IIJIAHUPYEMBbIX
pe3y/lbTaTOB OCBOEHHMS OCHOBHOM 0OOpa3oBaTeIbHOM MpOrpaMMbl  (JIMYHOCTHBIX,
METalpeIMETHbIX,  INpPEeIMETHbIX), OCHOBHBIX  BHUJOB  y4eOHO-IIO3HABATEIbHOM
JIeSITEIbHOCTH 00yUaroIerocs o OCBOCHUIO coJiepkaHus npeamera. [1o Bcem Ha3BaHHBIM
MO3HLIMSAM B IIPOrpaMMe 110 XUMUH COOJTI0IeHA TPEEMCTBEHHOCTD € (pesiepanbHoil paboueit
IIPOrpamMMOi MO0 XUMUHU.

Xumuueckoe o0pa3oBaHHE, II0JIydaeMOe€ BBITYCKHHKaMU  0011eo0pa3oBaTebHON
OpraHM3al|y, SIBISIETCS HEOTHEMJIEMONW YacThl0 MX OOPAa30BAaHHOCTH U CIY>KUT 3aBEPIIAIOLINM
ATANOM peaJu3ali Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHONW cHUCTeMe XMMHMYeCKOoro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTcsl MO3HAHHS
3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS M OOLIeH KyIbTYphl UEIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPHUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHHE OOYYAIOUIMXCSA CpPEACTBAMH Yy4eOHOro IpeaMmera
"Xumus'", coaepkaHue U MOCTPOEHUE KOTOPOro OIPENEIEHbI B IPOrpaMMeE 110 XUMHH C YYETOM
cneuu(UKU HayKM XUMHH, €€ 3HAa4eHUs B IMO3HAHMM IMPHUPOJBl U B MaTEpUAIBHOM JKU3HU
oOmiecTBa, a TakKXKe C Yy4eToM OOIIMX IeNed W MPUHLHUIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero obiero oopazoBanus B Poccuiickoit @enepanuu.

[Ipu popmupoBanuu conepxanus npeamera "Xumus" yuTeHbl CIeIyIOUIIe TOJT0KEHHS O
cneurdurke U 3HAYCHUH HAYKU XUMUH.
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XUMHUS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B CO3/IaHUU HOBOM
0a3bl MaTEPHAILHON KYJIbTYPBI, BHOCHT CBOM BKJIAJ B ((OPMUPOBAHKE PAIIIOHATLHOTO HAYYHOTO
MBIIUICHHS], B CO3JaHHME LEJIOCTHOTO MPEICTaBICHUs] 00 OKpYXalolleM MHUpE KaK O €IUHCTBE
MPHUPOJIBI U YEJIOBEKa, KOTOpoe (pOopMHUpYyeTCs B XMMUU Ha OCHOBE IMMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPYKAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBSI3U MEXIY CTPOCHHEM BELIECTB, HX
CBOMCTBaMH U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUSI.

CoBpeMeHHast XuMUs KaK HayKa CO3UJ1aTeIbHasl, HAyKa BBICOKUX TEXHOJIOTUM HAlpaBJICHA
Ha peIICHHE TJIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA - CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEBON, HKOJIOTHYECKONM Oe30MacHOCTH M OXpaHbl 3JI0pOBbA. TecHO
B3aUMOJICUCTBYSI C JPYTMMU €CTECTBEHHBIMU HAayKaMM, XMMHS CTaja HEOThEMJIEMOW 4YacTbiO
MHUPOBOH KYyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIEIIHOTO TPyAa U >KH3HU Ka)XJO0ro 4ieHa
oOuiecTna.

B cooTBercTBHM ¢ OOmMMM IENSIMH U NMPUHLIUIIAMH cojaepxkaHue npeamera "Xumus"
(0a30BbBIil ypOBeHb W3YYCHHS) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJIFOTOBKY 00 yUaOIIUXCsl, HEOOXOAUMYIO UM ISl BBIPAOOTKU MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIICITHOTO BKITFOUEHUS B JKU3HBb COIIMYMa, TIPOJIODKEHUS 00pa30BaHUS B PA3IMYHBIX 00JIACTSX,
HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

Cocrapnsromumu  npeamera "Xumus" sBisitoTcss 0a3oBble Kypchl - "OpraHumdeckas
xumusa" 1 "OO1as U HeopraHUYecKass XUMHUA'", OCHOBHBIM KOMITIOHEHTOM COJAEPKAHHs KOTOPBIX
ABJIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKOW XUMUH (C BKIIOUEHUEM
3HAHUU U3 00LIEH XUMHUH) U OpraHnYecKor XuMuu. opMUPOBaHUE TAHHOM CHCTEMbI 3HAHUN TTPU
M3y4EHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUIN XUMUHU.

CrpykTypa comepxanus KypcoB - "Opranudeckas xumus" u "OOmias U HeopraHuyecKas
xumus" chopMupoBaHa B mporpaMme o XMMUU Ha OCHOBE CHUCTEMHOTO IMOJAX0J]la K M3yYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpENETCHHbIX TEOPETHUYECKUX YPOBHAX. B Kypce oOpraHM4eckod XHMHHM BELIECTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKHUX COCIUHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEJICTABIECHUNW O CTPOCHHM BEUIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIECTBaxX MAIOTCS B Pa3BUTHUU - OT YIJIEBOJOPOJIOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce OpraHMyeckoil XMMUU MOTY4aroT
pasBuTue CchOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHsS MEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPHU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

B mpenmere "Xumusa" 6a30BOro ypoBHSI pacCMaTpHUBAETCS M3YYEHHBIN TEOPETUUYECKUIN
MaTtepuai 1 (PaKTOJIOrHUYeCKUE CBEICHMSI O BEIIECTBAX U XMMHUYECKOU peakiiuu. Tak, B 4aCTHOCTH,
B Kypce "OOmas u HeopraHuuyeckas XUMHUA"' 00yHarOIKUMCS TPEJOCTaBISAETCS BO3ZMOKHOCTh
OCO3HATh 3HAYCHHE TMEPHOJUYECKOrO0 3aKOHA C OOIIETEOPETUYECKHUX M METOJ0JOTUYECKUX
MO3UIUH, TITy0XKe MOHITh UCTOPUYECKOe U3MEHEHHE (DYHKIUI STOro 3aKOHa - OT 0000IIaroIen
JI0 OOBSICHSIONICH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTaBEe, CTPOCHUU, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMUYCCKUX PEAKIUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
JIOTIOJIHAETCSL C BJEMEHTAaMU COJEPKAHUS, MMEIOIIMMHU KYJIbTYPOJOTHMUECKUN U TPHUKIaAHOM
XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JPYTUMHU HayKaMH,
PaCKpBIBAIOT €€ POJIh B MO3HABATEIHLHOM U MTPAKTUYECKOMN EATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUIECKUX TPUIIOKEHU I
XHMHHU, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBI3aHHBIX ¢ XUMUEH, KPUTUUECKH OCMBICITUBATH MHPOPMAITUIO U IPUMEHSITH €€ JIJIs
TIOTIOJIHEHUSI 3HAHUH, PEIICHUS HHTEIIEKTYATbHBIX M SKCIIEPUMEHTAIBHBIX HCCIIEOBATEIHCKUX
3anay. Comeprkanue yaeOHOro npeamera "Xumus'" JaHHOTO YPOBHS U3YUEHUSI OPHEHTUPOBAHO Ha
dbopMHupoBaHHE Y OOYYAOIINXCSI MHUPOBO33PEHUYECKOM OCHOBBI Il TOHUMaHUST (HUIOCOPCKUX
uaed, TaKuX Kak: MaTepUalbHOE €JAMHCTBO HEOPraHWYECKOrO0 M OpraHUYecKOro MHpa,
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00yCIIOBIIECHHOCTh CBOICTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTh MPHUPOIHBIX
SBIICHUW TIyTeM OKCIEPUMEHTA M PEUICHUS NPOTHUBOPEUYHA MEXIy HOBBIMH (aKTaMu U
TEOPETUUECKUMHU IIPEOCHUIKAMH, OCO3HAHUE POJIH XUMUHU B PELLICHUH YKOJIOTUYECKUX TPOOIIeM,
a TaKoke MpobseM cOepeKeHHs SHEPTETUIECKUX PECYPCOB, CHIPhs, CO3aHUsI HOBBIX TEXHOJIOTHIA
Y MaTepHUaoB.

B mnane pemieHus 3ama4 BOCHUTAHHS, PA3BUTHUS W COLMAIH3AIUN  OOYYArOIIMXCS
INPUHATBIE MNPOrPaMMOM IO XMMHHU TOJAXOJAbl K ONPEAENICHHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBalOT (HOPMHUPOBAHHE Yy OOYYAIOIMIUXCS YHHBEPCATBHBIX YUCOHBIX
NeicTBUl, uMeronmx 0a30BO€ 3HAUEHUE JUISl PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: pPEIICHUs
npo0JieM, OKCKa, aHAIIM3a U 00pabOTKH MHPOPMAITIH, HEOOXOTUMBIX JIJIsl IPUOOPETCHHMSI OTIBITA
MPAaKTUYECKOW M UCCIEN0BATEIbCKON JESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMUU.

B npaxTuke npernonaBaHys XMMHU Kak Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, TaK U
Ha YpOBHE CPEAHEro 001Iero oopa3oBaHus, IPH ONPEICICHUH COIEPKATETLHON XapaKTePUCTUKU
Hejaell M3ydeHWs IpeJMeTa HAalpaBIEHUEM [EPBOCTEICHHOW 3HAYMMOCTU TPAAUILMOHHO
npu3HaeTcss (OPMHpPOBAHHME OCHOB XHMHYECKOW HAyKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKOW TOYKH 3pEHHUS TaKOW IMOAXOJ K OMPECICHHUIO IeJIed N3Y4eHHs
MIpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

['maBHpIMM 1ETIsIMM  M3Yy4YeHUsT Tpeamera "Xumus'" Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus Ha 0A30BOM YPOBHE SIBIISIOTCS:

— (opmupoBaHue CcHUCTEMBbl XHMHYECKHMX 3HAHMM KaKk BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIOUEBHIE TMOHSATHUSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHUH XHMHH, OCBOCHHE $3bIKa HAyKH, YCBOEHHUE U
MOHUMAHUE CYIIHOCTU JIOCTYIMHBIX OOOOIICHUH MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

— (opmupoBaHue U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKIni, HEOOXOIUMBIX ISl MPUOOPETEHHUS] YMEHH OpPUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKHUX SIBJIEHUH, UMEIOUIUX MECTO B IPUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHUU U CTIOCOOOB e TEILHOCTH, CBI3aHHBIX C HAOIIOIEHHEM 1 O0BSICHEHHEM
XUMHYECKOTO JKCIEPUMEHTa, COONI0JIeHHeM TMpaBuil 0Oe3omacHoro oOpamieHus ¢
BEIIECTBAMH.

ConeprxarenpHas XapaKTEpUCTUKA LIeJIel U 3a/1ay U3Y4YeHUs MpeAMeTa B IPOrpamMme 1o
XHMHU YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMH B CHUCTEME
oOpa3oBanus. CeroHs B MpernojaBaHUN XUMHH B OOJNBIICH CTEMEHH OTIAETCs MPearoYTeHUe
MPaKTUYECKOW KOMIIOHEHTE COJIepkKaHUsi OO0ydeHHs, OPUEHTUPOBAHHOM Ha TMOITOTOBKY
BBIMYCKHHUKA 00I11e00pa3oBaTeNbHON OpraHu3aliy, BJIaJCIONero He HaO0OpoM 3HaHUH, a
(YHKIIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSIMU aKTUBHOTO TMOJYYCHHS
3HAHUU U IPUMEHEHUS UX B PEaJbHOM )KM3HU U1l pELICHUS] TPAKTUYECKHX 3a]1a4.

B »T0i1 cBs131 ipu n3yueHun npeaMerta " Xumus'" JOMHHUPYIOIIEe 3HaYeHUE MPUOOPETAI0T
TaKHe 1NN U 3a/1a4u, KaK:

— ajanTauus OOydYaloIIMXCS K  YCJIOBUSM JUMHAMUYHO pPa3BUBAIOLIErocs MHpa,
dbopMHUpOBaHHE MHTEIUIEKTYaIbHO PAa3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHSATHUIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHHEM;

— (¢opMupoBaHHe Yy OOy4YarOUIMXCS KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
MMEIOIIMX YHUBEPCAILHOE 3HAYEHUE JJIsl PA3JMYHBIX BHUJIOB ACSATEIBHOCTU: PEIICHUS
npo0iieM, MoucKa, aHajau3a U 00paboTKu HHPOpMALIUY, HEOOXOAUMBIX AJIs MPUOOPETEHUS
OMBITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BaXXHOE MECTO B MO3HAHUHU XUMHH, a TAKKE IS
OLICHKH C TMO3UIUI HKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIUSHHUS BELIECTB U
XUMUYECKHUX MTPOLIECCOB HA OPraHM3M YeJI0OBEKA U MPUPOJIHYIO CPENlY;
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— pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CHOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIC 3HAHUS MO XUMHUU B
COOTBETCTBUM C JKM3HCHHBIMH MOTPEOHOCTSIMH, HCIOJb30BATh  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTHH Ul NIOUCKA U aHalIM3a y4eOHOH M HaydHO-IOMYJISPHOM
UH(POPMALIUU XUMHYECKOTO COJICPKAHUS;

— (QopmupoBaHUE U pa3BUTHE Y 00YYaIOLIMXCS aCCOLUATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

— BOCHHUTAaHHE Yy OOydaroUMXcsi YOEKIEHHOCTH B T'yMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHH, €€ BaXXHOM pOJIM B pEIIEHUM TIJ00aJbHBIX MPOOJIEM pPalMOHAIBHOTO
NPUPOONOIB30BAHNSA, TONOJHEHUSI JHEPreTHYECKHUX PECYypcoB U  COXpaHEHHUs
IPUPOJHOIO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOI0 OTHOLIEHUS K IIPUPOAE
U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHSI OTBITA UCTIOIb30BAHUS ITOJyYSHHBIX 3HAHUH
JUIs TPUHATHS T'PAaMOTHBIX PEIICHUH B CHUTyalUsAX, CBS3aHHBIX C XUMHUYECKUMHU
SIBTICHUSIMU.

Henu n 3amaun m3ydeHus npeamera "Xumus" MONyYWIM MOAPOOHYIO METOJUYECKYIO
MHTEpIIpeTanuio B pasaeine "[Inanupyemble pe3yabTaThl OCBOSHHS IPOrPaMMBbI 10 XUMUU", TAKUM
o0pa3oM 00ecreueHo YeTKOe NPEeACTAaBICHUE O TOM, KaKhue 3HAaHUS U YMEHHUS MMEIOT MpsiMoe
OTHOIIEHHE K PeaTH3alui KOHKPETHOH IIETIH.

BHyTpeHHsISl OLleHKa BKJII0YAeT:

— CTapTOBYIO AMArHOCTHKY;

— TEKYILYIO U TEMaTUYECKYIO OLICHKY;

— WTOTOBYIO OLICHKY;

— IPOMEXYTOUHYIO aTTECTALHUIO;

— IICUXOJIOTO-TIeJaroruueckoe HabroAeHue;

— BHYTPEHHMI MOHUTOPHHI 00pa30BaTEIbHbBIX JOCTHKEHUH 00yUYaromuxcsl.

JUINTENTbHOCTh KOHTPOJBHOU paboThl, sBIstOIIEHCS (OpMOM NUCbMEHHOW NPOBEPKU
pe3ynabTaToB OOydYeHHs] C UENbI0 OLEHKM YPOBHS JOCTIDKEHHS TPEAMETHBIX U (WIIHN)
METaIpeIMETHBIX PE3yJIbTaTOB, COCTABIISET OT OJJHOTO J0 /IBYX YPOKOB (He Oojee yeM 45 MUHYT
KaK/IbIi).

JUTUTEeNbHOCTh MPAaKTUYECKOM paloThl, sBIstOmIEHCs (popMoil opraHmzamuu ydyeOHOTo
Ipolecca, HampaBJIEHHOM Ha BBIPAOOTKY Yy OOydaroluXcsl MPaKTUYECKMX YMEHUH, BKIHOYast
nabopaTopHble, MHTEPAKTUBHbIE M HHBbIE pabOTBl M He sBJSIOIIEHCS (HOpMOH KOHTPOJIS,
COCTaBJISIET OJUH YPOK (He Oosiee ueM 45 MUHYT).

IIpu sTOoM 00bEeM y4eOHOrOo BpEMEHHM, 3aTPauyMBaeMOro Ha IPOBEACHUE OLIEHOUHBIX
npoienyp, He nomkeH npeBsimath 10% oT Bcero oobema yueOHOTr0 BpeMEHHU, OTBOAMMOTO Ha
U3y4eHHe JaHHOTO y4eOHOro MpeaMeTa B JaHHOM I'PYIIe B TEKYyIIeM y4eOHOM roay".

2. TIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSI YYEBHOT O TTIPEJIMETA
XUMMUSI (FA30BBIi1 YPOBEHD)

JIM4HOCTHBIE pE3YyNbTAaThl OTPA’KAIOT TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOI BHYTPEHHEHN MO3UIMEN JINYHOCTH, CUCTEMOI IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILIUX TPaJAULIUOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBa, paCIIMPEHUE KUZHEHHOTO OIbITA U OIBbITA JESTEILHOCTH B
Ipolecce  pealu3allMd  CPeICTBaMM  y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBleHUM
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynprare wusydeHuss ydeOHOTO TipenMera XuMHA Yy oOydarmierocss OyayT
c(hOpMHUPOBAHKI CIEAYIONINE JUYHOCTHBIE Pe3yJIbTAThI:



B coorBercTBHM ¢ TpeboBannamu ®T'OC COO

YTo4HeHHBIE INYHOCTHBIE Pe3yIbTATHI
®OII COO

TpaXIaHCKOI'O0 BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH I'PAXKJAHCKON TTOZULINU
o0yyarolierocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
poccHiickoro o0mecTBa;

OCO3HaHHE CBOUX KOHCTUTYLHUOHHBIX IIPAB U
00513aHHOCTEH, YBaKCHNE 3aKOHA M IPaBOMOPAIKA;
MNPUHATHE TPAAULUOHHBIX HAllHOHAIIbHBIX,
0011Ie9eII0BEIECKUX TYMAaHUCTHIECKUX U
JIEMOKPaTU4YEeCKUX LIEHHOCTEH;

TOTOBHOCTb IPOTUBOCTOSITH UAEOJIOTHHU SKCTPEMU3MA,
HallMOHAN3Ma, KCeHO()OOHH, TUCKPUMHUHAIIUH 110
COLIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHATIBHBIM
MpU3HAKaM;

TOTOBHOCTb BECTH COBMECTHYIO 1€ TEIbHOCTH B
MHTEpecax rpakAaHCKOTo O0IIeCTBa, y4acTBOBATH B
CaMOYIpaBIJICHUH B 00Ie00pa30BaTeIbHON OpraHU3aluu
U I€TCKO-IOHOLIECKUX OpPraHu3alusiX;

YMEHHE B3aUMOAEHCTBOBATh C COLIMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSAMHU
Ha3HauYCHHUEM;

TOTOBHOCTb K T'YMAaHUTapHO! U BOJOHTEPCKOM
JIeSITETIbHOCTH;

1) rpa’xJaHCKOTO BOCTIMTAHMUS:

— OCO3HaHMS 00YYArOIMMUCS CBOUX
KOHCTHTYLIMOHHBIX MPaB ¥ 0053aHHOCTEH,
YBaXEHUS K 3aKOHY U ITPABOTIOPSIKY;

— TIPEICTABJICHNS O COIMANBHBIX HOPMax U
MIPaBUJIaX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJUIEKTHBE;

— FOTOBHOCTU K COBMECTHOM TBOPYECKOU
JeATENILHOCTH TIPH CO3JIaHUH y4EOHBIX
MIPOEKTOB, PEIICHUN YUYEOHBIX U
MIO3HABATENBHBIX 3a/1a4, BBIOJIHEHUN
XUMHYECKHUX 3KCIEPUMEHTOB;

— crocoOOHOCTH ~ NMOHWUMATh W NPUHUMATh
MOTHBBI, HAMEPEHHUs, JOTMKY M apryMEHTEHI
JpYrUX TIpH aHaJIW3¢ pa3IWdYHBIX BHJIOB
y4eOHOH NesaTeNbHOCTH;

NaTPpUOTHUICCKOT'O BOCTIUTAHUA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKOM
WJACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoM,
TOpIOCTH 32 CBOM Kpal, cBoro PoauHy, CBOM fA3BIK U
KyJbTYpY, IPOILJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOTO
Hapoza Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIENINIO, TaMSTHUKAM,
TpaguuusaM HapoaoB Poccun, noctmxenusim Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYAE;
upelHas yoex1eHHOCTb, TOTOBHOCTH K CITYKECHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYAb0Y;

2) NaTpUOTHYECKOTO BOCTIUTAHHUS:

— IICHHOCTHOI'O OTHOIIEHHS K UCTOPUIECKOMY
1 HAy4YHOMY HACJIEJHI0 OTeUeCTBEHHON
XUMUH;

— YBaXCHHS K IIPOIIECCY TBOPUECTBA B
00y1acTi TEOpUN B IPAKTHIECKOTO
MPUMEHEHNS! XUMUH, OCO3HAHHA TOTO, UTO
JIOCTHXXEHUSI HAYKH €CTh PE3yJIbTaT
JUINTEBHBIX HaOIOIEHUH, KPOTIOTIMBBIX
9KCHEPUMEHTAIBHBIX IOMCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U IIPAKTHUKOB,

— WHTEpeca M MO3HAaBATEIbHBIX MOTHBOB B
MOJIyYCHHH U MOCTIEIYIONEM aHAIN3e
HHPOPMALINH O TIEPEIOBBIX JOCTIKEHISIX
COBPEMEHHON 0TEUECTBEHHON XUMUH;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUS:

OCO3HAHHE AYXOBHBIX LEHHOCTEN POCCUIICKOro Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOT0 MOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'O BKJIA/la B IOCTPOCHUE YCTOMYUBOIO
Oynmymero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTENSIM U (VT )
JIPYI'MM 4I€HaM CEMbH, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBUH C TpaJAuLIMsIMU HapoaoB Poccum;

3) 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUSI:

—  HPABCTBEHHOI'O CO3HaHUS, ITUYECKOTO
MIOBE/ICHHUS;

—  CHOCOOHOCTH OIICHUBATh CUTYAIIHH,
CBSI3aHHbIE C XUMUYECKUMH SIBICHUAMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI ¥ IEHHOCTH;

— TOTOBHOCTH OIICHMBATbh CBOE MOBEJICHUE U
[IOCTYNKH CBOUX TOBApHILEH C MTO3ULIUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM H
OCO3HAHUE NOCIIEACTBUM 3TUX MTOCTYIIKOB;

(I)I/BI/I‘IGCKOFO BOCIIMTaHHUA:

c(hOpPMHUPOBAHHOCTH 3/10pOBOTO M Oe30macHoro oopasa
JKM3HHU, OTBETCTBEHHOT'O OTHOILICHHUS K CBOEMY 3/10POBBIO;
MOTPEOHOCTh B (PM3MIECKOM COBEPIICHCTBOBAHHH,
3aHATUSAX CIIOPTHBHO-03/J0POBHUTEIILHOM JESTEIbHOCTHIO;
AKTHBHOE HENPUSTHE BPEIHBIX MPHUBBIYEK U HHBIX (HOPM
NpUYUHEHUs Bpea GU3HYECKOMY U IICHXUYECKOMY
3JI0POBBIO;

4) GpopMUpPOBaHHUS KYJIbTYPbI 3JI0POBBSI:

—  TIOHMMAaHUS LEHHOCTEW 3710pOBOTO U
6e3omacHoro o6pasa >KH3HH,
HEO0OX0IMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (hH3HYECKOMY
1 ICUXHYECKOMY 3JI0POBBIO;

—  coOmoeHus mpaBui 0€30MacHOTO
oOpaIleHuns ¢ BeuecTBaMu B OBITY,




MIOBCEIHEBHOM JKU3HU U B TPYIOBOMH
JIeSITEIIbHOCTH;

—  ITOHMMAaHUsI EHHOCTH IPaBHJI
WHJMBHIYAJILHOTO U KOJIJIEKTUBHOTO
0e30I1aCHOTO MTOBEICHUS B CUTYAIHSIX,
YTPOXKAOIINX 3OPOBBIO U JKU3HU JIIOACH;

—  OCO3HaHWS NOCIEICTBUN U HETIPHUATHUSL
BPEIHBIX MIPUBHIYEK (YIIOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHH);

TPYZIOBOTO BOCIIHTaHHUS:

TOTOBHOCTB K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpynoarodue;

TOTOBHOCTB K aKTUBHOI! J€STEIbHOCTH TEXHOJIOTUUECKOM
Y COLMAJIbHOM HaINpaBJIeHHOCTH, CHOCOOHOCTh
MHHUIMHPOBATh, IUTAHKPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO JIESITEIbHOCTD;

WHTEpeC K Pa3IMIHBIM cepaM npodeccuoHaIsHON
JeATEeIbHOCTH, YMEHHE PEaln30BbIBaTh COOCTBCHHbIC
JKM3HECHHBIC TUTaHbI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKSHUH BCEH KHU3HMY;

5) TpyZIOBOTO BOCTIMTAHMUS:

—  KOMMYHHMKaTHBHOW KOMIETEHTHOCTH B
yueOHO-HMCCIIEI0BATENILCKOM eI TEIbHOCTH,
00IIIECTBEHHO MOJIE3HOW, TBOPUECKOH 1
JPYTUX BUAAX NEATCIBHOCTH,

—  YCTAQHOBKM Ha aKTUBHOE y4YacTHE B PEILICHUU
MPaKTHYECKUX 3a/1a4 COIHaIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjacca,
TITKOJIBI )

—  HWHTepeca K IPaKTHIECKOMY H3YICHHUIO
npodeccuii pa3IHYHOTO POia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAHUM IO XUMUHU;

—  YBaXCHUA K TPYyAY, JIOAAM TPyIa U
pe3ynbTaTtaM TpyJIOBOH JAesATEIbHOCTH;

—  TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY
UHAMBUIYaIbHOM TPaeKTOPHH 00pa30BaHus,
Oymayiie mpodeccuu u peanuzanuu
COOCTBEHHBIX KU3HCHHBIX INIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHMHWH, HHTEPECOB U MOTpeOHOCTEH
o01ecTBa;

OKOJOIrH4€CKOIro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKOMH KYIBTYPHI,
IIOHHUMAHUEC BIUAHHUA COLITNAJIBHO-DKOHOMHNYECCKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIbHOU
Cpelsl, OCO3HaHHUE INI00ANBHOTO XapakTepa
HKOJIOTHYECKUX TIPo0IeM;

[JIJAHUPOBAHUE U OCYUIECTBIIEHUE ACHCTBUMN B
OKpYXarolleH cpesie Ha OCHOBE 3HaHUA Lieiei
YCTOMYUBOrO pa3BUTHS YEJIOBEUECTBA,

AKTHBHOE HENPUATUE IEUCTBUMN, IPUHOCSIIUX Bpex
OKpYyXarouieu cpene;

YMEHHE POTHO3UPOBATh HEOIArONpHsATHEIC
9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

pacuIpeHue OIbITa AeATeIbHOCTH SKOJIOTHUECKOH
HaIpaBJIeHHOCTH;

6) PKOJIOTHYECKOTO BOCIIMTAHUS:

—  DKOJIOTHYECKH IeIeco00pa3Horo
OTHOIICHUS K PUPOJIE, KaK UICTOYHHUKY
CYIIIECTBOBAHUS J)KU3HM Ha 3eMIJIE;

—  TOHUMaHWs MI00ATLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIEeM, BINUSHIUI
9KOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE
MIPUPOJIHON M COLIMAIIBHON Cpebl;

—  0CO3HAHUSA HEOOXOIUMOCTH UCIIOJIH30BAHUS
JIOCTHKEHUIM XUMUU 7151 pELIEHUS BOIIPOCOB
PaLMOHATIBHOIO IPUPOIONOIb30BaAHUS;

—  aKTHBHOI'O HENPUSTUA AEHCTBUH,
MPUHOCSALINX Bpe OKpYXKarouiei
MIPUPOIHON cpesie, yMEHUsI IPOrHO3UPOBATh
HeOJIaronpHUATHBIE YKOJIOTHIECKHUE
MIOCJIeICTBUS IPEANPUHUMAEMBIX JEHCTBUN
Y TIpeJIOTBpaIiaTh Ux;

—  HaJU4us Pa3BUTOTO SKOJOTHYECKOTO
MBIIIIICHSI, SKOJIOTHUECKOH KyJIbTYpHI,
OITBITA JEATEIbHOCTH YKOJIOTHIECKOM
HanpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MU B NTO3HABATENILHOM,
KOMMYHHUKATUBHOW U COLMAIbHON
MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHBOCTOSITh HJCOIOTUU XeModoouwy;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I1IECTBEHHOW TIPAKTHKH, OCHOBAHHOTO Ha JMAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B

7) ICHHOCTH HAyYHOTO TIO3HAHWS:

—  copMupoBaHHOE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON
MIPAKTUKH;




MOJUKYJIbTYPHOM MHPE; — IIOHUMaHMUsA CHGHI/I(I)I/IKI/I XHNMHHU KaK HAYKH,

COBCPUICHCTBOBAHUEC SI3BIKOBOM M UMTATCILCKOM OCO3HaHus €€ poJik B (bOpMI/IpOBaHI/II/I
KYJIbTYPbI KaK CpEACTBa B3aHUMOJICHUCTBHUS MCKAY JTIOJAbMU palMOHAJIbHOTO HAYYHOT'O MBILIJICHUA,

1 MMO3HAaHUA MUPaA; CO3JaHNU LEJIOCTHOI'O NPEACTABICHUA 00
OCO3HaHHUEC ICHHOCTHU Hay‘{HOI\/'I JACATCIIBHOCTH, TOTOBHOCTH OKpPYXKaromeM MHUPE KaK O EAUHCTBE
OCYIIECTBJIATE MPOCKTHYIO U UCCIIEAOBATCIILCKYIO TIIPUPOJBI U YCIIOBEKA, B IIO3HAHUN
ACATCIBHOCTE NHAUBUAYAJIBHO U B I'PYIIIIC. TIIPUPOIHBIX 3aKOHOMepHOCTeﬁ 1 PEIICHUN

npo0JieM COXpaHEHHsI TIPUPOTHOTO
paBHOBECHSI;

—  yOSXKICHHOCTH B 0CO00M 3HAYUMOCTH
XAMUH JJIsI COBPEMEHHOM LIUBUIIH3ALINU: B
ee 'yMaHHUCTHUYECKOH HaNpaBIeHHOCTH U
B)XHOW POJIM B CO3/IaHUU HOBOH 0a3bl
MaTepuanbHON KyJIbTYpHI, PEIICHUH
rJ100aIbHBIX POOJIEM YCTOWYHBOTO
Pa3BHUTHsI YEJIOBEUECTBA - CHIPHEBOIA,
SHEPreTUYECKOH, MULIEBOM U
9KOJIOTUYECKON O€30MaCHOCTH, B PA3BUTHH
MEIUIIUHBI, 00ECTIeUeHUN YCIOBUI
YCIIEITHOTO TPY/Ia U KOJIOTHYESCKH
KOM(OPTHOI )KHU3HHU KaXKOT0 WieHa
o0111ecTBa;

—  €CTECTBEHHO-Hay4YHOH 'PaMOTHOCTH:
TMMOHUMAaHU CYIIHOCTHU METOAOB IMO3HAHMH,
HCIOJIb3YEMbIX B CCTCCTBCHHBIX HAYyKaX,
CIOCOOHOCTH UCTIOIb30BaTh MOJTyYyacMble
3HAHUS JUIS aHAIKU3a U OOBICHEHUS SIBJICHHIA
OKPYXKAIOLIEr0 MUPa M MPOUCXOISIIUX B
HEM U3MEHCHUH, yMEHHUS JIeNIaTh
000CHOBaHHBIE 3aKITIOUCHHS HA OCHOBE
HAY4YHBIX (HAKTOB M UMEIOIIUXCS JAHHBIX C
LEJbIO MOJTY4EHHS JIOCTOBEPHBIX BHIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSTENIEHO
HUCIIOJIB30BATh XUMHWYCCKUE 3HAHUS TJIs1
penieHus mpobyieM B pealibHBIX )KU3HEHHBIX
CUTyalusiax;

—  HMHTepeca K [03HaHMIO U
UCCJIeJ0BATEIbCKON AESATEIBHOCTH;

—  TOTOBHOCTH M CIIOCOOHOCTH K
HEMPEePHIBHOMY 00Pa30BaHUIO U
€camM000pa30BaHHUIO, K AKTHBHOMY
MOJTYYSHHIO HOBBIX 3HAHUI [0 XUMUH B
COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMH;

—  HMHTepeca K 0COOEHHOCTSAM TpyJa B
paznuuHbIX cdhepax npodeccHoHAILHON
JIeSITEJIbHOCTH.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yueOHOTO npeameTa "XuMus'" BKIIIOYAIOT:

3HAYUMBIE JUTSE (dhopmupoBaHus MHPOBO33PEHUS oOyuaromuxcst
MEXIUCHUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTpaXkarollue
LEJIOCTHOCTh HAY4YHOH KapTUHBI MHpa M CHEeUU(PUKY METOJOB IO3HAHMA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, YHEPIUs, sSBIICHUE,
Ipolecc, CUCTeMa, HayYHBIH (akT, MPUHIIMII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeZIOBaHNE, HAOII0IeHIE, N3MEPEHUE, SKCIIEPUMEHT U JpYyrue);
yYHUBEpCaJbHbIE YyuyeOHBbIE JIeHCTBHS (IIO3HABaTeNbHBIE, KOMMYHHUKATHUBHBIE,
peryasTHBHbIE), oOecreunBaromue GopMupoBaHue (GpyHKIIMOHAIBHON IPaMOTHOCTH
U COLIMAJIbHOW KOMIETEHIIMH 00Yy4aroIInXCsl;
CIOCOOHOCTh OOYYarOIIMXCsl HCIIOJIb30BaTh OCBOCHHBIE MEXIUCILHUILTHHAPHBIE,
MHUpPOBO33pDEHUYECKHE 3HAaHUS M  yHHUBepcalibHble y4deOHble JEHUCTBUS B
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MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

B pesympraTe wm3ydeHus ydeOHOro nmpeamera XuMus y oOydaromerocs OyayT
chopMUpOBaHbl MeTaNpeIMeTHbIe Pe3yJbTaThl, OTPAKECHHbIE B YHHUBEPCATbHBIX Y4EOHBIX

IEUCTBHUAX, a

HUMCHHO -
KOMMYHUKATHBHBIC YHHBCPCAJIBHBIC y‘le6HBIe ,HeﬁCTBHH,

IIO3HABaTCJIbHBIC

y’-Ie6HBI€ Z[ef/'ICTBI/ISI, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHBIe PE3YyIbTAaTEl OCBOCHUA NIPEAMETA:

YHUBEPCAJIbHBIC

yueOHbIE  JICUCTBUSA,
pEryIsTHBHBIE YHHBEpPCAIbHBIC

WIIK OCHOBAHWUSI JIJIsl CPABHEHU S,
Kaccu(puKauu 1 0000ICHIS;

—  ONpeneNsTh LenH ACATeIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUH UX TOCTHIKCHUS,

—  BBUIBISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS
B PacCMaTPUBACMBIX SIBIICHHSIX;

— BHOCHUTH KOPPCKTHBBI B ICATCILHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
IIEJISIM, OI[CHUBATh PUCKH MMOCIICICTBHIHA
JIEATEILHOCTH,

— pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH
PpeLICHUH KU3HEHHBIX IPOOIIEM;

MeranpeamMerHble | YHUBepcaibHble yueOHbIe aeiicTBus (YY) YTo4uHeHHbIe YHHBeEPCAJIbHBIE
pe3yabTarhl, oroc coo yueonsle gefictBus (YY) @OII
OTpaskeHHbIE B COO

YHHBEPCAJIBHBIX

Y4eOHBIX

JelCTBUSIX

OsnaneHue a) 6a30BbIC JIOTHUECKHE ICHCTBUS: 1) 6a30BbIe JIOTHYECKUE EUCTBHS:
YHHUBEPCAIIbHBIMH —  CaMOCTOSITENILHO (POPMYIIHPOBATh U — CaMOCTOSITENBbHO (POPMYITUPOBATH U
y4eOHBIMU aKTyaJM3MpOoBaTh NpodIiemy, aKTyalIM3UpOBaTh MpodiieMy,
MI03HABATCIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ paccMaTpUBaTh;
JEHCTBUAMM: — yCTaHaBJIMBAaTh CYLIECTBEHHBIN NPU3HAK — ONPEACTIATH LEIU ACATCILHOCTH,

3a/aBas mapaMeTphl U KPUTSPUU HX
JOCTIDKEHUSI, COOTHOCHTH
pe3yIBTATHI NCITEIHHOCTH C
MTOCTaBJICHHBIMH IICTISIMI;

— HUCTIONIF30BaTh MIPU OCBOCHUHW 3HAHHUI
TPUEMBI JIOTHYECKOTO MBIIIICHHUS -
BBIJICIIATh XapaKTECPHBIC IPU3HAKH
TOHATHI U YCTAHABJIMBAThH MX
B3aMMOCBSI3b, UCTIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IS
0OBSICHEHHS OTIENBHBIX (PAKTOB 1
SIBJICHHI;

— BBIOMpATh OCHOBAHUS U KPUTEPHU
JUTSL KJIaCCU(UKAINH BEIIECTB 1
XIMHYCCKIX PEaKITHii;

— yCTaHaBIUBATh PUIHHHO-
CJICZICTBEHHBIE CBSI3H MEXKIY
U3y4aeMbIMHU SIBJICHUSMU,

— CTPOWTH JIOTHUECKUE PACCYKICHHUS
(MHIYKTUBHBIC, IEAYKTHBHBIC, 10
AHAJIOTHH), BBISBIIATh
3aKOHOMEPHOCTH ¥ IIPOTHBOPEUUS B
paccMaTpHUBaeMBIX SIBIICHHSAX,
(hopMyIHpPOBATH BHIBOJKI U
3aKITFOYCHUS;

— IPUMEHSITH B TIPOIIECCE MTO3HAHUS,
HCTIOJBb3yEMBbIC B XUMHH
CHUMBOJIMYECCKHE (3HAKOBBIC) MOICITH,
peoOpa3oBBIBATH MOJICITHHBIE
MPEICTABICHUS - XAMHYCCKHUIA 3HAK
(cuMBOM) dIIEMEHTa, XUMHYECKasT
(dopmyna, ypaBHEHHE XUMHYECKON
peaKIny - IPH PEIICHUH YIeOHBIX
MMO3HABATENBHBIX M MPAKTUICCKAX
3a/a4, IPUMCHSTh Ha3BaHHEIC
MOJICTBHBIC TIPEACTABICHUS JIIIS
BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB M XUMUICCKHX
peakiuii.

0) 6a30BBIEC UCCIICIOBATEILCKHAE ICHCTBHS:

2) 6a30BbIEC UCCIIEOBATEILCKIE
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— BJAJCTh HABBIKAMH Y4COHO-
HCCIIeIOBATENIbCKON U MPOESKTHON
JIESITETbHOCTH, HABBIKAMH Pa3peUICHUS
npobieM;

—  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIFHOMY TTOUCKY METOJIOB
pemIeHns MPaKTHIeCKHUX 3a1ad,
MIPUMEHECHUIO PAa3ITMYHBIX METOIOB
[TO3HAHMSI,

— OBJIaJICHUE BUIAMH JCSATEILHOCTH I10
MOJIYYCHUIO HOBOTO 3HAHUS, €T0
HMHTEPIPETALNH, MPEOOPa30BAHUIO U
MPUMEHCHHUIO B PA3JIMYHBIX YUCOHBIX
CUTYAIIMSX, B TOM YHCIIC TIPU CO3JJaHUN
Y4eOHBIX U COIMATBHBIX POCKTOB;

— (opMHpOBaHHE HAYYHOTO THIIA MBIIIICHNUS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KIIFOUE€BBIMH MOHITHSIMHU U METOLAMHU;

— CTaBUTh U (OPMYIHPOBATE COOCTBEHHBIC
3a7aud B 00pa30BaTeIIbHON ACATSIIEHOCTH H
JKU3HCHHBIX CI/ITyaHI/IHX;

— BbBIABJIATH HpI/ILII/IHHO-CJ'IeZ[CTBeHHI)Ie CBsA3HU U
aKTyaHH3I/IpOBaTI) 33}13‘1}/, BbBIIBUI'aTh
THIIOTE3Y €€ PEIICHUS, HAXOAUTh
aprMeHTI)I JJIST 10KAa3aTCJIbCTBA CBOUX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPHH PEIICHNUS;

— aHAJIM3HPOBATH MOIYICHHBIE B XO€
peIIeHHS 3aJa9l pe3yIbTaThl, KPUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MECHEHUE B HOBBIX
YCIIOBHSAX;

— JaBaThb OHEHKy HOBBIM CI/ITyaHI/IﬂM,
OIIEHUBATh IPUOOPETEHHBIHN OIBIT,

— pa3pabaThiBaTh IJIAH PEUICHHUS TPOOIIEMBI C
YYETOM aHaJIH3a UMCIOIIUXCS
MaTepI/IaJ'H)HI)IX nu HeMaTepI/IaJ'H)HBIX
pecypcos;

— OCYIIECTBIATH IEJICHATIPABICHHBIH ITOMCK
MepeHoca CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCHOHATBHYIO CPENY;

— yYMETbh NIEPEHOCUTH 3HAHUS B
MIO3HABATEIFHYO U TPAKTHUECKYIO 00TIacTh
KU3BHCACATCIIBHOCTH,

— YMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MIpeIMETHBIX 00IacTel;

— BbIABUI'aTb HOBBIC UJICH, npeﬂnaraTb
OpI/IFI/IHaJ'IbHI)Ie IoaAxXoabl U peIHeHI/ISI;

— CTaBUTh MPOOJIEMBI U 3a]1a4H, TOITYCKAIOIINE
ANBTCPHATHBHEIC PEIICHHS;

TIEHCTBHSL:

— BIIaJIeTh OCHOBAMHU METO/IOB
HAYYHOTO MIO3HAHHMS BEIICCTB U
XUMHYCCKUX PEAKITHIA;

— (opMyIHPOBaTh LETH U 3a1a4H
HCCIICIOBAHUS, UCITONIB30BATh
IIOCTaBJICHHBIC U CAMOCTOSTEIIBHO
chopMyIHpOBaHHBIE BOIIPOCHI B
KayecTBEe MHCTPYMEHTA TIO3HAHUS U
OCHOBBI JIJIsI (HOPMUPOBAHHUS
THIIOTE3HI 110 MPOBEPKE
MPAaBUIBHOCTH BBICKA3BIBACMBIX
CY>KJICHUH;

— BIIaJIeTh HaBBIKAMHU
CaMOCTOSATEIHFHOTO TUIAHUPOBAHUS U
MIPOBEACHUS YICHUIECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATD
YMEHUS HaONIOaTh 32 X0JA0M
mpoIiecca, CaMOCTOATEIIEHO
MIPOTHO3UPOBATE €T0 PE3yIbTAT,
(hopMyIHpOBaTE 00OOICHHS U
BBIBOJIbI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBAHMsI, COCTABIIATh
000CHOBaHHBIH OTYET O
HpoJeTIaHHOM paboTe;

— TpuoOpeTaTh OMBIT
HCCIIEI0BATENBCKON U IPOEKTHOM
JeSITeIBHOCTH, TPOSIBIIATH
CITOCOOHOCTBH U TOTOBHOCTH K
CaMOCTOSATETFHOMY MTOUCKY METOJIOB
pelIeHNs TPaKTHICCKUX 3a/1a4,
NPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.BJI/ICTh HAYYHOU
TEPMHUHOJIOTHEH, KITFOUSBBIMH
MOHATHSIMH U METOIAMHU
¢busnyeckoii HayKwy;

B) paboTa ¢ uHpOpMAaIHeit:

— BIAJETh HaBBIKAMH I1OJTY4CHHS
nH(pOpMaLMK N3 HICTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATH
MIOWCK, aHAJIN3, CHCTEMATU3aLHIO 1
MHTEPIPETALNI0 HHpOPMALIUHU Pa3THYHbIX
BUJIOB U (hopM IpesicTaBieHNUS;

— CO03/1aBaTh TEKCTHI B PA3JIMYHbIX opmarax c
y4eTOM Ha3HaueHHs nHdopmanuu u
LIEJIEBOM ayTUTOPHH, BEIOHpas
ONTHMAIBHYIO (OpMY NpeICTaBICHHS U

3) pabora ¢ nHpopMarHei:

— OpPHEHTHPOBATHCS B PA3ITMYHBIX
UCTOYHMKaX MH(popMannu
(Hay4YHO-TIONYJISIpHAS JINTEPATypa
XUMHYECKOTO COZEep>KaHus,
CIpaBOYHBIE TIOCOOMS, PECypPCHI
WuTepHeTa), aHATU3UPOBATH
nH(pOpMaLNIO pa3IUYHBIX BUIOB U
(bopM npencTaBiIeHus, KPUTHIECKU
OLICHUBATh €€ JIOCTOBEPHOCTD U
HENPOTHBOPEYNBOCTE;
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BU3yaIU3al[iH;
OLIEHUBATH JOCTOBEPHOCTh, JIETHTUMHOCTD
uH(OpMALINH, €€ COOTBETCTBHE PABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
HCIIOJIb30BaTh CPEICTBA UH(DOPMAITHOHHBIX
Y KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B
peLICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
Y OpraHU3alHOHHbIX 3314 C COOII0ICHIEM
TpeOOBaHMUiT IPrOHOMUKHU, TEXHUKH
0e30MaCHOCTH, TUTHEHBI,
pecypcocOepeskeHus, MPABOBIX U
STUYECKUX HOPM, HOPM HH(POPMAIIHOHHON
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U
3aIUThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0€30MaCHOCTH JIUIHOCTH.

(bopMyIHpOBaTh 3apOCHl U
NPUMEHSTD Pa3IMYHbIC METOBI
IIpY MTOKCKE U 0TOOpE
HHPOPMALUHU, HCOOXOTUMOM JIJIS
BBITIOJTHEHHS yIeOHBIX 3a/1a4
OTIpeNIeIEHHOT O THIIA;
proOpeTaTh OIBIT HCIIOIH30BAHMUS
HHPOPMALTMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;
CaMOCTOSTENILHO BEIOUpATh
ONTHUMANBHYIO opMy
Npe/ICTaBICHUS HHPOPMAIIUU
(cxeMsl, rpad MKy, TUarpaMMel,
TaOJHIBI, PUCYHKH U APYTHUE);
HCTIONIB30BaTh HAYYHBIN S3BIK B
KadecTBE CPE/ICTBA IPH padoTe C
XUMHYECKOH HH(OpMAITHeH:
MIPUMEHSATH MEXIIPESIMETHEIC
(pu3uueckue U MaTeMaTHIECKHUE)
3HaKH ¥ CHMBOIIBI, ()OPMYIIEI,
ab0peBHaTypbl, HOMEHKJIATYPY;
UCIIOJIb30BaTh U MPeoOpa3oBbIBAThH
3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HAIJISHOCTH.

Osnanenne
YHHUBEPCAJIbHBIMH
KOMMYHHUKaTHBHBIM
U JEUCTBUIMU:

a) oOIIeHuE:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BCEX
cdepax Ki3HH;

pacro3HaBaTh HeBepOAIbHEBIE CPECTBA
0OIIeHNS, TOHUMATh 3HAYCHHUE COLUATBHBIX
3HaKOB, PACIIO3HABATH IPEATIOCHUIKH
KOH(IUKTHBIX CUTYaIlMi ¥ CMATYATh
KOH(ITUKTHI;

BIIQJIETh PA3JIMYHBIMH CITIOCOOAMU OOIIEHUS
U B3aUMOJEHUCTBUS,

apryMEHTHPOBAHHO BECTH JIHAJIOT, YMETh
CMsIr4aTh KOH(QJIMKTHBIE CUTYAINH;
Pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO
TOYKY 3pEHHUSI C MCIIOJIF30BAaHHEM SI3BIKOBBIX
CPEeICTB;

1) obuienue:

3aJaBaTh BONPOCHI MO CYIIECTBY
o0CcyXIaeMoi TeMBI B X0/1e
JIMajiora W/Win TUCKYCCHH,
BBICKA3bIBaTh UJIEH,
(hopMyITHpPOBaTH CBOH
MPEAT0KEHUS OTHOCHTEIIEHO
BBITIOJTHEHHS TPEIUTOKEHHON
3a7a4uy;

0) coBMeCTHasl ICATSIIBHOCTD:

MOHUMATh U HCIOJIb30BATh IPEUMYIIECTBA
KOMaH/THOH ¥ MHAWBUAYaJIbHOH paboTHI;
BBIOMPATh TEMAaTHKY ¥ METOJIbI COBMECTHBIX
JICHCTBUH ¢ y4eTOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)KJI0r0 4IeHa KOJUIEKTUBA;
IIPUHUMATh LEJIU COBMECTHOU
JIEeATENBHOCTH, OPTaHU30BBIBATH U
KOOpJAMHUPOBATh IEHUCTBUSA 110 €€
JIOCTH>KEHHIO: COCTABIISTh IUIAH JEHCTBHI,
pacnpenenaTs pojd ¢ y4eTOM MHEHHUH
YYaCTHHKOB 00CYK/1aTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OLICHUBATh Ka4€CTBO CBOEIO BKIIAJa U
Ka)KJJOr0 yJ4acTHHKA KOMaH/Ibl B OOIINI
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
[IpeasIaraTb HOBbIE IIPOEKTHI, OLICHUBATD
UJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;
KOOPJAWHUPOBATH U BBIIOIHATH PabOTy B

2) COBMECTHasA NCATCIIBHOCTD:

BBICTYIATh C TIpE3eHTaleH
Pe3yJIbTaTOB MO3HABATEIHLHOM
JIeSITEIIbHOCTH, MOJTY4IEHHBIX
CaMOCTOSATENLHO WJIM COBMECTHO
CO CBEPCTHHKAMHU IPU
BBITIOJTHEHUH XUMHYECKOTO
JKCIIEPUMEHTA, IIPAKTUYECKOMI
paboThI 10 UCCIIEeIOBAaHHUIO CBOHCTB
N3y4aeMbIX BEIECTB, pean3alin
y4eOHOT0 MPOEKTa U
(OpMyIHPOBaTH BHIBOBI 110
pe3ysbTaTtaM MpOBEJIESHHBIX
HCCIIEJOBaHNH ITyTeM
COTJIaCOBaHUS MO3HIUH B X0OJI€
o0OcyxieHust 1 0OMeHa MHEHUSIMHU.
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YCIOBHSX PEabHOrO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYSE;
OCYILECTBIIATh MO3UTUBHOE CTPATETHUECKOE
MOBEJICHHUE B PA3IMYHBIX CUTYAIHSIX,
MPOSIBISITHE TBOPUYECTBO U BOOOPAKEHME,
OBITh MHUIIMATHBHBIM

OBnajeHue
YHHUBEPCATHHBIMHI
PETYISTHBHBIMH
JIEUCTBUSIMU

a) caMOOpTaHU3aAITU:

CaMOCTOSATEIBHO OCYIIECTBIATh
MO3HABATEJILHYIO JIESITENbHOCTD, BBISBIISTH
poOJIEMEl, CTAaBUTH U (POPMYyITHPOBATH
cOOCTBEHHBIE 3aJa4¥ B 00pa30BaTeIbHON
JIESITEIIbHOCTH M )KU3HEHHBIX CUTYaIlVSIX;
CaMOCTOSATENILHO COCTABIIITh TUIaH PEICHHS
poOJIEMBI C Y4€TOM HMEOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpeanoYTeHU H;

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM;
pacmmpATh paMK1 y9eOHOTO TIpeaMeTa Ha
OCHOBE JIMYHBIX IIPEAIIOYTCHNUI;

JieTIaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE;

OILIGHUBATh IPUOOPETEHHBIH OIBIT,
CHocoOCTBOBaTh (POPMUPOBAHUIO U
IIPOSABJICHUIO IIUPOKOU IPYIAULIMY B Pa3HBIX
00J1acTAX 3HAHUH, TOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTeNbHbIi U KYJIbTYPHBINA
YPOBEHb;

1) camoopraHu3amnms:
— CaMOCTOSTENbHO [UIAHUPOBATH U

OCYILIECTBIISTH CBOIO
MI03HABATENBHYIO IEATEINEHOCTD,
OIIpeAess ee LeIH U 3aJa4H,
KOHTPOJIUPOBATH U 110 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATh
IIpeAIaraeMblii aTOPUTM JeHCTBUI
TIPY BBITIOJIHEHUH y4eOHBIX U
HCCIIeI0BAaTEIbCKUX 3a/1a4,
BEIOMpaTh Hanboree 3P PeKTUBHBINA
CII0cO0 UX PELICHHS C YICTOM
MOTy4YeHHS HOBBIX 3HAHUH O
BEILECTBAX M XUMHYCCKHX PEaKIHsiX;

0) CAaMOKOHTPOJIB:

JIaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCUTh
KOPPEKTHBHI B ICSATEIHHOCTD, OLICHIBATH
COOTBETCTBHUE PE3YyIBTATOB LEISIM;

BJIaJ1€Th HaBbIKaAMH MO3HAaBAaTEIILHOMN
pedIIeKCHUH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEACTBUI U MBICIUTEIbHBIX MPOLECCOB, UX
pe3yJbTaTOB U OCHOBaHUM;

UCIIONIb30BaTh MPUEMBI PeIICKCHH IS
OIIEHKH CUTYyalllH, BEIOOpa BEPHOTO
pelIeHuS;

YMETb OLIEHUBATH PUCKH U CBOCBPEMEHHO
MPUHUMATH PEIICHUS 110 UX CHIYKEHUIO;

B) SMOIIMOHAIBHBIA HHTEIUICKT,
TIPEIITOJIarafoIui c(hOPMUPOBAHHOCTE:
CaMOCO3HaHHs, BKIIOYAIONIETO CIIOCOOHOCTD
MMOHUMATH CBOE MOITMOHATILHOE COCTOSTHUE,
BUACTH HAIIPABJICHUA Pa3BUTHUA
COOCTBEHHOW IMOIOHAIEHON Cepsl, OBITh
YBEpEHHBIM B cebe;

CcaMOpEryIMPOBaHUS, BKITFOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE IPHHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEJICHUE,
CHOCOOHOCTh aaNTUPOBATHCS K
SMONMOHATEHBIM U3MEHEHHUSIM U MIPOSBIISITH
THOKOCTB, OBITH OTKPBITBIM HOBOMY;
BHYTPCHHEH MOTHBAIINH, BKIIOYAIOICH
CTPEMIJICHUE K JOCTHXKCHHUIO ILICTIN U YCIIEXY,
OINITUMHU3M, MHUITUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTB, UCXoada U3 CBOUX
BO3MOIKHOCTEH;

SMITATHH, BKJIHOYAIONIEH CITOCOOHOCTD

2) CaMOKOHTPOJIb:

OCYLICCTBJIATH CAMOKOHTPOJIb
cBOCH JACATCIbHOCTHU HAa OCHOBEC
caMoOaHaJIn3a U CaMOOILICHKH.
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MOHMMATh YMOLMOHAILHOE COCTOSHHE
JPYTHX, yYUTBIBATh €r0 IPU
OCYIIECTBICHUN KOMMYHHUKALIHH,
CIOCOOHOCTH K COUYBCTBHIO U
CONEPEKUBAHUIO;

—  COILMAJIbHBIX HABBIKOB, BKIFOYAIOIINX
CIIOCOOHOCTD BBICTPANBATh OTHOLICHHS C
IOPYTHMH JIFOIbMU, 3a00THThCS, IPOSIBIIATD
MHTEPEC M paspeniaTtb KOHQIIUKTHI;

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

— TpUHHUMATh ce0sl, HOHUMAas CBOU —  NpUHUMAaThH ce0sl, TOHUMasi CBOH
HEJIOCTAaTKU M JIOCTOWHCTBA; HEJIOCTAaTKU M JIOCTOWHCTBA;

— IIPUHUMAaTh MOTHBBI U apTYMEHTBI APYTUX —  NIPUHUMAaTh MOTHBBI U apPT'yMEHTBHI
JIFOJICH NIpU aHaNN3€e Pe3yJIbTaToB JPYTHX [IPY aHAJIN3E PE3YJIbTaTOB
JIeSITeIbHOCTH; JIeSITEIbHOCTH;

— TIIpHU3HaBaTh CBOE IPABO M MPABO APYTUX —  IIpHU3HABaTh CBOE MPABO U IIPABO
Jro/Iel Ha OIIHOKH; JIPYTHX Ha OMIHOKY.

— Ppa3BuUBaTb CIIOCOOHOCTH IOHUMATh MHp C
MNO3UIMH APYTOro 4YCJIOBCKA.

OcBoeHue yuebHoro npeamera @usuka JOHKHO CIOCOOCTBOBATH (POPMUPOBAHUIO OOLIMX
KOMIICeTCHIINA:

OK 01. BeiOupats cmocoObl pemeHus 3anad4 MNpo(ecCHOHAIBHOW JeSTeIHLHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEJCTBAa IIOMCKA, aHAlIM3a U HMHTEpIIpEeTaluu
uHpopMaLKy, 1 UHPOPMALMOHHBIE TEXHOJIOTMU JJI BBINOJHEHUS 3a7ady MpoecCHOHATbHON
NeSITeTbHOCTH;

OK 03. [TnanupoBaTh 1 peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, MPEINPUHIMATENBCKYIO JEATEIBHOCTh B MPO(PECCHOHATBHON cdepe, HCIOIb30BaTh
3HaHUS 110 IPaBOBOM U (PMHAHCOBON T'PAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX;

OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBATH U PabOTATh B KOJUIGKTHBE U KOMaH/IC;

OK 05. OcymiecTBnaTh YCTHYIO M MUCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCYAapCTBEHHOM
a3bike Poccuiickoit denepanuy ¢ yaeToM 0COOEHHOCTEHN COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBisTh Tpa)JIaHCKO-NATPUOTUYECKYIO IO3UIHMIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJICHWE Ha OCHOBE TPATUIIMOHHBIX POCCHICKHX JJyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C Y4ETOM TapMOHM3allMM MEKHAIMOHAJIBHBIX U MEXPEIUTHO3HbBIX
OTHOIIEHHA, IPUMEHSTh CTAaHJaPThl aHTUKOPPYIITUOHHOTO TTOBEICHHS,

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, pPecypcocOepexeHHIo,
OPUMEHATh 3HAHUS 00 W3MEHEHWH KJIMMaTa, NTPUHIUIBI OEpeXIMBOTO TPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUsX;

OK 08. Ucnonb3oBath cpecTBa PU3NYECKON KyIbTYpPbI ISl COXPAHEHUS U YKPEIIJICHUS
3J10pOBbsI B Ipoliecce MpohecCHOHATBHON IEATEIbHOCTH U MO /IepKaHHsI HE0OXO0AUMOTO YPOBHS
(bU3NIECKOoil MOATOTOBICHHOCTH;

CoorHomienue o00mux kommereHuuii @®IrOC CIIO 09.02.11 Paspaborka un
YHpaBJI€CHUE MIPOTrPaMMHBIM oﬁecneqe}meM, JIMIHOCTHBIX PE3YyJILTATOB U METANIPEAMETHDBIX
pe3yJ1bTaToB

O0mue KOMNeETeHIUH JIn4HOCTHBIE Pe3yabTaThI Mertanpeametnsie pe3yiabTatsl ®OII COO
®IrocC CIo 09.02.11 @O0II COO
OK 01. BeiOupars 7) IEHHOCTH Hay4HOTO no3HaHus: | OBllafieHue yHUBEPCAIbHBIMH  I103HABATEIbHBIMHU
CrocoOBI pelienns 3a1a4 | —  chOPMUPOBAHHOE JieCTBUSAMU:
npodeccruoHaTbLHOM MHUPOBO33PEHUS, 1) 6a30BBIC JTOTHUECKUE JCHUCTBYSI:
ACATCIIbBHOCTH COOTBETCTBYIOILIETO — CaMOCTOSITEIEHO GOPMYIUPOBATH U
MIPUMCHHUTEIIBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
Pa3IMYHBIM KOHTEKCTaM; pa3BUTHA HayKH u paccMaTpuBaTh;
00I1IeCTBEHHOM TIPAKTUKH; — OIIPEHEIIATh NENU AeSITEIILHOCTH, 3aJaBast
— TOHUMAaHHA cnenupuKu 1apaMeTpbl U KPUTEPUH HX JOCTIDKEHUs,
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XMMUH KaK HayKH, OCO3HAHHMS
ee poau B (HOPMHPOBAHHUHU
palMoOHAIBHOTO  HAYYHOTO
MBIIIICHUS, CO3JIaHUU
[eJIOCTHOTO ~ IPEICTaBICHHS
00 OKpy)KaroIeM MHpe Kak o

€NHCTBE MPUPOJIBI n
4yeloBeKa, B TO3HAHHUH
MPUPOTHBIX

3aKOHOMEPHOCTEN U PELLIEHUN
npobieM COXpaHEHUS

IPUPOAHOTO PaBHOBECHS;
yOeXXIeHHOCTH B 0co0oi
3HAYMMOCTU  XUMMU Ui
COBPEMEHHOM IUBHIN3AIUU:
B €€  TyMaHHCTUYECKOU
HalpaBJICHHOCTH U BayKHOU
PO B CO31aHUN HOBOH 0a3bl
MaTepuanbHOil  KyIbTYypHI,
penIeHuH TJI00aIbHBIX
npodiieM YCTOWYHBOTO
pa3BUTHA deJOBe4ecTBA -
CBIPbEBOM, JHEPreTHYECKO,
[UIIEBOM U 3KOJOTMYECKOU
6e30IacHOCTH, B pa3BUTHH
MCIOUIUHBI, obecreueHnu
YCJIOBUH YCIEIIHOIO Tpyna U
9KOJIOTHIECKH KOM(pOPTHOH
KU3HM ~ KaXAOTO0  WICHA
o01ecTBa;
€CTEeCTBEHHO-HayYHOU
TPaMOTHOCTH:  IIOHMMaHHSA
CYLTHOCTH METOZIOB
TMO3HaHuA, UCHOJIL3YEMBIX B
CCTCCTBCHHBIX HayKax,
CHOCOOHOCTH  HMCTIONIB30BATh
TMOJIy4acMbIC 3HaHUA JJIISL
aHanmM3a U OOBACHEHHA
SIBJICHUH OKPY>KaroIlero Mupa
W TPOUCXOIAIIMX B HEM
W3MEHEHHWH, YMEHHs JAeaTh
000CHOBaHHBIE 3aKITIOUYCHUS
Ha OCHOBE Hay4HBIX (haKTOB U
MMEIOIINXCS JAHHBIX C LENTBI0

HOHy‘IeHI/IH I[OCTOBepHBIX
BBIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSTEILHO
UCIIOJIB30BaTh XUMHUYCCKHUEC
3HAHUS TSt pelreHus
npobieM B peaTbHBIX

JKU3HCHHBIX CUTYyallUAX;
HHTEpECa K IIO3HAHUIO U

HCCIIEIOBATEIBCKON
JIESTeTbHOCTH;

TOTOBHOCTHU W CITIOCOOHOCTH K
HEIIPEPBIBHOMY
00pa3zoBaHUIO u
caM000Opa30BaAHHMIO, K
AKTUBHOMY TMMOJIYYCHUIO

HOBBIX 3HAHUM 10 XHMMHH B
COOTBCTCTBHUU C )KU3HCHHBIMU

COOTHOCHTH PE3YJIbTaThl AESTEILHOCTH C
MIOCTABJICHHBIMH LIEJISIMU;

— HCIOJIB30BATh NPH OCBOCHUH 3HAHUI ITPHUEMBI
JIOTUYECKOTO MBILIICHUS - BBIACIATH XapaKTepHbIE
MIPU3HAKY MOHSITHH U YCTaHABIIMBATH UX
B3aUMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE
TIOHATHSA U OOBSCHEHUS OTACIBHBIX (DAaKTOB H
SIBIICHHI;

— BBIOMpPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(HKaIMK BEIECTB U XUMHYECKUX PEaKIHH;

— YCTaHaBIMBATh IPUYUHHO-CJIECTBECHHBIE CBS3H
MEXIY N3y4aeMbIMH SIBJICHUSIMU;

— CTPOMTBH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIE,
JeTyKTUBHBIE, [T0 aHAJIOTUH), BBISIBIISITH
3aKOHOMEPHOCTH U NIPOTHBOPEYUS B
paccMaTpUBAEMBIX SABICHUAX, (POPMYIHPOBATH
BBIBO/IBI M 3aKITFOUCHHS;

— TMPUMEHSITH B MIPOIIECCE TTO3HAHUS, UCTIONb3yeMBbIC
B XUMHHU CHMBOJIHYECKHE (3HAKOBBIC) MOZEIH,
IpeoOpa3oBEIBATh MOJEIBHBIC IPEICTABICHHS -
XUMHYECKHH 3HaK (CHMBOJI) 3JIEMEHTA,
XUMHUUecKasi GopMyJia, ypaBHEHUE XUMHUUECKOM
peaKuuy - Mpy peIeHNH YueOHBIX
IMO3HABATCJIbHBIX U IPAKTUYCCKUX 3ada4,
MPUMCHATb Ha3BaAaHHBIC MOJICJIbHBIC TPEACTABICHUA
JUTA BBISIBJICHUA XapaKTCPHBIX MPU3HAKOB
N3y4aeMBbIX BEIIECTB M XUMHUECKHX PEAKIIHIH.

2) 6a30BbIE HCCIIEA0BATEIILCKHIE NCHCTBUS:

— BJIQJIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHMS
BEIIECTB ¥ XMMHUUCCKHUX PEaAKIII;

— (GOopMyIHpOBaTh LEIH U 331241 HCCIIEAOBAHUS,
HCTIONIB30BATh MOCTABICHHBIE U CAMOCTOSTEILHO
c(opMyIMpPOBaHHBIE BOIIPOCHI B KAYECTBE
HWHCTPYMEHTA IMO3HAHUA U OCHOBBI JIA
(hOpMHPOBaHUSI THIIOTE3BI 110 IPOBEPKE
MpaBUJIBHOCTH BbICKA3bIBACMbIX Cy)K[[eHPIﬁ;

— BJIAACTh HABbIKAMHU CaMOCTOATCIBHOTO
TUTAHUPOBAHMS ¥ IPOBEJCHUS yUCHNIECKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS
HaOII0aTh 3a X0/I0M IIPOILECCa, CAMOCTOSTENHHO
MIPOTHO3UPOBATH €r0 Pe3yNbTat, GopMyInpoBaTh
0000MIECHNUS 1 BBIBOIBI OTHOCUTEIEHO
JIOCTOBEPHOCTH PE3YJILTaTOB UCCIIEOBaHNS,
COCTaBJIATH OOOCHOBAHHBIN OTYET O MPOICIAaHHOMN
pabore;

— IpUOOpPETaTh OTBIT UCCIEIOBATEIbCKON U
HpOCKTHOf/'I JACATCIIbHOCTH, IPOABJIATH
CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIBHOMY
TIOUCKY METOJIOB PCIICHUA MPAKTUICCKUX 3aaa4,
MIPUMEHEHHIO Pa3IMIHBIX METOJIOB
TIO3HAHMS. BJI/IETh HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH TOHATUSIMH M METOIaMH (PU3UUECKOM
HayKH;
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MOTPEOHOCTSIMH;

MHTEpeca K OCOOEHHOCTSIM
TpyJda B Pa3iuyHBIX chepax
npo¢heCCUOHANTBHOM
JIeSTEIbHOCTH.

OK 02. Ucnonp30BaTh
COBpEMEHHBIE CPEICTBA
MOUCKa, aHAIIN3a U
HHTEPIPETALUH
nHpOPMALNH, U
uH(pOpMAaIHOHHbIE
TEXHOJIOTHH JJIS
BBIMOJTHEHUS 33,144
po¢eCCHOHATBHOM
JeSITeIIBHOCTH;

Osinagenne
IEUCTBUSIMU:
3) pabota ¢ nHOpPMAIHEH:

— OPHEHTHPOBATHCS B PA3INYHBIX HCTOYHUKAX
nHpOopManny (HayIHO-TIOMYJIIpHas TUTepaTrypa
XMMHUUYECKOTO COJIepIKaHMsl, CIPAaBOYHBIE TT0CO0OUS,
pecypcbl HTepHETa), aHAIM3UPOBaTh
nH(OpPMaNNIO pa3IMuHBIX BUIOB U Gopm
MIPE/ICTaBIICHUS, KPUTHYECKH OLICHUBATH €€
JIOCTOBEPHOCTh M HETTPOTHBOPEYHBOCTE;

— (hOpMyIHPOBATH 3aIPOCHI ¥ IPUMEHSTH Pa3IMYHbIC
METOJIBI TIPH MOWICKE U 0TOOpE MH(POpPMAITIH,
HEOOXOANMOH JUISl BHITIOJIHEHMS YIE€OHBIX 3a1a
OTIPEAEICHHOTO THIIA;

— IpHOOPETATh OIBIT NCTIOJIB30BAHUS
nH()OPMaINOHHO-KOMMYHHKATHBHBIX TEXHOIOTHH
1 pa3JINYHBIX TIOUCKOBBIX CHCTEM;

— CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIBHYIO (OPMY
npencTasieHus nHpopmanuu (CxeMbl, rpaduKH,
JUarpaMMBl, TaOJIUIB], PUCYHKHU U JPYyTHUE);

— MICIIOJIb30BaTh HAYYHBI S3bIK B KAUECTBE CPEJCTBA
npH paboTe ¢ XUMUYECKON MH(pOpMaIueit:
MIPUMEHATH MEKIPEIMETHBIC ((HU3UIECKUE U
MaTeMaTH4eCcKHe) 3HaK ¥ CUMBOJIBI, (HOPMYJIH,
ab0peBUaTypbI, HOMCHKIIATYPY;

YHUBEPCAIIBHBIMA  TTO3HABATCIIBHBIMHU

— WCTIONB30BaTh M INIPeoOpa3OBHIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEACTBA HATJIAJHOCTH.
OK 03. IlnanupoBate u 6) TpyIOBOTO BOCITUTAHUS: OBnaziecHWe  YHHUBEPCAIbHBIMU  PETYJISATHBHBIMHU
peanu3oBbIBaTh —  KOMMYHHKaTHBHOM JIEHCTBUSAMU:
coOCTBEHHOE KOMIIETEHTHOCTH B ydeOHO- | 1) camoopranuzanus:
HPOCbeCCI/IOHaHBHOG " HCCIIEIOBATEIBCKON —  CaMOCTOSTCJIbHO NJIAHUPOBATh U OCYHIECTBIIATH

JIMYHOCTHOE pa3BHUTHE,
MPeANPUHUMATEIbCKYIO
JIeSTeILHOCTh B
npodhecCHOHATBHON
cdepe, UCTIOTB30BATH
3HAHWS 110 IPABOBOM U
(uHAHCOBOI
IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaLUsIX;

JESATEIbHOCTH, OOILIECTBEHHO
[OJIE3HOM, TBOPUYECKOH U
APYTUX BUAAX ACATCIbHOCTH,

YCTaHOBKM Ha  aKTHBHOE
ydacTue B peleHIH
MPAaKTUIECKUX 3a1a4
COLMAJIbHON

HAIPaBJICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);
MHTEpeca K MPaKTHUYECKOMY

U3y4YCHUIO npodeccuit
pa3IMYHOTO poOjfa, B TOM
qucie Ha OCHOBE
MIPUMEHCHUA MMPpEAMETHBIX
3HAHUH 110 XUMHH;

YBaXEHHS K TPYAY, JIOIAM
Tpyna U pesyibraTam

TPYJIOBOM AESTEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY
BEIOOPY  WHAMBHIYAIBHOW
TpaekTopuu  0Opa3oBaHUS,
Oynyme#  mpodeccun u
peammzanuu  COOCTBEHHBIX
KU3HCHHBIX IIJIAHOB C Y4ETOM
JIMYHOCTHBIX HNHTEPECOB,

CBOIO TI03HABATEIBHYIO JIEATEIILHOCTD,
OIIpeIeTIsisl €€ LEH U 3aJaul, KOHTPOJIHPOBATh U
10 Mepe HEOOXOMMOCTH KOPPEKTHPOBATH
[peajgaraeMblil anropuTM JecTBU pu
BBITIOJTHEHUH YIE€OHBIX U HCCIIEI0BATENBCKUX
3aja4, BRIONPATh HanOosee 3(pPeKTHBHEIH
CHOCO0 MX PEIICHNUS C YIETOM ITOTyIEHHS
HOBBIX 3HAaHWH O BEIIECTBAX U XMMUYECKHX
peaKIusIx;

2) CaMOKOHTPOJIb:

—  OCYILECTBJIATh CAMOKOHTPOJIb CBOCH
JIESITEIbHOCTY Ha OCHOBE CaMOAaHAJIN3a U
CaMOOIEHKHU.
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CIIOCOOHOCTEH K XUMHH,
MHTEPECOB W TNOTpeOHOCTEH
00111eCTRA;

OK 04. D¢ddexTrBHO
B3aUMOICHCTBOBATH U
paboTaThk B KOJUIEKTUBE
U KOMaHJE;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

yOeXKICHHOCTH B 0C0O00i
3HAYUMOCTH XUMHH JIJIs
COBPEMEHHOM LIMBUIN3ALIUHN:
B €€ TYMaHUCTHYECKOI
HaIPaBJIEHHOCTH U BAaXKHOU
POJH B CO3IaHIH HOBOI 0a3bl
MaTepHaIbHOU KyJIbTYpBHI,
pEIICHUH TII00ATBHBIX
mpo6yieM yCTOHYHUBOTO
Pa3BUTHA YEJIOBEUECTBA -
CBIPHEBOM, SJHEPreTUUECKOH,
MUILIEBON M DKOJIOTHYECKOM
0e30IaCHOCTH, B pa3BUTHH
MEIUIMHBI, 00eCIIeueHu !
YCIIOBUHM YCIIEUTHOIO TpyAa U
9KOJIOTHIECKH KOM(OpTHOU
JKH3HU KaXKJ0T0 YIeHa
o011ecTBa;

OK 05. OcymiecTBiaTh
YCTHYIO U IUCBMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCYIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu
C Y4eTOM OCOOCHHOCTEH
COLUATIBHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OBnazieHne yHHMBEpPCAJIbHBIMU KOMMYHUKATHBHBIMU
IECUCTBUSIMU:
1) obmenme:

3a71aBaTh BOTIPOCHI IO CYIIECTBY 00CYXaaeMon
TEMBI B X0JI€ JUAJIOTa H/WIIN TUCKYCCUH,
BBICKA3bIBaTh U/IeH, (JOPMYITHPOBATH CBOU
MPETI0KEHHST OTHOCUTEIBHO BBITTOTHEHUS
MpeJI0KEeHHOH 3a1auu;

2) coBMeCTHasl IeSITeNbHOCTb:

Osnagenne

BBICTYIATh C MPE3CHTAIMEH Pe3yIbTaTOB
MO3HABATEIILHOW JEATEIbHOCTH, MOTYYCHHBIX
CaMOCTOSTEILHO WIM COBMECTHO CO
CBEPCTHUKAMH TIPU BBIOJHCHUU XUMHUYECKOTO
IKCTIEPUMEHTA, IIPAKTUIECKON paboThI 11O
HCCJICIOBAHHIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3auu y4eOHOro MpoeKTa U
(bopMyTHPOBATh BHIBOJIBI 10 PE3YJIbTATAM
MPOBEJCHHBIX UCCIICAOBAHUI MTyTEM
COTJIACOBAHUSI MO3HIUIA B X0JI€ O0CYKICHUS U
oOMeHa MHEHHSIMH.

YHUBEPCAIbHBIMA  PEryISTUBHBIMU

JIEHCTBUAMMU:
3) npuHATHA cebd U IPYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH
JOCTOUHCTBA,;

NPUHUMATH MOTHBBI U apTYMEHTBI IPYTHX IPH
aHaJIN3e Pe3yIbTaTOB JIEATSIBHOCTH;
NPU3HABATH CBOE MPABO U MPABO JPYTHX Ha
OIHNOKY.

OK 06. ITposiBisTH
Ipa)xJIaHCKO-
NaTPUOTUYECKYIO
MTO3UIIMIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE MOBENIEHUE
Ha OCHOBE
TpaAULIUOHHBIX
POCCUICKHX TyXOBHO-
HPaBCTBEHHBIX
LEHHOCTEN, B TOM 4HCIE
C Y4€TOM rapMOHHU3aUH
MEKHAI[UOHAJIBHBIX U
MEXPEIUTHO3HBIX
OTHOUICHWUH, IPUMEHSATh
CTaH/apThl
AHTUKOPPYILUOHHOTO
NIOBECHMUSI;

1) TPpAXKAAHCKOTI'O BOCIMTAHUA:

OCO3HAHUA 00YYarOIIUMHUCS
CBOMX KOHCTUTYIIMOHHBIX IIpaB
U 00s13aHHOCTEH, YBOKEHHS K
3aKOHY U IIPABOTIOPSIKY;
HPEJICTABICHUS O COLMAIBHBIX
HOpMax M IpaBHIax
MEKITMYHOCTHBIX OTHOLICHHH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM
TBOPYECKO#l AESATEILHOCTH HPH
CO3/1aHUH YYEOHBIX IPOCKTOB,
peLIeHn y4eOHBIX 1
NO3HABATENLHBIX 3aJ1ad,
BBITIOJIHEHUH XUMUYECKUX

9KCIICPUMCHTOR;
CIIOCOOHOCTH  IOHUMATh U
HpI/IHI/IMaTB MOTHUBBEI,
HaMepeHI/IH, J'[OFI/IKy nu
apTyMEHTHI IPYTUX npu
aHaM3e  pas3IUYHBIX  BHJOB

y4eOHOI NesITeIbHOCTH;

2) NaTPUOTHUICCKOT'O BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIICHHS K
HCTOPUYECKOMY U HAYYHOMY
HaCJIEIUI0 OTEYECTBEHHOU
XUMUH;

YBaXXECHHUS K IIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU
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3)

U MIPaKTHYECKOTO
NPUMEHEHHUS] XUMUH,
OCO3HaHMA TOTO, YTO
JIOCTHDKEHUS HAyKH €CTh
Pe3yNbTAT INTETBHBIX
HaOTIOIEHUH, KPOTIOTINBBIX
9KCTIEPUMEHTAIIBHBIX
MIOMCKOB, ITOCTOSTHHOTO TPYZa
YUYCHBIX U TIPAKTHUKOB;
MHTEpeca U ITO3HABATEIbHBIX
MOTHBOB B NOJIYYEHHUU U
HOCJIEYIOIEM aHAIN3E
nH(opManuu o neperoBbIX
JIOCTIDKEHUSIX COBPEMEHHOU
OTE€YECTBEHHOIN XUMMUU;
JTyXOBHO-HPaBCTBEHHOTO

BOCIIMTAHHA:

HPaBCTBEHHOTO CO3HAHWS,
3THYECKOTO IMOBEICHHS,;
CIIOCOOHOCTH OIICHUBATH
CUTYAaIlUH, CBSI3aHHBIC C
XUMUYECKUMU SIBICHUSIMU, U
MPUHUMATH OCO3HAHHBIE
pelIeHus, OpUEHTHUPYSICH Ha
MOPpaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;
TOTOBHOCTH OLICHHBAaTh CBOC
MOBEJICHHE U ITOCTYIIKH CBOMX
TOBapHILEH ¢ MO3ULUI
HPaBCTBCHHBIX U IMPABOBBIX
HOPM H OCO3HAHHE
MOCJIEICTBUI 3THX
MOCTYIIKOB;

OK 07. CopneiicTBOBaThH
COXpaHEHHIO
OKpY>Karouiei cpenpl,
pecypcocOepeReHuto,
IIPUMEHSTH 3HaHUS 00
U3MEHCHHUH KJIMMAaTa,
TIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTHBHO
JIECTBOBATH B
Ype3BBIYaiHBIX
CUTYAIHSIX;

6) 5KOJIOrMYECKOro BOCITUTAHUS:

9KOJIOTHYECKU
11eecoo0pazHOro OTHOIIEHHSI
K MIPUPOJie, KaK HCTOUHUKY
CYIIIECTBOBAHUS JKU3HH Ha
3emite;

MTOHUMAaHHUSA TII00aTEHOTO
XapakTepa dKOJOTHYECKUX
mpoOIeM, BITHSIHUSL
9KOHOMHUYECKUX MPOLIECCOB
Ha COCTOSIHUE NPUPOAHON U
COLIMAJILHOU Cpeibl;
0CO3HaHMA HEOOXOIUMOCTH
KCII0JIb30BaHMSI IOCTUKEHUN
XUMUH JTSI PEIICHUS
BOIIPOCOB PAIlMOHAIHLHOTO
MIPUPOAOIOIH30BAHNUS;
AKTHBHOTO HETIPUATHUS
JIEHCTBUH, IPUHOCALIUX Bpea
OKpY’Karoleld NpupoaHOM
cpene, yMeHus
MIPOrHO3UPOBATh
HeOIaronpusTHbIE
9KOJIOTHYECKHUE MTOCIIEICTBUS
MpeANPUHUMAEMBIX JeHCTBUMI
Y TIPEIOTBpAIaTh UX;
HaJIM4Us Pa3BUTOTO
9KOJIOTHYECKOT'O MBIIIICHHS,
9KOJIOTMYECKON KYJIbTYPHI,
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OIIbITa JEATEIILHOCTH
9KOJIOTHUECKON
HAarpaBJIeHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS] UMH B
IMO3HABATEIBHOM,
KOMMYHHUKaTUBHOU U
COLIMAJIbHON MTPAKTHKE,
COCOOHOCTH U yMEHUS
AKTHBHO NPOTHUBOCTOSTH
HICOJIOTHH XeMo(poOHH;

OK 08. Ucnonp3oBaTh 4)  (GopMHPOBaHHS  KYJIBTYPHI
cpencTBa GU3NUECKOM 3/I0POBbS:

KYJIBTYPBI JIIs — NOHHMaHHA LEHHOCTEeN
COXpaHEeHHS U 300poBOro M  0e30macHOro
YKpEIUIEHUS 310pOBbs B oOpasa KU3HH,
mporecce HEOOX0AUMOCTH
po¢eCCHOHATBHOM OTBETCTBCHHOT'O OTHOIICHHUS K
JEATETLHOCTH U COOCTBEHHOMY (PU3UUECKOMY
TOJ/IeP KAHHA 1 TICUXHYECKOMY 3/I0POBBIO;
HEOOXOIMMOTO yPOBHS —  coOmoeHus paBHII
(usmaeckoi Oe3omacHOTO OOpameHus ¢
IIOATOTOBJICHHOCTH, BEIIECCTBAMU B 6BITy,

MMOBCEIHECBHOM JKHM3HH H B
TPYAOBOM NEATEIbHOCTH;

—  TIOHMMAaHMS LIEHHOCTH
MpaBWJI MHAUBHIYAJILHOTO U
KOJUJICKTUBHOTO 0€30IacHOT0
MOBEICHUA B  CHUTyalusX,
YIPOXKaIOLUX 370POBBIO U
JKU3HU JIFOJIEH;

— OCO3HaHMs IIOCICACTBUHA H

HETIPUATHS BPEIHBIX
NpUBBIYEK  (YHOTpeONeHHs
AJIKOT 0141, HAapKOTHKOB,
KypeH#usl);

IIpenmerHbie pe3yJIbTaThl 0CBOCHHS y4eOHOro npeamera XumMus

1)  copmMupOBaHHOCTH  MPEICTABICHUN: 0  XUMHYECKOHM  COCTaBIIAIOLICH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpPA, POJIM XUMHUU B I[I03HAHWU SBJICHUM IPHUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAJIbHOW TI'PaMOTHOCTH,
HE00XO0IMMOM /7S pellieHHsI MPAKTUYECKUX 3a/]1a4 ¥ SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpELE;

2) BlaJeHHE CUCTEMOW XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraolue
NOHATHS (XMMHUYECKHI 3JICMEHT, aToM, JJICKTPOHHAs 000JI0YKa aToma, s-, P-, d-3JeKTPOHHBIC
opOUTaNM aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCICHHS,
XUMHUUYECKasl CBsI3b, MOJIb, MOJIIpHasT Macca, MOJIAPHBIA 00BEM, YIJIEPOJIHBIM CKelleT,
(byHKLIMOHANBHAS TPYIMIA, paguKal, HW30Mepusi, U30MEpbl, TOMOJIOTMYECKUH psJl, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPO- U a30TCOAEPKALIUE COETUHEHUS], OMOJIOTHYECKH aKTUBHBIE BEILIECTBA
(YyraeBozsl, KUpbI, OEIKH), MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS, KPUCTAIUIMUECKas penieTka, THUIbl XUMHUYECKHX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, 9K30- W HHAOTEPMHUYECKHE, pEeaKIUH HOHHOrOo oOMeHa), pacTBOp,
JJEKTPOJINTHI, HEDJIEKTPOJIUTHIL, JIEKTPOJIUTUYECKAS U CCOIanus, OKHCJIUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMUYECKON PEaKIMK, XUMHUUECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOIO CTpOeHHusi opraHuuyeckux BemecTB A.M. byrtiepoBa, Tteopus
IIEKTPOJINTUYECKON TUCCOLMALNHY, Tepuoandeckuil 3akoH .M. MenaeneeBa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTMUECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJTYYEHUH U OE30MaCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHUYECKHX U
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OpPraHUYECKUX BEILIECTB B OBITY M IPAKTUUYECKOMN IEATEIILHOCTH YEIOBEKA;

3) chopMHUPOBAaHHOCTH YMEHUH BBIABIATH XapakTepHbIC TNPHU3HAKK W B3aUMOCBS3b
U3YyYEHHBIX MOHATUH, NPUMEHSATb COOTBETCTBYIOIIME IOHATHS IPU ONMCAHUM CTPOCHUSA HU
CBOMCTB HEOPraHUYECKUX U OPraHMUYECKUX BEIIECTB U UX MIPEBPALICHUI; BBIABISATH B3aUMOCBA3b
XMMHUYECKMX 3HAHUH C MOHATHSAMU M NPEACTABICHUSAMH [JPYTUX €CTeCTBEHHOHAYYHBIX
IIPEIMETOB;

4) chopMHPOBAHHOCTh YMEHHH HCIOJIb30BATH HAUMEHOBAHUS XUMHUUECKUX COECIUHEHUIN
MEXIYHapOJHOIO COK03a TEOPETUYECKOM W NPUKIATHOW XMMHUHM M TPUBUAIbHBIE HAa3BaHUS
BO)XHEHIIMX BEIECTB (ITUJICH, alleTUJIeH, TTIUIEpHH, (peHo, popManbIerus, yKkCycHas KUCIOoTa,
[JIMLIMH, YTapHbIH ra3, yriaeKucbli ra3, aMMuak, raiieHas U3BeCTb, HeraleHasi U3BeCTb, IMThEBast
coJla U JApPYrux), COCTAaBIATh (POPMYJIbI HEOPraHUUECKUX U OPraHUYECKUX BELIECTB, YPABHEHUS
XUMHUYECKHX PEaKIHid, 00BSCHITH UX CMBICI; TIOATBEP)KIATh XapaKTepHbIE XMMUYECKHUE CBOIICTBA
BEILIECTB COOTBETCTBYIOLIMMH FKCIEPUMEHTAMU U 3aMUCSAMH YPAaBHEHUH XUMUYECKUX peaKIuii;

5) chOpMUPOBAaHHOCTH yYMEHHH  yCTaHABIMBATh HPUHAIJICIKHOCT  H3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB K ONPE/IEIEeHHBbIM KJlaccaM U IpyIaM COeIUHEHUH,
XapaKTepu30BaTh UX COCTaB U BAKHEHIIIME CBOMCTBA; ONPEAEIATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYEeCKasi, BOJOPOJAHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKUE PEAKIUH;

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

7) cOopMHUPOBAaHHOCTh YMEHUH NPOBOAMUTH pacyeThl MO XUMHUYECKUM (QOopMylaM H
YPaBHEHUSAM XUMUYECKUX PEAKIIMH C UCIIOIb30BaHUEM (PU3UUECKUX BEIMUNH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MaccChl, 00ObeMa (HOpMaJbHbIE YCJIOBHUS) TIa30B,
KOJIMUECTBA BEILIECTBA; UCIOJIb30BaTh CHCTEMHbIE XUMUUECKNE 3HAHUS JIJIS IPUHATUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOIHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEILECTB MPU HArpeBaHUU, MOJTYYEHUE STUICHA U U3YyYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU HA albJETH/bI, KpaxMas, YKCYCHYIO KHCJIOTY; J€HaTyparus
OEKOB NpPU HArpeBaHUM, LIBETHBIE pEakIMM OEIKOB; MPOBOJUTH pPEaKIMH HOHHOTO OOMEHa,
ONpeeNATh Cpely BOAHBIX PACTBOPOB, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHS; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd II0 TeMaM
"Metamnsl" u "Hemeramisl") B COOTBETCTBHMM C MpaBWJIaMHU TEXHUKU O€30MacHOCTH IpH
oOpallleHnn ¢ BeleCTBaMU U J1abOpaTOpPHBIM 00OpYJOBAaHUEM; MPEICTABIATh PE3YJIbTaThl
XUMHYECKOTO 3KCIepuMeHTa B (GopMe 3amuCH YpaBHEHUHM COOTBETCTBYIOLIUX pEaKIuil u
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATUX Pe3yJIbTaTOB;

9) cpopMHpPOBaHHOCTH YMEHHUS aHAIM3UPOBATh XMMUUECKYI0 HHPOPMAIIHIO, [T0JITy4aeMyI0
U3 Pa3HbIX UCTOUYHUKOB (CPECTB MaccoBoil nH(popmanuu, cetb IHTEpHET U ipyrue);

10) copmupoBaHHOCTH YMEHUH COOIOATh MpaBUIa IKOJIOTHYECKU II€IeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSIX COXPAHEHUS CBOErO 370POBbI U
OKpYXKarolled MPUPOAHON Cpelbl; YUUTHIBaTh ONMACHOCTh BO3JCHCTBHUS HA JKUBbIE OpPraHU3MBbI
OIIPEEIIEHHBIX BEIIECTB, TOHUMAsl CMBICII TIOKA3aTelsl IPEAEIBbHOM TOMYCTUMON KOHIEHTPALUY;

11) gna  oOyyarommxcs € OIPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS:
c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS
BELIECTB U XUMUYECKHX SIBJICHUI;

12) ngns cnenblx W claboBUIAUIMX oOydaromuxcs: cHOpMHUPOBAHHOCTH YMEHUS
UCIIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ams 3anucu XMMHYeCKuX

dbopmy.
3. COJEP)XAHUE YUYEBHOI'O IMPEIMETA XUMMS (FA3OBBII YPOBEHD)

Paznen 1. Oprannyeckasi XuMusi.
Temal. Teopemuueckue 0CHOBbI OP2AHUYECKOU XUMUU.
Hpe)]MeT OpFaHquCKOﬁ XUMHU: €€ BOBHUKHOBCHHEC, PA3BUTUC U 3HAYCHUC B IMOJYUCHUHN
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HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpoeHUs: opraHuueckux coenuHeHuii A.M. bytieposa,
ee OCHOBHbIE TNOJOXKEHUA. CTpyKTypHble (OpPMYJbl OpPraHMYECKHUX BeEUIecTB. | omouorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHM4eCKUX COCUHEHUSX - OJUHAPHbIC U KpAaTHbIE CBS3H.

[IpencraBnerrie o  KiIaccuUKAMM ~ OpPraHUYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaTuyeckas) M TpPUBHAJIbHBIE HAa3BAaHUS BaKHEHIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMeHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBpallleHUu: 03HAKOMIIEHUE C
o0OpasliaMu OpraHM4ecKuX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJIECIUPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Tema 2. Yeneso0opooswi.

AJKaHBI: COCTaB MU CTPOEHHE, T'OMOJIOTHYECKMU psa. MeraH um 3TaH - mpocrenmme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKHE M XUMUYECKUE CBOUCTBA (PEaKI[K 3aMEILCHHSI K TOPEHUS]),
HAaXO0’KJICHUE B MIPUPO/JIE, IIOJIYUEHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiJl. DTHIIEH U IPONUJIEH - IPOCTEHIINE
MPEJICTABUTENIN AJIKCHOB: (U3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLliN ), TOJIy4€HNUE U IPUMEHEHHUE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJIKUHBI: COCTaB M OCOOEGHHOCTH CTPOEHHUS, TOMOJOTHYECKHI paAnd. ANeTuieH -
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE H XUMHUYECKHE CBOICTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIIH, TOPEHHS ), TOy4YE€HUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (hU3MYECKHEe M XUMHUYCCKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TOJYyYCHHE U TNpPUMEHEHHE. TOKCHYHOCTh apEHOB.
['enernyeckas cBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB. [IprpoaHblil ra3 U monyTHble HEPTSIHBIC Ta3bl.
Hedtb u ee mpoucxoxaenne. CrnocoObl nepepadoTKU HEPTH: IEPErOHKA, KPEKUHT (TEpMUYECKUA,
KartaguTuueckuit), mwmponus. IIpogyktel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib ¥ MPOIYKTHI €ro nepepaboTKH.

DKCHepUMEHTAIbHBIE METO/bl U3YUEHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIIEHHE C
oOpasmamu IIacTMacc, KaydykoB W pe3uHsbl, kouiekiuu "Hedts" u "Yromns", MogenupoBanue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, TPOBEICHHWE MPAKTHUECKON paboThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuetnsble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMMUYECKOM peakuuu (Macchl, 00beMa, KOJUYecTBa
MCXOJIHOTO BEIIECTBA WIIM MIPOAYKTA PEaKIIMH MO U3BECTHBIM Macce, 00beMy, KOJTHMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

Tema 3. Kucnopoocoodepoicawjue opeanuyeckue coOeOuHeHuUsl.

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTpOeHHEe, (pU3HUecKue U
XMMHYECKHE CBOMCTBA (peaknWy C aKTUBHBIMH METAJUIaMH, TaJIOT€HOBOJOPOIAMHU, TOPEHHUE),
npruMeHeHue. BoopoiHbie B3 MeX/1y MOJIEKyJIaMU CIUPTOB. JleficTBue MeTaHoIa U STaHoJIa
Ha OpraHu3M YelloBeKa.

MHoOroaTOMHBIE CHUPTHL. OJTWICHTIMKONb W TIHWIEPUH: CTPOCHHE, (PU3UYECKHE W
XMMHUYECKHE CBOMCTBA (B3auMOJIeHCTBHE CO MIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKiiys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBHEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
ATUIICHTJIUKOJIA.

@deHOoN: CTpOCHHWE MOJIEKYINBI, (PU3MUeCKHe M XHMHUYECKHe CBOICTBAa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnernapl. @opManbIeruy], amneTalblIerua: CTpOeHHe, (PH3MUeCKHe W XUMHYECKHe
CBOWCTBA (peakIMM OKMCJIECHHS W BOCCTAHOBJICHHS, KaueCTBEHHBIE PEaKIMH), MOJy4YeHUE U
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MIPUMEHEHUE.

OnHOOCHOBHBIEC TIpeeTbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsl KUCIIOTHI:
CTpoeHue, pu3nvecKre 1 XMMUYEeCKIe CBOWCTBa (CBOMCTBA, 001IME s KJIacca KUCIIOT, PeaKIIHs
Tepu(UKaANMK), TOJNydeHHe W npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICHINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

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

VYrneBojbl: cocTaB, Kilaccu(uKalus yrieBooB (MOHO-, TU- U MoJdrcaxapuibl). [ roko3a -
IOPOCTEUIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYNbI, (pU3HUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoneiictBue ¢ ruapokcuaoM menu (II), okucieHne aMMHAayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHWE, OpPOKEHHE TIIOKO3bl), HAXOXJACHHE B TIPUPOJIE,
npUMeHeHue, buonorunueckas poib. DotocunTe3. OpykTo3a Kak U30MEP IIFOKO3BL.

Kpaxman u nemionno3a kak npupoiHbie noauMepsl. CTpoeHHE Kpaxmalla U LEUII0JI03bI.
Ouznyeckue 1 XUMUYECKHE CBONCTBA KpaxMaia (THIPOJIn3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKClepUMEHTAJIbHBIE METOJbl M3YyYEHHUsS BEIECTB M UX MPEBpAIICHUN: NPOBEACHHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue staHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX
cnupToB (B3aumopeiicTBue runepuHa ¢ ruapokcugoMm Mmenau(ll)), anpaerunoB (okucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicteue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuernsbie 3anaun.

Boruncnenuss mo ypaBHEHMIO XMMHUYECKOH peaknuu (Macchl, 00beMa, KOJIHYecTBa
MCXOJIHOT'O BEIIECTBA WIIM IPOAYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

Tema 4. Azomcoodepocawjue opeanuveckue cOeOUHeHUs.

AMUHOKHUCIOTBl Kak aM(OTepHble OpraHUYecKue coeAuHeHus. Pusndyeckue u
XUMHUYECKHE CBOIICTBA aMUHOKHUCIOT (Ha TMpuMepe TIulKHA). buomornueckoe 3HaueHue
AMHUHOKHCIIOT. HGHTI/I)II)I.

benku kak mpuUpoJIHBIE BHICOKOMOJEKYISpHbIE coequHeHus. [lepBudHas, BTOpUYHas U
TpeTHYHasT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBAa OEJIKOB: THAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIE PEaKIINH Ha OENKHU.

3KCH€pI/IM€HTaJ'IBHBI€ MCTOJbI M3YYCHHA BCUICCTB U HX npeBpameHHffI: Ha6J'IIO}IeHI/IC u
OMKCaHHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OETKOB TpPHU HArpEeBaHUU, IIBETHHIE
peakiuu OeJKOB.

Tema 5. BvicokomonekynapHvie cOeOUHeHUs.

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3AINK, CpeAHssl MoJieKyispHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN - TOJIUMEPHU3AIUs U OJTUKOHICHCALIUS.

DKCIEePUMEHTATBHBIE METO/IbI M3YUCHHUS BEIIECTB M MX MPEBPANICHUN: 03HAKOMIICHHE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Paszpen 2. O0mas 1 HeopraHu4yecKasi XUMHUs.

Tema 1. Teopemuueckue 0CHOBbL XUMUU.

Xumudeckuil aiemMeHT. AToM. Slapo aroma, HU30TOMBI. OJIEKTPOHHAs O0OJOYKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 2neMeHTsl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

[Iepnonnueckuit 3akoH u Ilepnogudeckas cucrema XumMudeckux siemeHtoB JI.U.
MengeneeBa. CBsA3p NEPUOAMYECKOTO 3akoHAa M llepmonnueckoil CHCTEMBI XUMHYECKHX
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snemeHToB JI.MI. MeHnneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XuMu4ecKoW CBSI3U (KOBaJIEHTHAast
HEeNoJIsipHasl W MOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbel o0pa3oBaHHsl KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIIPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELICTKH.

[TonsiTre o aucnepcHbIX cucremMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBas 101
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHkaTypa HeOpraHu4ecKux
BEILECTB. ['eHeTHuYeckas CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIacCaM.

Xumnueckas peaknusa. Krmaccudukanms XUMHYECKMX pEakluii B HEOPTaHUYECKOW H
OpraHMYECKOM XMMHUH. 3aKOH COXPAHEHHUs MAacCChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CKopocTh peakiind, €€ 3aBHCHUMOCTh OT Pa3lu4HbIX (akTopoB. OOpaTUMbIe peakluu.
Xumnueckoe paBHoOBecue. (DAKTOpHI, BIMAIOIIHAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponutuyeckas auccouuanus. CunpHble U cialOble yeKTposauThl. Cpela BOIHBIX
pPacTBOPOB BEILIECTB: KUCTasi, HEUTpalbHas, IejaoyHas. Peakium nonHoro oomeHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METO/bl U3Y4YEHHUS! BEIIECTB M MX IPEBPAILECHUI: AEMOHCTpalUs
tabnui "llepuonuueckast cucrema xumudeckux sieMeHToB .M. MenpaeneeBa", uzyudenue
MoJielel KPUCTAJUIMUECKUX pEelIeTOK, HaOJIoJeHHEe | OINHCaHUE JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTopa,
OIIPENIETICHUE CPElbl PACTBOPOB BEILECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpPOBEACHUE IMpaKTU4Yeckol paboTel "BiusHue pa3nuyHbix (AKTOpPOB Ha
CKOPOCTh XUMHUYECKOU peakuun".

Pacuernsble 3anaun.

PacueTsl Mo ypaBHEHUSIM XUMHUECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacyeTsl ¢ UCIIOIH30BaHUEM TMOHATHSA "MaccoBasi J10Jis BeliecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemerannsl. Ilonoxenune HemeramoB B Ilepuoanueckoil cucreMe XUMHUYECKUX
sanemeHnToB J[.MI. MeHneneeBa M OCOOCHHOCTH CTPOCHHSI aTOMOB. DU3NUYECKHE CBOWCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, (hocdopa u yrieposa).

XUMHYECKHE CBOMCTBAa BaXKHEUINUX HEMETAUIOB (TaJlOT€HOB, cephl, a3ora, docdopa,
yIiepoJia U KPeMHUS) U UX COETMHEHHM (OKCHI0B, KUCIOPOICOAECPKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHEUILIUX HEMETAJIOB U UX COCTUHEHUH.

Meramnsl. [lonoxenue meramioB B lleproguyeckoit cucreMe XMMHUYECKHX 3JEMEHTOB
J.1. Menneneea. OcOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI09eK aTOMOB MeTayioB. O0mue
dbusnuyeckue cBoiictBa MeTamioB. CIUIaBel METAIOB. DJNEKTPOXUMHUUYECKUN P HAMPSIKECHUMA
METaJlIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPUM, Kajdui, KalbIUd, MAarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MEJlb) U UX COCTUHEHHH.

O6mue cnocoObl moydeHus: MeTauioB. [I[puMeHeHue MeTamuioB B OBITY U TEXHUKE.

OKCIEepUMEHTAIBHBIE METOJIbl HM3YUYCHMsI BEIIECTB W WX TMPEBPAICHHUN: H3ydeHUE
KOJUTeKIIUK "MeTasuibl U CTuiaBbl", 00pa3iioB HEMETAIIOB, PEIIeHHE IKCIIEPUMEHTATBHBIX 3a/ad,
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HaOJNIOZICHUE M OINHCAaHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOCHCTBUE
TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCJIOT M LIEJNOYEH, KAUeCTBEHHbIE PEaKUd Ha KaTHOHbI
METaJlIoB).

PacueTHsic 3amaun.

Pacuersr Macchl BemecTBa MiM 00beMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 Y4YaCTBYIOIIMX B PEAKIIMHU BEHIECTB, pacdeThl Macchl (00beMma,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET IMTPUMECH.

B ¢denmepanbHbIX ¥ pETHOHANBHBIX MPOIEAypax OIEHKM KadecTBa OOpa3oBaHUS
UCTIOJIB3YETCs IepeveHb (Koau(UKaTop) pacipeesieHHbIX 110 KJIaccaM MPOBEPSIeMbIX TPeOOBaHUH
K pe3ylbTaraM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTrpaMMBl CpPEIHEro OOIIero
00pa30oBaHMsI U DJIEMEHTOB COACPIKAHUS 110 XUMHH.

[IpoBepsiembie TpeOOBaHUS K pe3yJbraTaM OCBOCHHS OCHOBHOW 00pa3oBaTenbHOMN
nporpammsl (10 kimacc)

Kon [TpoBepsiembie TIpeMETHBIC PE3YIBTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPaMMBI CPETHEr0 00111eT0 00pa30BaHMs
pe3ynbTara

TeopeTndyeckre OCHOBBI OPraHUYECKON XUMHUH

ChopMHpPOBAHHOCTh TIPEACTABICHUN O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHUH B TMO3HAHWUU SIBJICHUU
npupoabl, B (HOPMUPOBAHWM MBINUICHUS H KYIBTYphl JIMYHOCTH, €€
(GyHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOMUMOW N pellieHus
MPAKTHYECKUX 337ad M JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MPUPOAHOM Cpeie

BnaneHne cucteMoll  XMMHMYECKMX  3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOIOJIararolme TTOHSTHS (Monekyina, BaJICHTHOCTb,
AIIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XMMUUYECKasl CBS3b, MOJIb,
MoJIsIpHasi Macca, MOJIIpHBIA 00beM, YITIEpOIHBIN CKENET, PyHKIIMOHAIbHAS
IpylIna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUIN psill, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO/- U a30TCOAEPIKAIINE COETUHEHUS], OMOIOTHUYECKU
aKTHBHBIE BellecTBa (YIVIEBOIBI, JKUPbI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBLICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI
(TeopHst XMMUYECKOTO CTPOCHHUS OpraHnueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHI SI3bIK XHUMHUH, (PaKTOIOTHUYECKHE
CBEJICHHsI O CBOMCTBAX, COCTABE, MOJYYEeHUH M O€30I1aCHOM UCIOJIb30BaHUH
BOXHEHMIINX HEOPraHMYECKHX M OpraHMYecKUX BEIIECTB B OBITY U
IIPAKTUYECKOM EATEIBHOCTH Y€JI0BEKa

CdopMHpOBAaHHOCTh YMEHUN BBISIBIATH XapaKTEPHbBIE MPU3HAKK MOHSATHH,
YCTaHaBJ'II/IBaTI) X B3aUMOCBA3b, UCIIOJIB30BaTh COOTBeTCTByIOI]_[I/Ie IIOHATUSA
IIpU ONUCAHUM COCTaBa, CTPOCHUS M IPEBPALLCHUN OPraHUYECKUX
COETMHEHUN

c(hOpMUPOBAHHOCTh YMEHHMH HCMOJIb30BATh XUMUUECKYI0O CUMBOJIUKY JJIs
COCTaBJICHUS  MOJEKYISPHBIX U CTPYKTYpHBIX  (pa3BepHYTOH,
COKpaIEHHOW) (OPMYJT OPraHMYECKUX BEIIECTB U YPABHEHUHN XUMHUECKHUX
peaxkuuii, U3roTaBIMBaThb MOJEIM MOJIEKYJ OPraHMYECKHX BEILECTB IS
WJUTFOCTPALIMU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS
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CdopMHpOBaHHOCTH YMEHUN YCTAHABIMBATH PUHAICKHOCTD U3YYEHHBIX
OpPraHUYeCKHX BEIIECTB M0 MX COCTaBy M CTPOCHHUIO K OIPEICIICHHOMY
Kiaccy  (rpymnme) — coelMHEHMM  (YIJIEBOAOPOIbI,  KUCIOpPOA U
a30TCOJCPKALINE COCJAMHEHHsS, BBICOKOMOJICKYJISIPHBIC COCIMHEHHUS),
JlaBaTh UM Ha3BaHUs 1o cucremarnyeckoit Homenkiarype (IUPAC)

ChopMHpPOBAHHOCT YMEHUSI ONPEICNATh BUABI XUMHUYECKOH CBS3H B
OpPraHUYECKHUX COCTUHEHUSIX (OJMHApPHBIE U KPaTHbIE)

CdopMHpPOBAaHHOCTh YMEHUSI MPUMEHSATH: MOJOKEHUS TEOPHUH CTPOCHUS
oprannveckux BemecTB A.M. ByrnepoBa s 0ObsSCHEHHs 3aBHCHMOCTHU
CBOMCTB BELIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHUS MaccChl
BEIIIECTB

VYrieBonopoasl. Kuciopoaconepxkariye u a30TCoAEpIKAIIIE OPraHUIECKUE
COeIMHEHUS. BRICOKOMOJICKYIISIPHBIE COCTMHCHHUS

CdopMHpOBaHHOCTh yMEHUW TMPUBOAUTH TPUBHAIBHBIE  HA3BAHUSA
OTJIETIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, IPOMHIICH, alleTUJIEH,
STWICHIIMKONb, TIULEpHH, ¢eHod, ¢dopManbIerui, aleTaibIerus,
MypaBbUHAs KHUCIOTA, YKCYCHasi KHUCJIOTa, OJEHMHOBas  KHCJIOTA,
CTeapuHOBAas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, [eJUTI0I03a, TIIUIKH)

CdopMHpOBaHHOCTh YMEHUH XapaKTepH30BaTh COCTAaB, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC U XHUMHNUYCCKHC CBOﬁCTBa THUITNYHBIX HpeIICTaBI/ITe.Hef/'I
pa3IMYHbIX KJIACCOB OPraHMYECKHX BeIIEeCTB (METaH, 3TaH, 3THJICH,
NPONWIICH, aleTwieH, OyramueH-1,3, wMerunOyraguen-1,3, OeH3om,
METaHOJ, STaHOJ, ASTWICHIIMKOIb, DIUIEPHUH, (EHOJ, aleTaabIeru,
MypaBbHHAsE W YKCYyCHas KHUCJIOTBI, TJIFOKO3a, KpaxMal, I[eJUII0JI03a,
aAMUHOYKCYCHAs KUCJIOTA)

ChopMupoBaHHOCTb YMEHMS WJUIIOCTPUPOBATh TI'EHETUYECKYIO CBS3b
MEXAy TUITMYHBIMA MPEACTABUTEISIMHA PA3JIMYHBIX KJIACCOB OPraHNYECKUX
BELIECTB YPAaBHEHUAMHU COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKUUil C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI

CdopmupoBaHHOCTH YMEHHUS XapaKTepU30BaTh HUCTOYHHUKHU
YIIIEBOJIOPOIHOTO CHIPbs (HE(PTh, MPUPOAHBIA Ta3, yroib), CIOCOOBI HX
nepepaboTKU U MPAKTUIECKOE IPUMEHEHUE TIPOTYKTOB MTepepadOTKH

XUMHA U KU3Hb. PacueTsl

CdopMHpPOBAHHOCTh YMEHHH BIAAeTh CHUCTEMON 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO ITO3HAHMsI, WCIOJIb3yeMbIX B XHMHH TPH H3YYCHUH
BEIIECTB M XUMUYECKUX SIBICHUN (HaOMIOeHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHKE), HCIIOJIIb30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHUS JJIA
MPUHSITUS PEIICHU B KOHKPETHBIX KMU3HEHHBIX CHTYAIUSIX, CBS3aHHBIX C
BEIIECTBAMH M MIX TPUMEHEHUEM

ChopMUpOBaHHOCT, ~ YMEHHMM  COONMIOAATh  TMpaBUjia  TOJB30BAHMS
XUMHUYECKOH mocynoi u 1abopaTopHbIM 000pyIOBaHHUEM, a TAKXKe MpaBuiIa
06paHIeHI/I$I C BCIECTBAMHM B COOTBCTCTBHMU C HHCTPYKIUAMH 110
BBITIOJTHEHHIO JTAOOPATOPHBIX XHMHUYECKHUX OTBITOB
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CdopMHpOBAaHHOCTh YMEHHI IJIAHUPOBATh M BBIMOIHATH XHUMHUYECKHIA
9KCIIEPUMEHT (IIPEeBpALCHUS] OPraHMYECKHX BEILIECTB IPH HarpeBaHUM,
[OJly4YEHUE 3TUJIEHA M WU3YyYEHHE €ro CBOMCTB, Kaue€CTBEHHBIE pEaKLUU
OpraHMYECKHUX BEUIECTB, JACHATypalus OeIKOB MpU HarpeBaHUU, [[BETHBIC
peakiu OeJIKOB) B COOTBETCTBHH C MPABHJIAMHU TEXHUKH 0€301aCHOCTH MPH
oOpalleHUd ¢ BellecTBaMU M JIAOOPaTOpPHBIM  OOOPYIOBAHUEM;
NPEACTaBIATh PE3YAbTaThl XUMHUECKOTO SKCIEPUMEHTa B (popMe 3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX pPEaKIUil ¥ (OpMyIHpoOBaTh BBIBOJLI Ha
OCHOBE ATHX PE3YJIbTAaTOB

CdopMHpOBAaHHOCTh YMEHUH TMPOBOAHWTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUAM (Macchl, 00beMa, KOJMYEeCTBA HCXOJHOTO BEIIECTBA WM
MPOJYKTa PEAKIMU M0 U3BECTHBIM Macce, 00beMY, KOJIUYECTBY OJHOIO U3
MCXOJTHBIX BEILIECTB MJIH NMPOJYKTOB PEAKIIIH )

ChopMupoBaHHOCTb YMEHMH KPUTHUYECKU aHAIU3UPOBATh XMUMUYECKYIO
UH(POPMAITUIO, TIOITY4aeMyI0 M3 Pa3HBIX MCTOUYHUKOB (CpEACTBAa MacCOBOU
uHdopmanuu, cetb HTEpHET U Ipyrue)

CdopMHupoBaHHOCT,  YMEHHH  CcOONIOAATh  MpaBWiIa  JKOJIOTUYECKU
1eJ1Ieco00pa3HOr0 MOBEIACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B LEJSIX
COXPaHEHHUsI CBOETO 3JIOPOBbS M OKpYXalolled MPUPOIHON cpelbl,
OCO3HaBaTh OMACHOCTh BO3AEUCTBUS HA KUBbIE OPraHU3Mbl OIIPEIEIEHHBIX
OpraHMYECKHX BEILIECTB, MOHUMasi cmbica mnokaszarens [1JIK (mpenenbHO
JOMyCTUMOW ~ KOHLIEHTpPAIMH), TOSACHATh Ha MpPHUMEpPax CHOCOOBI
YMEHBILICHUS ¥ MPEAOTBPALICHUS UX BPEIHOTO BO3CHCTBHS Ha OPraHU3M
YyeJloBeKa

[TpoBepsiemble 31eMeHThI copepskanus (10 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKaHUA

TeOpeTI/IquKI/IC OCHOBBI OpraHH‘leCKOP’I XUMHUHU

IIpenMeTr OpraHMYEeCKOM XUMHHU: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B
IIOJIY4YEHUM HOBBIX BEIIECTB M MarepuasoB. Teopus CTPOEHUS OpPraHUYECKHX
coenuHeHuil A.M. bytiepoBa, ee OCHOBHBIE ITOJIOKEHUS

CrpykrypHble (oOpMyibl OpraHMYecKUX BellecTB. lomororusi, u3oMepus.
XUMHUYECKas CBSA3b B OPTAaHUUECKUX COCAUHEHUSX - OMHAPHBIE U KPATHBIE CBA3H.
[IpencraBnenne o kraccuuKauy OPraHnYECKUX BEIIECTB

HomeHnkinaTypa opraHMyeckux COeIMHEHUHN (CUCTeMaTHdecKas) U TpUBUAJIbHBIE
HAa3BaHUS BKHEHIINX MPEACTaBUTENEHN KIIaCCOB OPIraHUYECKUX BEILIECTB

VYreBonopozsl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psiA. MeTaH U 3TaH - mpocTeime
MPEICTaBUTENIN aJKaHOB: (PU3UYECKHE M XUMHYECKHE CBOWCTBA (peakuuu
3aMEILEHUs U TOPEHUS ), HAX0KEHUE B IPUPOJIE, TOIYUEHHE U IPUMEHEHNE

AJNKeHBI: cOCTaB H CTPOCHHC, TOMOJIOTUYECKUI pAA. OTUJICH " IPOIUJICH -
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MPOCTEHIINE TPEACTABUTENN alKEHOB: (M3MUECKHE U XMUMHYECKHE CBOMCTBa
(peakuuy THUIPUPOBAHMS, TaIOTEHUPOBAHUS, TUApPATAllMM, OKHUCICHUA U
MOJINMEPHU3AIIUH ), TOTyYEeHUE U IPUMEHEHUE

Ankanuensl: OyraaumeH-1,3 u MermnOyraguen-1,3: crpoeHue, BakHEHIIne
XMMHUYECKHE CBOMCTBa (peakiuus nosuMmepusanun). Ilonydyenne cuHTeTHUECKOrO
Kay4dyKa U Pe3UHBI

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHIA psif. ALIETHIICH -
OPOCTEHIINI IPEICTaBUTENb AaJKUHOB: COCTaB, CTpPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOMCTBA (PEaKUU T'HIPUPOBaHUS, TaJOr€HUPOBaHMs, TUApPATaLIH,
TOpEeHus), NOITy4EeHUE U IPUMEHEHHE

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHMsI U HUTPOBAHUS), IOIy4YeHUE U npuMeHenue. Tomyon:
CcoCTaB, CTpoeHue, (u3MYeckMe U XUMHUYECKHe CBOiicTBa  (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUS), MOJNY4YEHHE U IMpUMEHEHHE. TOKCHMYHOCTH
apeHoB. ['eHeTHueckas CBS3b MEXIY YIIEBOAOPOAAMH, MPHHAUICKALMMH K
Pa3IUYHbBIM KJ1accaM

[TpupoaHbIe HCTOYHUKH YIIeBOAOPOAOB. [IpupoaHbIil ra3 u momyTHbIE HEPTSIHbIE
ra3sl. HedTb 1 ee nmpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEperoHka,
KPEKUHT (TEPMUYECKH, KaTaduTUYeCKuii), muponus. [IpomykTel mepepaboTku
He(TH, UX MPUMEHEHUE B IMPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBIN yroiap u
IPOAYKTHI €ro nepepaboTKu

Kucnoponconepxaiiiye opraHuueCKie CoOeIMHEHUs

[IpenenbHblEe OTHOATOMHBIE COUPTHI. METAaHOM U ATaHOI: CTPOEHUE, (PHU3HUECcKHe
U XUMHMYECKHME  CBOWcTBa  (peakUMu €  aKTUBHBIMM  MeTaJllaMH,
raJIoreHOBOJIOPOJIaMH, TOpEHHE), MpUMEHEeHHe. BomoponHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /leficTBME MeTaHOJIa M JTaHOJa Ha OPraHU3M YeJIOBEKa.
MHoroaroMHble COUPTHL. DTUICHIJIMKOIb U IIMIIEPUH: CTPOCHUE, PU3NYECKUE U
XMMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO  IIEJOYHBIMH  METaJUIaMH,
KaueCTBEHHAas peaklMsi Ha MHOTOAaTOMHbIe CHUPTHI). [leficTBMe Ha oOpraHu3M
yenoBeka. [I[pumeHenne muneprHa U 3TUIICHININKOISA

®DeHo: CTPOeHUE MOJIEKYIBI, PU3NUYECKHE U XUMHUECKHe CBOMCTBAa. TOKCHYHOCTD
¢denomna. [Ipumenenue penomna

AJ'IB,I[CFI/II[H 1 KCTOHBEI. (DopMaanLeer[, afeTajJbAeTuA: CTPOCHHUC, (1)H3I/I‘IGCKI/IC n
XUMHYSCKHE CBOMCTBA (peaKIII/II/I OKHCJICHHS M BOCCTAHOBJICHHUS, KQAYCCTBCHHBIC
pCaKI_II/II/I), MOJIY4YCHUC U IPUMCHCHUC

OnHOOCHOBHBIE TpeZeNbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHas M YKCyCHas
KHCJIOTBI: CTpOeHHE, (U3NYECKHEe U XUMUYECKHEe CBOMCTBa (CBOMCTBA, 00IIMe 1Jis
Kjlacca KHCIIOT, peakiuss JSTepuuKaluu), TIOJydyeHHe U IMPUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTENU BBICIIMX KapOOHOBBIX
KUCIIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEe IeHCTBHE

CrnoxHble 3Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['MIPOIU3 CIIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. Ilpumenenue xupoB. buonorudeckas ponb
KUPOB
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VYrneBoasl: cocTaB, KiIacCU(UKAIMS YIIEBOAOB (MOHO-, IU- M MOJIHCAXapHUJIbI).
I'moko3a - mpocTeinnii MOHOcCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢du3nueckre 1 XuMUYECKHE CBOMCTBA (B3auMmozenicTBue ¢ ruapokcuiom meau (11),
OKHCIICHHE aMMHayHbIM pacTBOpoM okcuzaa cepebpa (I), BoccraHOBIeHHE,
OpOXKEeHHUE TITIOKO3bI), HAXOXKICHHE B IIPUPOJIE, TPUMEHEHHE, OMOIOrnYecKast poilb.
®dotocunTe3. dpykroza Kak H3oMep DMOKO3bl. Kpaxman u 1emnonos3a Kak
npupoaHele noaumepbl. CTpoeHHe KpaxMmasla U LeJUIoso3bl. Puznueckue u
XMMHUYECKHUE CBOMCTBA Kpaxmaia (I'MIpoJin3, KaYeCTBEHHAs! peakLus C HOJ0OM)

A30Tcoz[ep>1<amne OpTraHN4YCCKHUE COCAUHCHUA

AMUHOKHUCIOTHl Kak amM(OTepHble OpraHuyeckue coeauHeHus. Puzndeckue u
XMMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha MpuMepe DiHiMHA). buomornueckoe
3HaYeHHe aMUHOKHCIOT. [lenTuabt

benku Kak IpuUpoAHBIE BBICOKOMOJEKYISApHbIE coenuHeHus. IlepBuuHas,
BTOPUYHAs M TPETUYHAs CTPYKTypa O€nKoB. XMUMHUECKHE CBOMCTBA OEIIKOB:
THJIPOJIN3, ACHATypalLHsl, KaueCTBEHHbIE PEaKIMK Ha OeJIKH

BBICOKOMOJIGKYHH}’)HHG COCIUHCHUA

OCHOBHBIC TOHATUS XHUMHUH BBICOKOMOJICKYIIAPHBIX COGHHHGHHﬁZ MOHOMCEDP,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb NOJMMCpPU3ALIUN, CPCAHAA MOJICKYJIApHAad
Macca. OCHOBHEIE MCTOAbI CHHTE3a BBICOKOMOJICKYIISIPHBIX COGI[I/IHeHI/Iﬁ -
noJimMepur3atus U IMMOJIMKOHACHCAIIUA

3KCHGpI/IM€HTaHI>HI)I€ MCTOAbI HU3YYCHUSA BCIICCTB W HX HpeBpameHm”I:
O3HAaKOMIJICHHUC C o6pa3uaMH MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB. HOJ’Iy‘IGHI/Ie CUHTCTUYCCKOI'O KaydyyKa U PE3UHBI

HpOBepHeMHC Tpe6OBaHI/I${ K pe3yjibTaraM OCBOCHUA OCHOBHOH 06pa30BaTeJIBHOﬁ porpaMmaI

(11 xmacc)
Kon [TpoBepsiembie TpeIMETHBIC PE3YIIBTAThl OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPaMMBI CPETHETO 00I1IeT0 00pa30BaHM
pesynbrara

TeOpeTI/IquKI/IC OCHOBBI XUMHU

BnaneHne cucteMoll  XMMMYECKMX  3HAHHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraolue MOHATHS (XUMUYECKUHN AJIEMEHT, aToM, 3JIEKTPOHHAas
000J104Ka aToMa, S-, p-, d-3JeKTpOHHBIE OpOUTATIN aTOMOB, HOH, MOJIEKYIIA,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
CBSI3b, MOJb, MOJISIPHAs Macca, MOJSIpHBIH 00beM, KpHCTalIndyecKas
peleTka, THUIIBI XUMHUYECKHUX peakuuit (OKHCTTUTENBHO-
BOCCTAaHOBHUTEJIbHBIE, 3K30- U DHIOTEPMHUYECKHUE, pEAKLUUU HOHHOIO
0o0MeHa), pacTBOpP, IEKTPOJUTHI, HEIIEKTPOJIHUTHI, IICKTPOIUTHUCCKAS
JUCCOLMAIUS, OKHUCIINUTENb, BOCCTAaHOBUTENb, CKOPOCTb XHMHMUYECKOU
peakiuy, XUMHUYECKOE paBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
NIEKTPOIUTHYECKOU  nucconumanuu, Ilepmommueckuit  3akon  JI.W.
Menneneena, 3aKOH COXpaHEHUus Macchl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHUH S3BbIK XUMHUH, (PAKTOIOTHYECKHE CBEIEHHUS O CBOMCTBAX,
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COCTaBC, IIOJMYYCHUU U 0C30IMaCHOM  HCIOJIL30BAaHUNA  Ba)KHEHIIIMX
HEOPTraHNYCCKHUX BCUICCTB B 6BITy u HpaKTquCKOﬁ JCATCIIBHOCTH YCIIOBEKA

CdopMHpPOBAaHHOCTh YMEHHH BBIABIATh XapaKTEpHbIE MPU3HAKK U
B3aUMOCBSI3b U3yYEHHBIX TOHATUH, IPUMEHSATh COOTBETCTBYIOIIUE MOHATUS
IpU ONHCAaHUM CTPOCHUS U CBOMCTB HEOPraHMYECKHX BEUIECTB M HX
MPEBPAILCHH; BBISABIATH B3aUMOCBA3b XUMHUUYECKUX 3HAHUHN C MOHATUSIMU
U TPEJICTABICHUSMU APYTUX €CTECTBEHHOHAYUHBIX MTPEIMETOB

Brnanenne OCHOBHBIMH METOIAaMHM HAyYHOTO IIO3HAHHMS BEIIECTB H
XUMHUYECKUX  sIBJICHWN  (HAONIONEHWe, U3MEpPEeHHe, OKCIICPUMEHT,
MOJICTTUPOBAHUE)

CdopMHpPOBAaHHOCTh YMEHUW OMNPEAENATh BaJCHTHOCTh U CTENEHb
OKHCJICHUS XUMUYECKHUX AJIEMEHTOB B COCIMHEHMSX Pa3IMYHOTO COCTaBa,
BUJ XUMHUYECKOW CBsi3U (KOBaJeHTHas, WOHHAas, MeTaJUIMdecKas,
BOJIOPOHAS) B COCTMHEHUSX, TUTI KPUCTAIUTMYECKOM PEIIETKU KOHKPETHOTO
BEIIEeCTBa (aTOMHasi, MOJICKYJISpHasi, HIOHHAs!, METaJUIMYeCKas)

CdopMHpPOBAHHOCTh YMEHUH OMPENENsITh XapakTep Cpelabl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUI

CdopMupOBaHHOCTh YMEHHSI KJIACCU(DUIIUPOBATH XUMUYECKHAE PEAKITUH TI0
pa3IMYHBIM TpH3HAKaM (YUCIYy W COCTaBy pEarupyrollux BelIeCTB,
TEIUIOBOMY J3(PQEKTy peakuud, WU3MEHEHUIO CTCICHEW OKHCICHHS
AJIEMEHTOB, 00PaTUMOCTH PEAKIINH, YUACTHIO KaTaJln3aTopa)

CdopMHpPOBAaHHOCTh YMEHUIN COCTABIATh YPAaBHEHUS PEAKIUI pa3IMuHbIX
TUIIOB, TIOJHBIE U COKpAlllEHHbIE YPABHEHMsI PEaKIMii MOHHOro oOMeHa,
YUHUTBHIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU UIAYT O KOHLA

CdopMHpOBaHHOCTh YMEHUN MNPOBOAUTH pPEAKLUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI  COCTaB  Pa3jIU4HBIX  HEOPraHWYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM ITYTEM HWOHBI, INPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

CdopMHpPOBAaHHOCTh YMEHMI pACKpbIBaTh CYIIHOCTb OKHUCIUTENHHO-
BOCCTAHOBUTEILHBIX PEAKIMI MOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 3TUX peaKIHii

ChopMupoBaHHOCTb ~ yMEHHH  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOH peakliuy OT pa3IMuHbIX (aKTOPOB

ChopMUpOBaHHOCTH YMEHUH OOBSICHATH XapaKTeP CMEIICHUSI XUMUYIECKOTO
paBHOBECHS] B 3aBHCHMOCTH OT BHEIIHEro BO3JeHCTBUS (mpuHImm Jle
[Tarenne)

OO0mias 1 HeOpraHUYEeCKass XUMHUS

ChopMupoBaHHOCTH YMEHUN PACKPBIBaTh CMBICT [lepuoanyueckoro 3akoHa
AWM. MenneneeBa M JEMOHCTPUPOBATH €0 CUCTEMAaTH3UPYIOLLYIO,
O0OBSCHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKITHH

ChopMUpPOBAaHHOCTh YMEHUW XapaKTEepPU30BaTh JJICKTPOHHOE CTPOCHUE
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aTOMOB XMMHUYECKHUX 3J1eMeHTOB 1 - 4 mepuonoB [lepuonnueckoil cucteMbl
xuMuueckux aeMenToB J[.M. Menneneesa, ucnomin3ys mousarus "s-, p-, d-
SNIEKTPOHHBIE  opOurtanmu", '"IHepreTudeckue ypoBHHU'", OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHYECKHUX DJJIEMEHTOB M HX
COCIMHEHUM 1O IepuonaM u rpynnam Ilepuonnyeckoil CUCTEMBI
xuMuueckux snmemenToB .M. Menaeneera

ChopMUpPOBaHHOCT, YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMUYECKHX BEIIESCTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKIATh  CYIIECTBOBAHUE  TCHETHYECKOW  CBS3M  MEXIY
HEOPraHUYECKUMU BEIIICCTBAMH C TIOMOIIIIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMHUECKUX PEAKITHIA

CdopmupoBaHHOCTH yYMEHUN yCTaHABIUBATh MIPUHA/JICKHOCTD
HEOPraHMYECKHUX BELIECTB II0 MX COCTaBy K OIPEAEIEHHOMY KJaccy
(rpynme) coenuHeHUN (IPOCThIE BEHIECTBA - METAUIBl U HEMETAJUIbI,
OKCH/JIbl, OCHOBAHMUSI, KUCJIOThI, aM()OTEPHBIE THIPOKCH/IbI, COJIH)

ChopMupoBaHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYIO CUMBOJIUKY JUIS
cocTaBieHuss (OpPMyN BEIIECTB M YPAaBHEHUH XUMHMUECKUX pEaKIHid,
cucremarndeckytro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/AEIbHBIX HEOPraHWYECKUX BeUIeCTB (yrapHblil ra3, yIJIEKUCIbIH Tra3,
aMMHUaK, raiieHasl U3BeCTb, HErallleHas U3BECTb, IUThEBAsl COAA, MUPUT U

ApyrHe)

CdopMHpOBaHHOCT, YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX BEIISCTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKIATh  CYIIECTBOBAHUE  TCHETHYECKOW  CBS3M  MEXIY
HEOPTaHWYECKUMU BEIICCTBAMH C TTOMOIIIIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEaKIUil

CdopMHpPOBAaHHOCT, YMEHMI TMJIAHUPOBATh U BBINOIHATH XUMHUYECKUN
OKCHEPUMEHT (pa3jio)KeHHEe TEepOKCHAAa BOAOPOAAa B  MPUCYTCTBUU
KaTaJIn3aTropa, OIpPENEICHUE Cpeapl PacTBOPOB BELIECTB C ITOMOILIBIO
YHHMBEPCAJIbHOTO WHINKATOPA, BIUSHUE PAa3INYHbIX (DAaKTOPOB HAa CKOPOCTh
XUMHUYECKOH peaklnu, peakliui HOHHOTO 0OMEeHa, Ka4YeCTBEHHbIE PEAKIINU
Ha cynb(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMUSI, pEeLICHHE
OKCIEPUMEHTAJbHBIX 3a1ad mo Temam "Mertamsl" u "Hemeramns") B
COOTBETCTBUM C NpaBUJIAMH TEXHMKH O€30MacHOCTU NpU OOpallleHUuH C
BEIlleCTBAaMH U Ja00paTOpHBIM 000pYIOBAHNEM; TIPEACTABIATh PE3YIbTAThI
XUMHYECKOTO  JKCIEepUMEHTa B (QopMe  3alucu  ypaBHEHMH
COOTBETCTBYIOIIMX peakiuil U (OpMYIMpPOBATH BBHIBOABI Ha OCHOBE 3THX
pe3yNnbTaToB

ChopMUpOBAaHHOCT, ~ YMEHHMM  COONMIOJaTh  MpaBWia  TOJIb30BAHUS
XUMHUYECKOH mocynoi u 1abopaTopHbIM 000pyIOBaHHUEM, a TAKXKe MpaBuiIa
06paHIeHI/I$I C BCIECTBAaMHM B COOTBCTCTBHMU C HHCTPYKIUAMH 110
BBITIOJTHEHHIO JTAOOPATOPHBIX XHMHUECKHUX OIBITOB

ChopMupoBaHHOCTh yYMEHHH XapaKTepH30BaThb XMMHUYECKHE IPOILECCHI,
JeXalle B OCHOBE IPOMBIIIJIEHHOTO TOJYYEHUS CEpHOM KHCIOTHI,
aMMMaKa, a TaKkke cHOPMUPOBAHHOCTH MPEACTABICHUH 00 00IIMX HAYYHBIX
MPUHIIMIIAX U SKOJIOTHYECKUX MPOoOJIeMaX XUMUYECKOTO MPOU3BOJICTBA
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XUMHS U KU3Hb. PacueTsl

CdopMHpPOBAaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIM XMMHUU B TMO3HAHUU SIBJICHUN
npupoabl, B (OPMUPOBAHUU MBIIUICHUS H KYIBTYphl JIMYHOCTH, €€
GYHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW 1 pelleHus
MPAKTHYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0OPOBBIO U PUPOAHOU Cpee

CchopMHUPOBaHHOCT, YMEHHH KPUTHYECKH AHAIM3MPOBATh XHMHUYECKYIO
UH(POPMAIUIO, TIOITY4aeMYI0 U3 Pa3HBIX MCTOUYHUKOB (CpEACTBAa MacCOBOU
KOMMYHHUKAIIMH, ceTh VIHTepHET U Apyrue)

CohopMupoBaHHOCT,  YMEHHH  cOONMIONaTh  MpaBWiIa  KOJOTMYECKH
11€71€c000pa3HOro MOBEJAEHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LIEISIX
COXPaHEHHS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOTHOM Cpebl

Oco3HaBarb OMACHOCTH BO3JIEHCTBUS HA KUBbIE OPIraHU3MbI OIIPEIEICHHBIX
BELIECTB, NMOHMMas cwmblica nokasarens II/JIK, moscHsATe Ha mnpuMmepax
CrocoObl YMEHbIICHUs U MPEeIOTBPAILEHUS] UX BPEIHOIO BO3/IECHCTBHS HA
OpPraHM3M 4Y€JI0BEKa

CdopMHpOBAaHHOCTH YMEHHH MPOBOJIUTH BBIUYUCICHUS C HCIIOJIb30BAHUEM
MOHATHUS "MaccoBas JIOJIsl BElIeCTBa B pacTBOpe", 0ObEMHBIX OTHOIICHHHA
ra3oB MpU XUMHUYECKUX PEAKIIUAX, MACCHI BEUIECTBA WK 00BbEeMa ra3oB 1o
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MWiIH 00beMy OIHOIO U3
YYaCTBYIOIIMX B PEAKIUHM BEHIECTB, TEIUIOBOTO 3(p¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHMSI MacChl BEIIECTB, IPEBPAIICHHS U COXPaHCHHUS
SHEPTUU

[TpoBepsiembie a1eMeHThI coaepkanus (11 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKaHUA

Teopernueckre OCHOBBI XUMHUH

XuUMHYEeCKUN 3r1eMeHT. AToM. fpo atoma, M30TOMNbI. DJIEKTPOHHAS 00O0JI0UYKA.
OHepreTuyeckre ypoBHH, NMOTYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-37€MEHTBHI.
OcoOeHHOCTH pacpeiesieHUs] JIEKTPOHOB 1O OPOUTAISIM B aroMax JJIEMEHTOB
HEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAs! KOH(UTypalHsi aTOMOB

ITepuoanueckuit 3akoH u llepuonnueckas cucrema xumudeckux smemeHTon /.M.
MengeneeBa. CBsi3b mepuoandeckoro 3akoHa W Ileproguyeckoi CHCTEMBI
xuMuueckux anemeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOMCTB XHUMHUYECKHUX DJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPyHIaM U MEepPHOAAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTUN HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BBl XUMIUYECKOM CBSA3M (KOBaJCHTHAS
HEMOJISIpHAS U TIOJSIPHAsI, MOHHAsA, MeTaJinyeckas). VIoHbl: KaTHOHBI M aHUOHBI.
MexanuzMbl 00pa3oBaHMsI KOBAJIEHTHOW XHWMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOpHbIN ). Bomoponnas cBsi3b
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BanentHOCTh. DneKTpOOTpULIATENBLHOCTD. CTENEHb OKUCIIEHUS

BemecTtBa MOJICKYJIIDHOI'O U HCMOJICKYJIAPHOI'O CTPOCHHA. 3aKOH IOCTOSHCTBA
COCTaBa BCUICCTBA. Tunel KpUCTAUIMYCCKUX PCIICTOK. 3aBHCHUMOCThL CBOMCTBa
BC€IICCTB OT THUIIA KpPICTEUIJIH‘ICCKOfI PCHICTKU. Ilonsarue o JUCIICPCHBIX CUCTCMAX.
HctuHHBIC N KOJIJIOUZIHBIC PaCTBOPBLI. MaccoBas A0JI1 BEHIECTBA B paCTBOPE

Knaccudukanus Heoprannueckux coenquHeHuii. HomeHknarypa HeopraHmueckux
BEIIIECTB

Xumnueckas peakius. Kinaccupukanus XUMAYeCKUX peakuil B HEOpraHMYeCKON
Y OPTaHUYECKOM XUMUU. 3aKOH COXPaHEHUS MACCHI BELECTB, 3aKOH COXPAHEHUS U
IIPEBPALLCHNS SJHEPTUU IIPU XUMHUYECKUX PEAKLUAX

CKOpOCTh peaklnu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOpOB

OOparumMble peakiuu. XUMHUYECKoe paBHOBecue. DakTopbl, BIUAIOINIME Ha
cocTosiHuE XuMU4deckoro papHosecus. [Ipunnun Jle [larense

OnekrposMTrueckas aucconuanus. CuibHbIE W ciaabble AmeKTpoiauThl. Cpena
BOJTHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaIbHasl, IeJI0YHas. Peakiinu HOHHOTO
oOmena

OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC peakunun

Heoprannueckas xumus

Hewmerannel. Ilonoxenune Hemeramios B Ilepuoguueckoil cucteMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTpoeHUs aroMoB. dusnueckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPOIHSI HEMETAJIJIOB (Ha IPUMEPE KUCIOPOa, CEPBI,

docdopa u yrepona)

XYMHYECKHEe CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJOreHOB, CEepbl, a30Ta,
dochopa, ymiepoma M KpEeMHHA) U HX  COCOUHEHUNH  (OKCHIOB,
KHCIIOPOACOAEPKAIUX  KHUCJIOT, BOJAOPOIHBIX coeAuHeHuil). IlpumeHeHue
BaXHEHIITNX HEMETAJIOB U X COCINHEHNH

Meramnsl. [lonoxenne wmeramioB B Ilepuogmyeckoil cucTeME XUMHUYECKHX
sanemeHnToB J.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
atoMoB MeTasuioB. O6mne guznueckue cBoiicTBa MeTauioB. CIiiaBbl METAJIOB.
ONEeKTPOXUMUYECKHUH psii HAaNpsHKEHUH MeTallioB

XUMHYEeCKHEe CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHA, Kaluii, KalblIUi, MarHUi,
ATIOMUHHAM, ITUHK, XpOM, Kelle30, Melb) U MX coenuHeHuil. OO0mue crnocooOsn!
noiyuyeHus: MetayioB. [IpuMeHeHre MeTaIoB B OBITY M TEXHUKE

I'eneTnyeckas CBSI3b HCOPraHNYCCKHUX BCHICCTB, MMPUHAMJICIKAIINUX K PA3JIAYHBIM
Ki1accaM

XUMHS U )KU3Hb

Ponpr xumMmm B oOecneueHUU 3KOJ'IOI’I/ILIGCKOf/'I, C-)Hepl“eTI/I‘-ICCKOI‘/JI )51 HHIHCBOﬁ
6630HaCHOCTI/I, Pa3BUTHUU MCAWIIUHBI. Iloustue o HAQYYHBIX MCTOJAaX IMO3HAHUA
B€IICCTB 1 XUMHUYCCKUX pCaKI_II/Iﬁ
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[IpencraBienuss 00 OOMMX HAayYHBIX MPUHLIMIAX MPOMBIILICHHOTO TMOIyYSHHS
BOXHEUIINX BenlecTB. UeloBEK B MHUpE BEIECTB M MATEPUAJIOB: BaKHEHIINE
CTPOUTEIIbHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTepUallbl, KpPaCKH, CTEKIIO,
KepaMUKa, Marepuaibl [ JJIEKTPOHHUKH, HAHOMArepuasbl, OpPraHHYECKUEe U
MHUHEpaJIbHbIE yIOOpeHUs

XuMUsT W 300pPOBbE YEJIOBEKA: INpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
MIpenaparoB, MpaBujia 0€30M1aCHOTO UCIIOIB30BAHUS MPEIAapaToB OBITOBON XUMHUHU
B [IOBCEIHEBHOU KU3HU

Jlnst mpoBeAeHUsl €AMHOr0 TOCYIapCTBEHHOTO 3K3aMeHa 1o xumuu (naiee - EI'D mo
XHMHH) HUCIOJB3YyeTCsl TepeueHb (kKoaudukarop) MpoBEpseMbIX TPeOOBaHMA K pe3ylbTaram
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus U 3JIEMEHTOB
COJIEP>KAHMSL.

[IpoBepsiempie Ha EI'D mo xumum TpeOoBaHMS K pe3yjibraTaM OCBOEHHUS OCHOBHOM
00pa3oBareIbHON MPOrpaMMBbl CPEIHEr0 O0IIero 00pa30BaHUs

Kon

ITpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJbTaraM OCBOCHHUS

POBEPSIEMOT0 | OCHOBHOM 00pa30Bare/IbHOMN MPOrpaMMbI CPEIHETO OOIIEr0 00pa30BaHHUsI
TpeOOBaHUS

Bitanenne cucreMoil XMMUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIATAOIIME TOHATUS (XMMHUYECKHI SJIEMEHT, aToM, H30TOIIbI,
3JIEKTpOHHast 000JI0YKa aroma, s-, p-, d-3JIEKTPOHHbIE OpOMTAIM AaTOMOB,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSHHUE aroMa, HWOH, MOJIEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKast
ce3b (O~ m T-CBA3b  kparupie cBsA3u), rMOpHUAM3AlAS  ATOMHBIX
opOuTaei, KpucTausinyeckas perierka, MoJib, MOJISIpHasi Macca, MOJIIPHBIN
00beM, MOJIsIpHAs KOHIEHTpalMs, pacTBOpbl (UCTUHHBIC, UCIIEPCHBIE
CUCTEMBI), KPHUCTAJUIOTUJPAThl, YIVIEPOAHBIH CKeJleT, (PyHKUIHOHAJIbHAs
rpylmna, paaudkaj, H30Mepbl, CTPYKTypHas QopMmyia, H30MepHs
(cTpykTypHas, reomerpuueckas (Iuc-, TPAaHCHU30MEPHsI), TOMOJIOTHYECKUMA
psA, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M  a30TCOAEPKALUE
COeIMHEHUs, OWOJIOTMYECKHM aKTUBHbIE BellecTBa (YIVIEBOIbI, JKHPHI,
0enKu), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE
COCIMHEHUS, KPEKUHI, pPHPOPMHUHT, THUIBl XUMHUECKHX PEAKIHUN
(OKHCIIUTENIBHO-BOCCTAHOBUTENbHBIE, IK30- U SHAOTEPMHUUYECKUE, PEAKIIUN
MOHHOTO OoOME€Ha, TOMO- U TeTepOoreHHble, 00paTuMble U HEOOpaTHMBbIE),
pacTBop, ANIEKTPOJIUTHI, HE3JIEKTPOJIHUTHI, ANEKTPOJINTHUECKAS
JUCCOLMAIUs, CTENeHb JUCCOLMAIUU, OKHUCIUTENb, BOCCTAHOBUTEINb,
ANIEKTPOJIN3, CKOPOCTh XMMHUECKON peaklni, XUMUYECKOE PABHOBECHE)

TEOPHUH U 3aKOHBI (TEOPUSI XUMHUECKOTO CTPOCHUSI OPraHUYECKUX BELIECTB
AM.  byrnepoBa, TEOpUS  DIEKTPOIUTHYECCKOW  JTUCCOIMAIUH,
[lepuonnueckuit 3axkon J[.MI. MeHneneeBa, 3aKOH COXpPaHEHUSI MaCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SA3bIK XHUMHUH, MHUPOBO33PEHUYECKUE
3HAHUs, JISKAIIUE B OCHOBE IMOHUMAaHUsA MPUYMHHOCTU U CHUCTEMHOCTH
XAMHYECKUX SBJICHUH, COBPEMEHHbIE MPEACTABICHUS O CTPOCHUHU
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSX
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MMpeaACTaBJIICHUA O MEXaHU3MaX XUMHUYCCKUX peaKuHﬁ, TCPMOAUHAMUYCCKUX
N KHHCTHYECKHUX 3aKOHOMCPHOCTAX HX MIPOTCKAHHA, O XHUMHUYCCKOM
paBHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(dakToNOrNYeCKre CBEACHUS O CBOMCTBAaX, COCTaBe, NOJIYYCHUU U
0€30IIaCHOM  MCIIOJIb30BAHMU  BAKHEHIIMX  HEOPraHMYeCKUX U
OpPraHUYECKHX BEIIECTB B OBITY U MPAKTHUECKON EATEIIbHOCTH YeJIOBEKa

oOuiye HayyHble NPUHLMIIBI XMMHYECKOTO IIPOM3BOJCTBA (Ha IpUMEpE
MIPOU3BOICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOa, IepepaboTKu HEPTH)

CdopMHpPOBAaHHOCTH YMEHUI BBISIBIISTD:

XapaKTCPHBIC IMIPHU3HAKKW W B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIIUC TIOHATHUA IIPU OINHCAHHUU CTPOCHHUA U CBOICTB
HCOPraHMYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

B3aMMOCBSI3b XMMHUYCCKMX 3HAHMH C MOHATHSAMH W IPEACTaBICHUSIMHU
JIPYTUX TPEAMETOB I 0oJiee OCO3HAHHOTO TOHWMAHHUS M OOBSCHEHHS
CYIIHOCTH MaTepHaJIbHOTO CIUHCTBA MUPa

C(bOpMHpOBaHHOCTB YMCHHUS UCITIOJIB30BATh:

HAaUMEHOBAaHMUS XHWMHYECKHX COEAMHEHHN MEXKIYHApOIHOIO  COI03a
TEOPETUUYECKON U MPUKIATHON XMMHUM Y TPUBHUAJIbHBIC HA3BAHUS BEILIECTB,
OTHOCAILUXCSA K M3YYEHHBIM KJIacCaM OPraHMYE€CKMX M HEOPraHUYECKUX
COEeINHEHUN

XMMHUYECKYI0 CHUMBOJIUKY [UIl COCTaBi€HUs (OpMYJT HEOPraHWYECKUX
BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILEHHbIX U
CKEJIETHBIX ) (POPMYJ OPraHMYECKUX BEIIECTB

ChopmMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATD:

HEOpPraHMYeCKHe BEeIeCTBAa, CAaMOCTOSATENILHO BbIOMpAaTh OCHOBAaHUS H
KPUTEPUU JJIs KJIAaCCU(PUKALIUU U3yYaeMbIX XUMUYECKUX OOBEKTOB

OpraHu4Y€CKUC BCHICCTBA, CaAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBAaHHA H
KpUTCPpUHN IJIA KHaCCI/I(I)I/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKHUX 00BEKTOB

M0 Pa3IUYHBIM TpPU3HAKAM (YHCITy U COCTaBy pEarupyrolux BEIIECTB,
TerioBoMy 3(h(deKxTy peaknuu, HW3MEHEHWIO CTENEeHEeW OKHUCICHHS
AIIEMEHTOB, 00PaTUMOCTH PEaKIIUU, YYaACTHIO KaTaau3aTopa)

CdopMHpPOBAHHOCT, YMEHHUSI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE
aToOMOB (B OCHOBHOM M BO30Y>KJIEHHOM COCTOSTHUW) U MOHOB XHMHUYECKHUX
aneMmeHToB | - 4 nepuonos Ilepuoguueckoii cucrtems! [[.1. Menneneesa u
WX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJIB3Yysl TIOHSTHS S-, P-, d-dIIEKTPOHHBIE
opOUTANIN, PHEPTETUUECKHE YPOBHH

CdopMHpOBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XMMMYECKHX 3JI€MEHTOB M 00pa3yeMblX HMH COCJUHEHUH IO
[IepuoJaM u rpymnmnam
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ChopMupoBaHHOCTh YMEHUS COCTABIATH YPABHEHUSI XUMHUUECKUX PEAKIINNA
U PACKpPBIBATH UX CYLIHOCTb:

OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI MMOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCa ATHX peaKkUuit

YpaBHEHUs pPEAKIUN pa3IMYHBIX THUIOB; TIOJIHBIE U COKpAILEHHbIE
YpaBHEHHUS peaKIMii MOHHOTO OOMEHa, YYUThIBas YCJIOBHUS, MPU KOTOPHIX
9TH PEAKIUU UIYT O KOHIIA

peakiuii THIPOJIN3a, PEakiui KOMILICKCOOOpa3oBaHus (Ha MpUMeEpe
THJIPOKCOKOMIUICKCOB IIMHKA M aJTFOMHHUS )

CdopMHpOBaHHOCTH YMEHUS MOITBEPKIATh:

Ha KOHKPETHBIX IIPUMEpaX XapakTep 3aBUCUMOCTH DPEAKIMOHHOM
CIIOCOOHOCTH ~ OPTraHMYECKHX COEIMHEHMH OT KpPAaTHOCTH W THUIIA
xoBasieHTHOI cBsizk (O~ m T-CBA3N) p3auMHOIO BAMSHKS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAKXKE OT OCOOEHHOCTEH pean3alyy PasInuHbIX
MEXaHM3MOB IIPOTEKAHUS PEAKIINI

XAapPaKTCPHBIC XUMHYCCKUC CBOMCTBa BCHICCTB COOTBCTCTBYIOIUMU
OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

ChopMHpOBAHHOCT YMEHHS XapaKTEpHU30BaTh COCTaB W BaKHEHIINE
CBOWCTBA BEIIECTB, IPHHAVICKAINX K ONPEACICHHBIM KjlaccaM U TpyIIam
coemuHEHUN  (MMPOCThIC  BEMISCTBA, OKCHIBI, THUIPOKCHIBI, COJIH;
YIJIEBOAOPOJIBI, TPOCThIC A(UPHI, CIIUPTHI, (HEHOJBI, aJIbJCTH b, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIC JQUPHI, JXUPHI, YIJIIEBOABI, AMHUHBI,
AMUHOKUCIIOTHI, OCJTKH)

CdopMHpOBaHHOCTh YMEHHS MPOBOAUTH pPAacCUYeThl MO XUMHYECKUM
dbopMysiaM ¥ YypaBHEHHSIM XHUMHUYECKHX PEAKIUHA C HCIOJIb30BaHUEM
bu3NYECKUX BEIUYHUH:

Macchl (00beMa, KOTUYEeCTBa BEIIECTBA) MPOIYKTa PEaKIuu, eCIIU OTHO U3
HCXOIHBIX BEMIECTB JIaHO B BHUJIE PAcCTBOpa C OMPENCIICHHON MacCOBOM
JOJIEH paCTBOPEHHOTO BEIIECTBA UITH IaHO B M30BITKE (MMEET IPUMECH)

MacCOBOM MIIH 0O0BEMHOM A0JI1, BbIXOJa NPOAYKTA pCaKIUU

TEII0BOTo 3¢ (ekTa peakuit

00BEMHBIX OTHOIICHHH ra30B

10 HAXOXKJICHUIO XUMUYECKOMH (pOpMy.TIBI BCIICCTBA

Bianenne cucteMol 3HaHUA O METOJAaX HAYYHOTO MO3HAHMS SIBJICHUN
MPUPOABI, UCHIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE MPUMEHSTH
ST 3HAHUSA TMPU SKCICPUMEHTAUIHPHOM HWCCIICOBAaHUM BEIIECTB M IS
OOBSICHEHHsSI XMMHUYECKHX SBIEHUH, HUMEIONIMX MECTO B TPUPOE,
MPAKTUYECKON NEeITEIbHOCTH YEJIOBEKA M B TIOBCEAHEBHOM KH3HU

ChopMUpOBaHHOCTH YMEHHUSI TPUMEHATH (MCIIOIH30BaTh) 3HAHUS O COCTABE
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U CBOMCTBAaX BEHIECTB /Js OKCIEPUMEHTAJIbHOW IIPOBEPKU THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX pPEakUuil U
IIPOrHO3MPOBAHMUSI BO3MOXKHOCTEH HX OCYIIECTBIEHUS; CHUCTEMHBIE
XUMHUYECKHE 3HaHHS Il OOBSICHEHHS W NPOTHO3UPOBAHUSA SIBICHU,
UMEIOLINX €CTECTBEHHOHAYUHYIO0 MpPHUPONY; A IMPUHATHS I'PaMOTHBIX
pelieHuit IpobIeM B CUTYallUsX, CBSI3aHHBIX C XUMHEH

ChopMHUPOBaHHOCT yYMEHHS IUIAHUPOBAaTh M IMPOBOAUTH XHWMHUYECKHH
OKCHEPUMEHT (IOJy4EHHE M M3YyYEHHME CBOWCTB HEOPraHUYECKUX U
OPraHMYEeCKHX  BEIIECTB, KAueCTBEHHBIC DPEAaKIUH  YIIEBOJAOPOIOB
Pa3JIMYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIINX OPraHUYECKHX BEUIECTB,
pelIeHne SKCIepUMEHTATBHBIX 3a/1a4 110 PacliO3HABAaHUIO HEOPTaHWYECKUX
U OpPraHMYeCcKHX BEIIECTB) C COOMIOCHHEM MpaBUI 0OE30MaCHOTO
oOpamieHuss ¢ BemECTBAaMH M Ja0OPaTOPHBIM  OOOPYIOBaHUEM;
(bopMyIHpOBATh SN HUCCIICAOBAHMS;, MPEACTABIATh B pazIndHON (Gopme
pEe3yJbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTD

ChopMupoBaHHOCTb yYMEHHsI OCYILECTBIIATH Il€JICHANPABICHHbBIN HOUCK
XUMHUYECKON MH(]OpMaLUK B pa3IUYHbIX UCTOUYHUKAX (Hay4yHas U y4eOHO-
HayyHasl JIMTepaTypa, cpeicTBa MaccoBOr MHpopmanuu, cetb MHTEpHET 1
Jpyrue), KPUTHYECKH aHAJIU3UPOBaTh XUMHYECKYI0 HH(OpMaImio,
nepepadarblBaTh €€ U HUCIOJIb30BaTb B COOTBETCTBUM C IOCTaBICHHOM
y4aeOHOM 3a1aueit

CdopMHpOBaHHOCT,  YMEHHS  MPOTHO3MPOBATh, AHAJIU3UPOBAaTh U
OIICHUBaTh MH(MOPMAIMIO C TIO3UIUHA DKOJOTHYECKOH O€30MacHOCTH
MOCJIEICTBUI OBITOBOM M TPOU3BOJCTBEHHOW [IEATEILHOCTH 4YEJIOBEKa,
CBS3aHHOM C TmepepaboTKoi BemecTB, CGHOPMUPOBAHHOCTh YMEHHIA
0CO3HaBaTh OMACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3Mbl ONPEICITICHHBIX
BEILIECTB, MOHMMAasl CMBICI TIOKa3aTessl MPENesIbHOW  JONMyCTUMOM
KOHIICHTPAIIMK, M TIOSICHATh Ha TMpPUMEpax CIOCOObl YMEHBIIEHUS W
MPENOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUSA HA OPTaHU3M 4YeJIOBEKa

Ilepeuens 211€MEHTOB cofepkaHusl, posepseMblx Ha EI'D o xumun

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

Teopernueckre OCHOBBI XUMHUH

Crpoenne BemectBa. CoBpeMeHHas MOAEIb CTpOeHHUs aroma. PacmpeneneHue
SJIEKTPOHOB MO JHEPreTH4ecKuM ypoBHAM. Kiaccupukamuss XUMHUUECKHUX
aneMeHToB. OCOOEHHOCTH CTPOCHUSI IHEPreTUUECKUX ypOBHEH aromoB (s-, p-, d-
sneMeHToB). OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAs
KoH(Urypamus aroma. BaneHTHbIE 3JIEKTPOHBI

Ilepuognueckas cucrema xumuueckux anemenTtoB WM. Mengeneesa.
®usnueckuid cMbica [lepunonnueckoro 3axkoHa /.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U UX COEAMHEHUN 0 MEPUOIAM
W TpynmaMm. 3aKOHOMEPHOCTM B U3MEHEHHHM CBOWCTB TPOCTBHIX BEIIECTB,
BOJOPOJHBIX COCAMHEHUH, BBICIIMX OKCUIOB U TUAPOKCUIOB

BanentnocTs. 3HeKTp00TpI/II_IaTCJIBHOCTB. CreleHb OKUCICHUS

37



Buabl xumudeckoit cBsi3u (KOBaJICHTHAsI, HIOHHAsS, METaNIMYecKasi, BOAOPOIHAS) U
MEXaHU3MbI ee 00pa3oBaHUsA. MeXMOJICKYISIpHBIE B3auMOAeHcTBUSA. BemecTa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHMS. TUIbl KpUCTAJUIMYECKHX
peneTok. 3aBUCUMMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PEIIeTKU

Xumuueckas peakuus. Knaccudukaius XuMUYeCKUX peakiuii B HeOpraHM4eCcKou
Y OpPraHUYEeCKON XUMHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB

TernnoBsie 3¢ppexTbl XUMHUECKUX peakiuid. TepMoXuMHUYEeCKHe YpaBHEHHS

OOparumMble peakiuu. XUMHUYECKoe paBHOBecue. DakTopbl, BIUAIOIIME Ha
cocrosinue xumudeckoro paBHosecus. [Ipunnun Jle [larense

OnekrponuTryueckas aucconuanuss. CuibHbIE W cia0bie dIeKTpoiauThl. Cpema
BOJIHBIX PAcTBOPOB BELIECTB: KHCHAas, HEWUTpanbHas, mieiaoyHas. CreneHb
nucconuanui. Peakniuy HOHHOTO oOMeHa

I'maponus coneil. Monnoe npousBeneHue BoAbl. Bogopoansiii nmokaszarens (pH)
pacTtBopa

CniocoObl BbIpaXeHHsI KOHLIEHTPAIIMKU PACTBOPOB: MACCOBAst 10JIsl PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsI KOHIIEHTpalus. HacbleHHbie 1 HEeHACHIIIICHHBIE PACTBOPHI,
pactBopuMoOcTh. Kpucramnoruaparsl

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE peakuuu. [loBeneHne BemecTs B cpenax ¢
pa3ubIM 3HaueHneM pH. MeTozb! anekTpoHHOro Oananca

DJEeKTPOJIN3 PACTBOPOB M PACILIABOB COJEH

OCHOBBI HEOPTaHUYECKOW XUMUU

Knaccudukanus Heoprannueckux coenquHeHuil. HomeHknarypa HeopraHmueckux
BEIIIECTB

XUMHYEeCKHEe CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHA, KalHii, KalblIUi, MarHUi,
AJTIOMUHUM, ITUHK, XpOM, XKeJie30, MeAb) U MX coenuHeHuil. OOmme crocoOb
MOJIYYEHHS] METAIJIOB

XUMHUYECKHE CBOWCTBA BaXHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpEeMHHsA) U HX ~ COCOUHEHUH  (OKCHIOB,
KHCIIOPOACOAEPKALIUX KUCIOT, BOAOPOJHBIX COEAMHEHHH )

I'eHeTmueckas CBSI3h HEOPTaHNUYCCKUX BCHICCTB, NPHUHAMICKAIUX K Pa3JIMYHbIM
Kj1accaM

I/IIICHTI/I(bI/IKaI_[I/ISI HCOPraHN4YCCKUX COEIUHECHU. KadecTBeHHBIC p€akuunu Ha
HEOPTaHNYCCKHUE BEIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

OCHOBHBIE TIOJIOKEHHsSI TEOPUM XHMHMYECKOIO CTPOECHHMS OpPraHUYECKHX
coenquHeHuil A.M. bytnepoBa. YIIepoaHbIM CKEJIET OPraHMYECKOM MOJIEKYIIBI.
K
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OT XUMUYECKOT0 CTpoeHus MoJIeKyll. [ omosioru. I'omonorunueckuii psa. M3omepus
Y U30MEPBI

[Tonsitue o pyHkroHansHOM rpymme. OpueHTanuoHHbIE 3P PEKTH 3aMecTUTeNeH

HpeHCTaBHeHI/IC ) KJ'IaCCI/I(bI/IKaLII/II/I OpTraHU4Y€CKHUX BCIICCTB. HOMCHKJ'IaTypa
OpTraHU4YCCKUX COCIUHCHUI (CI/ICTCMaTI/I‘-IeCKaSI) U TpPUBUAJIBHBIC HAa3BaAHUA
BaKHEHIITHX Hpe,Z[CTaBI/ITeHeﬁ KJIaCCOB OPraHU4YC€CKUX BEHIECCTB

CBoOotHOpaiMKaIbHbIN M MOHHBIN MeXaHU3Mbl peakiuy. [lonstue o Hykineoduie
u snexrpodure. [IpaBuno Mapkosuukosa. [Ipasuio 3aiinieBa

Ankanpl. XMMHYECKHE CBOWCTBA AJIKAHOB: raJIOT€HUPOBAHME, JIETHJIPUPOBAHUE,
TEPMUYECKOE pa3lIoKEeHHUe, KPEeKUHI, u3oMepusanus, ropenue. llomyuyenue
ankanoB. L{uknoankansl. Crieruduka CBOMCTB IIUKJIOATKAHOB C MaJIbIM pa3MepoOM
nukia. Peakiuu npucoeuHeHus 1 paiuKalbHOTO 3aMEIEHUS

AnkeHbl. XMMMUYECKUE CBOMCTBA: peaklU MPHUCOEIUHEHUs (TaJloreHUpOBaHuUE,
TUAPUPOBAaHUE, TUJIPOraJIOTEHUPOBAHUE, THJparalus), TOpPEeHUs, OKUCICHUS U
noiauMepuzauuu. [IpombinuieHHbIE U J1AOOPATOPHBIE CHOCOOBI  MOJTyYEHHS
AJIKCHOB

AnkanueHbl. XUMHUYECKHE CBOMCTBA aJIKaIUMEHOB: PEAKIMU MPHCOCIUHEHUS
(ruapupoBaHUe, TalOTeHUPOBAHHUE), TOpeHUs U mnonumepusanuu. [lomyuenue
aJIKa/IneHOB

AnkuHbl. XMMHUYECKHE CBOWCTBA: PEAKIMU MPUCOEAUHEHHs (TaloreHUpOBaHuUE,
TUAPUPOBAHUE, TUIpATALUs, TMJIPOraJIOTEHUPOBAHUE) KaK CIOCOO MOJIyuyeHUs
HOJIMMEPOB M JAPYIMX IOJIE3HBIX MpPORyKTOB. Peakium 3amemienus. [openue
aleTHJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH IS CBAPKH U PE3KU
MmeTaiioB. [Ipumenenue aneruieHa

Apenbl. XUMHUYeCcKHe CBOWCTBA OEH30J1a: peaKIK IEKTPOPHILHOTO 3aMELCHHS,
npucoeAuHEeHNus (TUIpUpOBaHHE, TalloreHupoBaHue). Peakuus ropeHus.
OcCo0eHHOCTH XUMHUECKHUX CBOMCTB Tonyona. [Tonydyenue 6enszona. OcoGeHHOCTH
XUMHYECKHUX cBOWCTB cThpoia. [Tonumepusanus crupoia. CriocoObl MOMydyeHus U
IIPUMEHEHNE apOMAaTUYECKUX YIIIEBOIOPOIOB

Couptel. IlpenenbHble  OAHOATOMHBIE CHUPTBHL. XHWMHYECKHE CBOMCTBA:
B3aUMOJICWCTBHE C  HaTpUEeM KaK CMoco0  YCTAaHOBJIEHUS  HAJIWYUs
THAPOKCOTPYMIBI, €  TaJOT€HOBOAOPOAAMH  KakK  CHOCOO  MOMY4YeHHUS
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAs Jeruaparainus. Peakuust ropeHus.
[Tonyuenue oSTaHONa: peakius OpPOKEHUS TIIOKO3BI, TUApATAIMs DJTUJICHA.
DTHUIICHITIMKONIb W TIMIIEPUH KaK TPEJCTABUTEIN TPEISTbHBIX MHOTOAaTOMHBIX
CIIUPTOB

@®enon. XuMHUeCKHe CBOiicTBa (eHona (peakuuu C HaTpueM, THIAPOKCHIOM
Harpusi, Opomom). [lonyuenue gpenomna

AJ'II:I[GFI/II[I)I. XuMHUecKne CBOMCTBA NpEACIbHBIX AJBACTUAOB: THAPUPOBAHUC,
KAQUeCTBEHHbIE pEaKIUM Ha KapOOHWIBHYIO Tpymmy (peakius '"cepeOpsHOro
3epkana", B3aumozpeiicteue ¢ ruapokcuom menu (II). Ilonyuenme nmpenenbHbIX
albJIETU/IOB: OKHUCIIEHHWE CIIMPTOB, THUIpATalus aleTuiIeHa. AIETOH Kak
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npeaACTaBUTCIIb KCTOHOB. OcobeHHOCTH pCaKkuu OKUCIICHUA allCTOHA

KapGoHoBbie KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMHUUYECKUX CBOMCTB MYPaBbUHOM KHCIIOTHI.
[TomyueHue TpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJICTUIOB. Bpiciine mpeneibHbIEe U
HENpe/IeIbHBIE KAPOOHOBBIC KHCIOTHI

Crnoxuble 3pupsl 1 xupbl. CrocoObl MOTy4YeHUs CI0KHBIX 3(upoB. OOpaTuMoCTh
peakuuu srepudukanuu. IlpumMeHeHue CIOXHBIX S(QUPOB B MHUIIEBOM U
nap(hroMepHO MPOMBIIIIEHHOCTH. JKUpPBI KaK CIOXKHBIE 3(UpPHI IIHIEPUHA H
BBICHIMX KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBOWCTBA XHPOB: I'MIPHUPOBAHUE,
OKHuCJIeHHE. ['maponu3, WM OMBUIEHHE, JKUPOB KAaK CIOCOO MPOMBIILIEHHOTO

ToJTydeHus coneil BRICIIHX KapOoHOBEIX KucrnoT. MBIIA kak comn BeCIImX
KapOOHOBBIX KHCIIOT

XUMHUYECKHE CBOMCTBA IITFOKO3BI: PEAKIIUHU C YYACTHEM CIIMPTOBBIX U AJIbJACTUIHOU
Tpynm ¥ MOJIOYHOKHUCIOE OpokeHue. [IpuMeHeHHe IITIOKO3bI, €€ 3HaueHuEe B
JKU3HEIEATEIIbHOCTH ~ opraHu3Mma.  Jucaxapuubl: caxapo3a,  MaJbTo3a.
BoccranaBnuBaromnme W HEBOCCTaHABIMBAIOIIME Aucaxapuabl. [uaponus
nucaxapunoB. Ilomucaxapuasl: kKpaxman, DMKoreH. CTpoeHHEe MaKpOMOJEKYI
KpaxMajla, DIMKOT€HAa M 1EeUT0I03bl. (DuU3MYecKHe CBOWCTBA Kpaxmajia |
LEJUTI0N03bl. XMMHYECKHE CBOMCTBA KpaxMalia: TUPOJIN3, KAUECTBEHHAS PeaKIus
¢ uoaoM. XMMHYECKHE CBOMCTBA IIEJUIIOJIO3BI: TUIPOJIH3, MOITy4eHHe 3(UPOB
1esutrosio3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN IIEJIK)

AMHHBI. AMUHBI KaK OpraHUYeCKUE OCHOBAHMS: PEAKIIMU C BOAOW, KUCIOTAMH,
peakmus TOpEHHs. AHWIUMH Kak IIPEACTaBUTEIIb apOMAaTHYECKHX aMHHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJIEUCTBUE C KUCIIOTaMH, OPOMHOM BOJIOM,
okucnenue. [lonyyeHue aMMHOB aJKWJIMPOBAHUEM aMMHaKa U BOCCTAHOBJIEHUEM
HUTPOTPOU3BOJHBIX YIIIEBOAOPOIOB

AMHHOKHUCIOTB M O€NKH. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE OpPraHUYECKHe
coeauHeHusi. OCHOBHblE AMHMHOKHUCIIOTBHI, oOpasyromue Oenku. XUMHUYECKUe
CBOIMCTBA OENKOB: THAPONIN3, IEHATypalusl, KaueCTBEHHBIE (I[BETHbIE) pEAaKIIMH Ha
Oenku

CtpoeHne u CTPYKTypa TMOJIUMEPOB. 3aBUCUMOCTH CBOWCTB IOJUMEPOB OT
cTtpoeHusi Monekyl. OCHOBHBIE CIOCOOBI TONYYEHHUS BBICOKOMOJICKYISIPHBIX
COCIMHEHUI: peaKIuu MOJUMEpPHU3alud U TMOJMUKOHeHcanun. Kinaccuduxarus
BOJIOKOH

I/IIICHTI/I(I)I/IKEU_[I/ISI OpTraHUYCCKUX coenuHeHuil. PemieHue OKCIICPUMCHTAIIbHBIX
3a7aa4 Ha paClio3HaBaHHUEC OPraHUYCCKUX BCIICCTB

I'eHeTnueckas cBA3b MCXKIY KilaCcCaMM OpraHNMYCCKUX COG}II/IHCHI/Iﬁ

XUMHS U KU3Hb

Xumusi B TOBCceqHEBHOW >km3HU. [IpaBuma Oe3omacHOW pabOTBI C EIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOW XHUMHH

XuUMUs U 310p0Bbe. XUMHUSI B MEAULIUHE. XUMUSI U CENBCKOE XO35IMCTBO. XUMHUS B
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IPOMBIIIJICHHOCTH. XHMHUSI M SHEPreTUKA: MPUPOJHBIA M MOMYTHBIM HeTIHON
rassl, X COCTaB U ucnonb3oBanue. CocraB He(TH U ee nepepaboTKa (IpUPOJHbIE
MCTOYHUKH YIJIEBOIOPOIOB)

XUMHUS W IKOJOrvs. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpeabl U €ro
nocnenctBus. Oxpana ruapocdepsl, mouBbl, armMochepsl, Giopsl U (payHbl OT
XUMHUYECKOTO 3arpsisHeHus. [IpoOimema OTXOMOB M TOOOYHBIX MPOMYKTOB.
AJNBTEepHATUBHBIC UCTOYHUKY SHEPTHH

OO0mue mpencTaBieHHs] O MPOMBIIIICHHBIX CIIOCO0aX MOMYyYEHUS XMUMHUYECKHX
BELIECTB (Ha IpHUMEpE NPOM3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
uBetHass — Metamnyprus.  Crekio M CHJIMKaTHas  IPOMBIIUIEHHOCTb.
[TpompillieHHass ~ opranvueckass  xumus.  Celpbe A OpPraHUYECKOU
IIPOMBIIIEHHOCTH

Turmsr PACUCTHBIX 3a/1a4

PacueTrsl Macchl BelllecTBa WU o0beEMa Ta30B II0 HN3BCCTHOMY KOJIMYCCTBY
B€IICCTBa, MaCC€ UIn 061>eMy OJHOI'0O M3 Y4aCTBYIOIIHX B pCaKIIUN BCUICCTB

PacueTsl TermoBoro addexra peakum

PacueTsl 00bEMHBIX OTHOIIIEHUH T'a30B IIpU XUMHUYCCKUX PCAKIUAX

Pacuets Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU OTHO
U3 BEILECTB JIaHO B U30BITKE (MMEET IPUMECH)

Pacuetst MaccoBodi wunu 00BEMHON JOJIM BBIXOJA NPOAYKTA pEaKIUU OT
TEOPETUYECKU BO3MOKHOIO

Pacdersr Macchl (0ObeMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIIA OTHO
M3 BEIIECTB JaHO B BHUAE pacTBopa C OINPEIACICHHOM MacCOBOM JOJeH
PacTBOPEHHOIO BELIECTBA

Pacuetsl ¢ wucnmonb3oBaHMEM ~TOHATUH  "MaccoBas gons", "MoispHas
KOHIIeHTpanus'", "pacTBOPUMOCTD"

Haxoxnenue MonekyasipHOH (OpMyNibl OpraHMYECKOr0 BELIECTBAa 10 €ro
IJIOTHOCTU M MAacCOBBIM JIOJIAM JIEMEHTOB, BXOASIIMX B €r0 COCTaB, MIU IO
MPOAYKTaM CrOpaHus
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4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buj yueOHoii padoThl

0O0BeM B yacax

O0beM yueOHOTO MpeaMeTa 34
B TOM YHCIIE:
OcHOBHOE CcOJIep>KaHHE: 34
- Vpox 30
— TlpakTuueckue 3aHATHS 2
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep kaHue
TPUKJIAJTHBIX MOJYJIEH):
- VYpok 2

- HpaKTI/ILIeCKI/Ie 3aHATHUA

CamocTosTenbHas padboTa (Bcero)

IIpomesxkyTounas arrectauus B popme 1uddepeHunaIbHOIO
3a4era
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5. TEMATHYECKOE ILTAHUPOBAHUE YUEBHOI'O ITPEIMETA XUMMS (BA3OBbIA YPOBEHbD)

Ne
n/n

HaumenoBanmue
pa3xesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqeﬁﬂoro MarepuaJjia u (l)Ole)I OpraHu3anuu AeATC/JIbHOCTH

ob0yuamommuxcs

OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUH

11

IIpenmer
OpraHUYeCcKOu
xumuu. Teopus
CTPOEHUs
OpraHuYECcKHUX
coenuHeHnii A.M.
Byrneposa

2

Ypox
1. | IlpenMer oOpraHMYecKod XWUMHH: €€ BO3HHKHOBCHHE, pa3BUTHE W | PacKkpplBaTh CMBICI W3y4aeMBIX TOHATHHA  (BBIABIATH HX
3HaYCHUE B OJTYYCHUH HOBBIX BEIIECTB U MaTEpUaNIOB. TeopHs CTpOSHHS | XapaKTepHbIE NPWU3HAKH), YCTAaHABIMBATH WX B3aHMMOCBSI3b.

opraHnvecknux coenuHeHuii A.M. ByTiepoBa, ee OCHOBHBIEC MOJIOKCHHS.
CrpykTypHBIE (GOPMYIIBI OPraHMYECKHUX BemecTB. ['oMoorus, n3oMepus.
XuMuyeckass CBS3b B OPraHnv4CeCKuX COCAUHCHHUAX - OAUHAPHBIC U
KpaTHBIE CBA3H.

IMpeacraBnenne 0o  kiaccudukauu  OPraHMYECKUX  BEIIECTB.
HomeHknaTtypa OpraHW4ecKMX COEIMHEHHM (cHCTeMaThueckas) U
TpUBHAJbHbIE HAa3BaHUA BAKHEHIIMX  TpeJICTaBUTENEH  KIAcCOB

OpraHNYECKUX BEIIECTB.
DKCIeprMeHTaIbHbIE METOABI M3YYCHHUS BEIIECTB M UX INPEBpPAICHHMI:
O3HaKOMJICHHE ¢ 00pa3aMH OPraHUYeCKUX BEIIECTB M MaTepHalaMHy Ha
UX OCHOBE, MOJCIUPOBAHUE MOJICKY] OPraHHMYECKHX BEIIECTB,
HaOJIIOICHUE U ONIMCAHUE IEMOHCTPALOHHBIX OIIBITOB IO NPEBPAILCHUIO
OpPraHMYeCKUX BELIECTB NPH HArpeBaHUM (IUIABJICHUE, OOyIIIMBaHHE M
TOpEHHeE).

[IpuMeHSTH M0JIOKEHNUS TEOPUU CTPOCHHUSI OPIraHUUYECKUX BELECTB
A. M. Bytneposa i1t OObSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIICCTB
OT UX cOCcTaBa U cTpoeHus. Mcronp30BaTh XUMHUYECKYIO0 CUMBOJIHKY
JUIS COCTaBJICHUS MOJICKYJSPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIIEHHOMH) hopMyJI OpraHuuecKuX BerecTB. OnpenessiTh BUIbI
XMMUYECKOll CBsA3M (OXMHApHBIC, KpaTHbIE) B OPraHHMYECKUX
coelMHEHUsX. PackpbIBaTh poiib OPraHU4eCKO XUMUU B TIPUPO/IE,
XapaKTepU30BaTh €€ 3HAUCHUE B )KU3HU YEJIOBEKA, HIUTIOCTPUPOBATH
CBS3b C IPYTUMU HayKaMHU.

HabnromaTe 1 omuCHIBaTh JEMOHCTPAIMOHHBIC OIBITHL; IPOBOIUTH
1 OMUCHIBATh J1a0OPATOPHBIC OIBITHL U IIPAKTHYECKUE PabOTHI

Paznen 2. Yraesonopoabt

2.1 | IlpenensHble 2 Ypox
YTJICBOIOPOIBT — 2. | AJNKaHBI: COCTaB U CTPOEHHE, IOMOJIOTMYECKMH psii. MeTaH U 3TaH - | PacKpelBaTh  CMBICH  M3Y4aeMbIX TOHATHH  (BBIABJIATH  HX
AJIKaHBI NpOCTEHIINE TIPENCTABUTENM AIKaHOB: (PM3MYECKUE M XMMHYECKHE | XapakTepHble MpPU3HAKM), YCTaHABJIMBATh HX  B3aUMOCBS3b,
CBOMCTBA (PEaKIMy 3aMEIleHUss U TOPEHHs), HAXOXJIEHHE B MPHUPOJE, | MCMOJB30BATh COOTBETCTBYIOIIME TIOHATHS TIPH OMIMCAHUHM COCTaBa,
TOJTyYEHHE U TIPUMEHEHHE. CTpOEHHs W  TIPEBpAlleHWH  OpPraHWYeCKUX  COEIMHEHHI.
Aunkajuenst: 6ytaauen-1,3 n MmeTwnOyranuen-1,3: ctpoenue, BakHelimme | MCrnoib30BaTh  XHMHYECKYK0 CHMBOJMKY JUIS  COCTABJIEHHMS
XMMHUYECKUE  CBOWCTBAa (peakuus monuMepusanuu). [lojydeHHe | MOJIEKYJAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKDAUIEHHOM)
CHUHTETUYECKOTO KayuyKa v PE3UHBI. (opMyJT OpraHudECcKHX BEMECTB. Y CTAHABIMBATE IIPHHA/JIEKHOCTD
AJIKMHBI: COCTaB M OCOOGEHHOCTH CTPOEHHS, TOMOJIOTHYECKHIl Psl. | BEIIECTB K ONpEIENEHHOMY KJIacCy yIJIEBOIOPOJIOB MO COCTAaBY M
AueTuneH - NpOCTEHIINil TIPeaCTaBUTENb AKUHOB: COCTAB, CTPOEHHE, | CTPOEHMIO, HA3BIBATh HX IO CHCTEMATHYECKOH HOMEHKIATYPE;
(usMueckue M XUMMYECKHE CBOHCTBA (peaKiMM THAPMPOBAHHUSA, | TIPHBOIUTH TPUBMANbLHBIC HA3BAHUS OTAEIBHBIX MpeACcTaBUTENeH
raJoreHUPOBAHUS, THIPATAIIMH, TOPEHHS), MOJTyUeHHE U MPUMEHEHHE. YTJIEBOJIOPOJIOB.
2.2 2 Ypox
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Henpenensubie
YTICBOIOPOMBIL:
aJIKCHBI, aJIKaJUCHBI,
AJIKMHBI

3. | AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psia. DTUIICH M IPOIMICH
- TIPOCTEHINNE TPEICTABUTEIN ANKECHOB: (PU3WYECKHE M XUMHYECKHUE
CBOHCTBa (peakIWW THAPUPOBAHWSA, TaJOTCHUPOBAHMA, THAPATALIH,
OKHCIJICHUS U MTOJIMMEPU3AIIAH ), TIOJyICHNUE U IIPIMEHEHHE.

OmpenensTh  BUABI  XUMHYECKOW  CBSI3M B MOJIEKYJax
YTICBOIOPOAOB; XapaKTepPH30BAaTh 3aBUCHMOCTh PEAKIIMOHHOM
CHOCOOHOCTH YTIIEBOIOPOAOB OT KPAaTHOCTH KOBAJICHTHOW CBS3H.
XapakTepu30BaTh COCTaB, CTPOCHHE, IPUMEHEHHUE, (PU3HMUECKUE U
XUMHYECKHE€ CBOMCTBA, BaKHEHIINE CIOCOOBI  IONyYeHHS
TUOUYHBIX TPENCTaBUTENICH Pa3NUYHBIX KJIACCOB YTIIEBOIOPOIOB
(MeTaHa, 3TaHa, JTWIICHA, alleTWICHa, OyraameHa -1,3, OcH30I7a,
TONTyoJ1a). BEISBIIATE TCHETUYECKYIO CBSI3b MEXKIY YIJICBOJAOPOIaMU
U TOATBEPXKAATh ¢ HAIMYKWE YPABHEHUSMH COOTBETCTBYFOIIUX
XMUMUYECKHUX PEAKIHA C HCIOIB30BAHUEM CTPYKTYPHBIX (hOpMYII.

2.3 | ApomaTtndeckue 2 Ypox
YTTIEBOMOPO/IBI 4. | Apensl Benson: coctas, cTpoeHue, GpU3MIECKHE U XMMHYECKHE CBOHCTBA | XapakTepu30BaTh UCTOYHUKU YIJIEBOJOPOIHOTO ChIpbi (He]Th,
(peakuuyu ranoreHMpoBaHUs U HUTPOBAHHS), IOMy4YEHHE U NPUMEHEHHE. | TIPUPOHBII ra3, yroib), cocoObl HX MepepaboTKH U MPAKTHYECKOE
TOKCHYHOCTL apeHOB. ['eHeTHdecKas CBS3b MEXJIy YIJIEBOJAOPOAAMH, | HPUMEHEHHE MOJTydaeMbIX MPOAYKTOB. MConb30BaTh €CTECTBEHHO-
NPHHAIEKAIMMH K Pa3iHdHbIM KIaccaM. HaydHblE METOJbl MO3HAHMS — MpPOBEJICHHE, HAOMIOJEHHE |
[IpupoHble MCTOYHHKH YTJIEBOI0POJIOB. ONHMCaHMe XMMUYECKOTO 3KCIEPMMEHTa (1a00paTOPHBIE OMBITH H
npakTuieckue padbotsl). CiieoBaTh MpaBuiaM 0e30MacHON paboThI
B J1a6OpaTOpUM TPU HCIOJIB30BAHWM XHUMHYECKOH TMOCY/Bl M
060py0BaHKs, a TaKke MPaBUIaM OOpAICHHS ¢ BENIECTBAMH B
COOTBETCTBHM C WHCTPYKIMAMH BBIMONHEHHS J1aGOpaTOPHBIX
ONBITOB M TMPAKTMYECKUX pabOT MO MOJYYEHHIO H H3YYCHHIO
OpraHUYECKUX BENIECTB.
2.4 | IIpuponHsie 2 Ypok

HUCTOYHUKHU
YIJICBOAOPOAOB U UX
nepepaboTka

5. | IlpupomHeiii Ta3 ® momyTHbIe He(pTsAHBle Ta3el. Hedts u ee
npoucxoxaenue. CrocoObl mepepaboTku HeQTH: TEperoHKa, KPeKHHT
(TepMmuyeckuii, KaTanuTHYeCKuil), muponu3. [IpomaykTel mepepaboTku
He(pTH, X TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY. KaMeHHBIH yroih
1 TIPOJYKTHI €r0 TIepepaboTKH.

DKCIEpUMEHTAJIbHBIE METO/Abl U3YYEHHUs BELIECTB M MX MpPEBPALICHUIA:
03HaKOMJIEHHE ¢ 00pa3IamMu IIacTMacc, KayqyKoB U PE3UHBI, KOJJIEKITUU
"Hedts" u "VYromp", MOACIMPOBAHHWE MOJICKYJ YIJIEBOJOPOIOB U
raJIOTeHOIPOU3BOHBIX, MPOBEACHNE MTPAKTUIECKON PabOTHI: MOTy4eHHE
STUJICHA U U3yUEHHUE eT0 CBOWCTB.

PacuaeTHrle 3amaun.

BrrunciieHuss o ypaBHEHHIO XHUMHYECKOH peakuuu (Macchl, 00beMa,
KOJIMYECTBA UCXOAHOI0 BELIECTBA WM MPOAYKTA PEaK[UH 0 U3BECTHBIM
Macce, 00BEMy, KOJIHYSCTBY OIHOTO W3 HCXOIHBIX BEIIECTB MU
MPOAYKTOB PEAKIIUN).

[MpencTaBnsaTe pe3ynbTaThl dSKCHEpUMEHTAa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIOHIMX PEAKIMH M AeIaTh BBIBOABI HA HX
ocHoBe. [IpOBOIUTH BEIUUCIIEHUS ATl ONPEACICHHS MOJIEKYISIPHON
(OpMyIIBI OPTaHWYECKOT0 BEIIECTBA, 10 YPABHEHHUIO XMMHUYECKOM
peakiuu. CaMOCTOSATENBHO IIAHMPOBAaTh U OCYILECTBISATH CBOIO
MO3HABATENIBHYIO AEATENBHOCTD; IPUHUMATh AKTUBHOE Y4acTHE B
IPYNIIOBOM YueOHOM JIesITeNbHOCTH

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust

3.1 ‘ Crnuptel. ©enon

2

‘ Ypok
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ITpenenbHble OXHOATOMHBIE CHHUPTHL. METAaHOI W 3TAHON: CTPOEHHE,
¢u3nIecKne 1 XUMUYECKUE CBOMCTBA (PEaKIMU C aKTHBHBIMH METAJIAMH,
raJoreHOBOJOPOIaMH, TOpPEHHE), NpUMEHEeHHe. BomoponHble cBs3M
MEXAY MOJEKYlIaMH CHHPTOB. JlelicTBue MeTaHOJIa W 3TaHONIA HA
OpraHU3M YEIOBEKA.

MHOroaTOMHbBIE CHHPTHL. OTHICHIIHKONb W TJMIEPUH: CTPOCHHE,
(u3nYecKkue 1 XMMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO LIETOYHBIMU

MCTaJUlaMH, Ka4Y€CTBCHHAsA pCaKUusd Ha MHOroaTOMHBIC CHI/IpTLI).
HeﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rimnuepuHa  H
OTHUJICHI'JIMKOJIA.

deHON: CTPOCHUE MOJICKYJIbI, (U3MYECKHE W XUMHYECKHE CBOMCTBA.
ToxcuunocTs henomna. [lpumenenne Genomna.

PackpeiBaTh  CMBICH  HW3y4aeMbIX HOHATUH  (BBIABIATH  HX
XapaKkTepHbIC MPU3HAKM), YCTAHABIMBATH WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSTHS NP ONMCAHUM COCTaBa,
CTpOEHHMST W  TpPEBpAlleHUH  OPraHMYeCKUX  COCJAMHEHUH.
Hcnonp30BaTh  XUMHYECKYI0 CHMBOJHKY JUII  COCTaBIICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEpPHYTOH, COKpaIIEHHOMN)
(opMy OpraHUYecKUX BELIECTB. Y CTAHABINBATh IIPHHA/IIEKHOCTh
BEIECTB K OMNpEICICHHOMY KJIAacCy IO COCTaBy W CTPOCHHIO,
Ha3bIBaTh MX IO CHCTEMAaTHYECKOW HOMEHKIATYpe; HPUBOIHUTH
TpUBHUAJIbHEIE Ha3BaHUS OTAENBHBIX MIpeACTaBHUTENEH
KHCJIOPOACOIEPIKAIINX COETMHEHHH.

3.2 | Anpaerunsl. 2/2 Ypox
Kapborossie 7. | Anpperunpl. dopmanbaeru, aleTaublIeTHA: CTpoeHHe, (usuueckue M | XapaKTepH3oBaTh COCTaB, CTPOSHHE, IPUMEHEHHE, (BU3HYecKue U
KHCIOTH. CI0KHEIE XMMHUYECKHE CBOWCTBA (pPEaKUUM OKUCJICHHS W BOCCTAHOBJICHWS, | XUMHYECKHE CBOWCTBA, Ba)KHEHIIME CIIOCOOBI  IOIYYEHUS
SupEI Ka4eCTBEHHbIEC PEAKINHN), TIOJTyYCHNE U IPUMCHEHHE. TUIIMIHBIX MpeCTaBUTENCH Pas3INIHBIX KJIaccoB
ORHOOCHOBHBIE IIpEACNbHBIC KapOOHOBBIE KHCIOTH. MypaBbHHAS W | KHCIOPOJICOAEPXKAIIMX  COCOMHEHWH  (METaHOoNa,  3TaHoia,
YKCYCHasi KHCIIOTBI: CTPOEHHE, (M3WYECKHE M XMMHUYECKHE CBOWCTBA | IMIEpHHA, (eHosa, (opManbAeruia, aneTalblerHIa, YKCyCHOH
(cBoiicTBa, OOmME A Kiacca KHCIOT, peaknus 3TepU(HKALNM), | KHCIOTHI, TIIOKO3BI, CaXapo3bl, KpaxMaia, [eJUTIONI03b); BBISBIATH
noxydeHne u npuMeHeHne. CTeapHHOBas W OJEMHOBAas KHCJIOTHI KaK | TEHETHUYECKYIO CBA3b MEXIy HUMH M IIOATBEPKAATh € HaIudue
MIPEACTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX | YPAaBHCHUSIMH  COOTBETCTBYIOUIMX  XMMHYECKHX peakuud ¢
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIeHCTBHE. UCIIONIb30BAaHUEM CTPYKTYPHBIX (Gopmyn. OmuUChIBaTh COCTaB,
XMMHUYECKOE CTPOCHHE U NPUMEHEHHUE KHPOB, XapaKTepH30BaTh UX
3HAUEHHME Uil IKM3HEAESATEJIBHOCTH OpraHu3MoB. Oco3HaBaTh
ONACHOCTh BO3/ICHCTBUSI Ha JKMBBIE OPraHW3MBbl OMPE/IEICHHBIX
OpPTraHWYEeCKHMX BEIIECTB, TMOSICHATh Ha IpHUMepax CIOCOOBI
YMEHBIICHUS! W TPEJOTBPALICHUS] UX BPEJHOTO BO3JCHCTBHSA Ha
OpraHu3M 4YesioBeka. Vcrosb30BaTh €CTECTBEHHO-HAYYHbBIE METO/IBI
MO3HAHMS — TPOBE/ICHNE, HAOIIOAEHHE U ONHCAHNE XMMUYECKOTO
SKCIEpUMEHTA (JJa0OpPaTOPHBIC OIBITH U MIPAKTHUECKUE PabOTEI).
IIpaxkTnueckue 3aHATUSA
8. | Cnoxuble 3(UpHl KaK IMPOM3BOAHBIE KapOOHOBBIX KHCIOT. ['Hapornu3
cnokHbIX 3¢upoB. Kupel. I'mapomn3 xupoB. I[IpUMEHSATH OKUPBI
Bronornueckas poss KUpPOB.
3.3 | VrueBojpt 2 Ypox
9. | YrneBomsl: coctaB, kiaccuukanus yrieBogoB (MoHo-, au- u | CinenoBaTh npaBwiiam 0e30macHON paboThl B JlaOopaTopuu HpU

noyiicaxapuzpl). [Toko3a - mpocTedmuit MoHOcaxapuj: OCOOEHHOCTH
CTPOCHUS  MOJCKYJbI, (HU3MYECKHEe H  XHUMHYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcupom wmenu(ll), okmcieHWe aMMHAYHBIM

HCIOJIF30BAHUN XUMHYECKOU nocyabl U 060py}10BaHI/IH, a TaKXe
IpaBujiamM 06pameH1/m C BfoieCTBaMM B COOTBETCTBHUHU C
HWHCTPYKOHUAMU BBIIIOJTHCHU A na6opaTopH1)1x OIIBITOB n
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pactBopoM okcuna cepedpa(l), BoccTaHoBIeHHE, OPOKECHHE TITFOKO3BI),
HaXOXXJCHWE B TMPHPOJE, NPUMEHEHHE, OWOJOTHYEeCKas PpOIb.
®orocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bI.

Kpaxman u nemmrono3a Kak npupoaHbe noauMepsl. CTpoeHne Kpaxmana
n mewnono3sl. du3ndyeckne W XMMHAYECKHE CBOWMCTBA Kpaxmala
(Tmaponms, KadecTBEHHAs PEAKIHS C HOJIOM).

DKCIEePUMEHTAIBHBIC METOJbI U3yUCHHS BEIIECTB M HMX MPCBPAIICHUI:
MPOBEICHUE, HAOIONICHHE M ONUCAHHE JIEMOHCTPAIMOHHBIX OITBITOB:
TOPCHUC CIUPTOB, KAYECTBCHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB
(oxucnenue stanona okcumoMm Meau(ll)), MHOrOATOMHBIX CIHPTOB
(B3ammopevicteue riuiepuHa ¢ ruapokcunoM wmenu(Il)), ampaerumon
(okuCIIeHHe aMMHAaYHBIM pacTBOpoM okcuna cepedpa(l) u rugpoxcumom
vemu(Il), B3amMopelicTBme KpaxmMaia C  HOIOM), IPOBEACHUE
MIPaKTUIECKOI pabOTHI: CBOICTBA pacTBOpa YKCYCHOU KHUCIIOTHIL.
Pacuernrle 3aaun.

BrraucineHus mo ypaBHEHHIO XMUMHYECKOH peakmuu (Macchl, 00beMa,
KOJIMYECTBA MICXOJHOTO BEIISCTBA WIH MPOAYKTA PEAKIHH MO W3BECTHBHIM
Macce, 00bEeMy, KOJHYCCTBY OJHOTO W3 HCXOIHBIX BEIICCTB MU
MIPOAYKTOB PEAKIIUN).

MPaKTHYECKUX padoT MO MONYyYCHHIO M M3YYEHHIO OPTraHMYECKHX
BemecTB. lIpencraBmaTh pe3yibTaTbl SKCHEpHUMEHTa B (opme
3allUCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMH U JeNaTh BBIBOJBI
Ha uX ocHoBe. [IpoBOAUTH BBIYMCIEHUS [JIs ONpEAeTeHUs
MOJIEKYJISIPHOHN (hOPMYJIBI OPraHWIECKOTO BEIIECTBA, 10 YPABHEHUIO
xuMudeckoil  peaknuu.  CaMOCTOATENBHO — IUTAHUPOBaTh U
OCYILECTBJISITh CBOIO NO3HABATEIbHYIO JIEATEIbHOCTH; IPUHUMATh
aKTUBHOE YYacTHE B TPYIIIOBOH yueOHOH AesITeIbHOCTH

Pasnen 4. A3oTcoaep:kamye opranHudeckue coeMHeHUus

4.1 | AMHUHEL
AMHWHOKHUCIIOTEL.
benku

2

Ypox

10. | AMUHOKHCIOTBI Kak aMQOTepHble OpraHW4YecKHe COCAUHEHMs. | PackpbiBaTh CMBICH  H3y4aeMbIX TOHATHH  (BBUIBIATH WX
®uspdgeckue M XMMHYECKHE CBOHCTBA AMMHOKHCIOT (HAa IIPUMEPE | XapakTepHblE NPH3HAKH), YCTAHABIMBATE MX B3aMMOCBA3b,
rimiyHa). bronornyeckoe 3HaueHHe aMHHOKHCIOT. Tlenrupr. HCIMOJIE30BATh COOTBETCTBYIOIINE ITOHATHS IIPHA ONMMCAaHUK COCTaBa,
benku xak npupoaHble BEICOKOMOJIEKYIIApHbIE coenuHenus. [lepBuunas, CTPOEHHMSI W  NpPEeBPAlCHHH  OPraHMYECKHX  COEIMHEHHIA.
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA | [{crmon30BATh XUMMYECKYK0 CHMBOIMKY Ui COCTABICHHUS

OEJIKOB: THIIPOJIN3, ACHATYpallKsl, KAUECTBEHHbIE PEAKI[UH Ha OEJIKH.
OKcIepUMEHTaJIbHbIE METOABI M3YUEHHs BEIIEeCTB M MX INPEeBpAIleHUIl:
HaOJIOIeHHe M OIHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATYpaIUsd
0€JIKOB MPH HarpEBaHUH, [IBETHBIE PEAKI[H OEIKOB.

MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
¢dopmyn opranuyeckux BemecTB. Omnpenenars MPHUHAAICKHOCTh
BEIIECTB K OINpEIEJICHHOMY KJIAacCy IO COCTaBy W CTPOEHHIO,
Has3bIBaTh MX IO CHCTEMAaTHYeCKOW HOMEHKJATYpe; HPUBOIHUTH
TpUBHAJIbHbIE Ha3BaHUA HpeCTaBUTEICH.
XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHUE, (PU3NUECKUe U
XMMHYECKHE CBOWCTBA, BAaXKHEHIIME CIIOCOOBI  IOJIyYEHUS
TUOUYHBIX ~ TIPEJICTABUTENEH  a30TCOMACPXKAIIUX  COCAMHEHHH
(MeTnmamuHa, ruuHA, 6enKoB). ONMUCHIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOICTBa OCNIKOB; IMOSCHATH Ha INpHMepax 3HaueHHE
6enKoB Il OpraHW3Ma dYejoBeKa. VICIosb30BaTh €CTECTBEHHO-
Hay4YHbIE METOAbl MO3HAaHUSI —

OTACJIBHBIX

HaOIIOHAaTh W OIMCHIBATH
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JIEMOHCTPAMOHHBIHN 3KcepUMEHT. CaMOCTOSTENBHO [UIAHUPOBATh
1 OCYIIECTBIIATH CBOIO TO3HABATEIBbHYIO IESTEINBHOCTD; IPHHUMATH
AaKTUBHOE YJ4acTHE B IPYNIOBOH y4eOHOH! NesSTeIbHOCTH

Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1

[Inactmaccel.
Kayuyku. Bonokna

2

Ypok

11. | OcHOBHBIE TMOHATHSA XHMHH BBICOKOMOJICKYJISIDHBIX COEAMHEHHWIl: | Brnaners u3y4aeMbIMM XUMHYECKUMH TOHSTHSIMH: PacKpbIBaTh
MOHOMEp, IOJIHMMEp, CTPYKTYpHOE 3BEHO, CTEICHb ITOJIMMEPH3AINH, | CMBICT H3YYaeMbIX MOHATUH W NPUMEHSTH 3TH TOHATHS IIPH
cpenHsst  MoyekynspHas Macca. OCHOBHblE  METOABI  CHHTE3a | OMMCAHMUM  COCTaBa U CTPOGHUS  BBICOKOMOJIEKYJISPHBIX
BBICOKOMOJIEKYISIPHBIX CcoeHEeHui - MOJIUMEpHU3aLus U | OpraHM4YecKuX BEUIECTB, JJsI OOBSCHEHHsS OTACIBHBIX (aKTOB U
MOJMKOHICHCAIINS. saBIeHUH. Mcrionp30BaTh XMMUYECKYIO CHMBOJIUKY JJISI COCTABIICHHS

OKCIEepUMEHTANBHBIC METObI U3YYCHHs BEIECTB M WX IPEBpAICHUIL:
O3HAaKOMJICHHUE C 06pa311aM1/1 MPUPOAHBIX W HUCKYCCTBCHHBLIX BOJIOKOH,
MIACTMACC, KAyIYKOB.

CTPYKTYpPHBIX  ()OPMYJ BEUNIECTB W  YpaBHEHHH peakIui
MOJIMMEpH3allud U IMOJHKOHIeHcaru. ONHChIBaTh COCTaB,
CTpOCHHUE, OCHOBHEBIE CBOMcTBA Kay4yKOB, Haunbonee

paCHpOCTpaHéHHBIX BHUAOB IIJIaCTMACC, BOJIOKOH; IPHUMCHCHHUC B
pa3JIMYHbIX  OTpaciidXx. Hcnonp3oBaTh €CTCCTBCHHO-HAYYHBIC
MCETOAbI IMMTO3HAHUA — Ha6H}O[[aTL " OIIMChIBATH I[eMOHCTpaHI/IOHHHﬁ
SKCIICPUMCHT

Paznen 6. TeopeTnueckue 0CHOBBI XUMHU

6.1 | Ctpoenue atromMoB. |2 Ypox
Ileproamaccxuii 12. | Xumudeckuit 3neMeHT. AToM. Snpo aToma, n30TONBI. ONEKTpOHHAs | PackphlBaTh CMBICT  WM3y4aeMBIX TOHSATHHA  (BBIABISTH HUX
3aKOH U
TeprHomeckas 0007109Ka. DHEPreTHUECKHE YPOBHH, OLYPOBHH. ATOMHEIE OPOUTANH, S- | XapaKTepHble NpPU3HAKHM), YCTAHABIUBATH MX  B3aHMOCBA3b.
CHCP; eMZ; , P-, d- onemenThl. OCOOEHHOCTH pacCHpeJeNeHus JJIEKTPOHOB MO PackpeiBaTh cMbic nepuoanueckoro 3akona . Y. MenaeneeBa u
UMUYECKIX OpOHMTamsiM B aTOMax OIEMEHTOB IEPBBIX YETBIPEX IMEPHUOMIOB. JIEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIONLYI0, OOBICHUTESIbHYIO H
S eMEHTOR ?[J'ICKTpOHHaSI KE)H(bHrypaum aEOMOB. MIPOTHOCTHYECKYI0 (YHKIMH. XapaKTepu3oBaTh SJIEKTPOHHOE
JLIL Mereneena epuosrieckuil  sakoH W Ilepuoaudeckas CHCTEMA XMMMMECKMX | oynoouye  aToMOB XHMHUECKHX OEMeHTOB 1—4 meprosos,
o anementoB JI.MI. MenneneeBa. CBs3p IEPHOANYECKOTO 3aKOHA U
. UCTIONB3Ysl  TOHATHA  S-, P-, d-3JeKkTpoHHBIE  OpOHTAaiH,
Iepronuueckoil cuctemMbl xuMuuecknux 3nemeHnTos J[.J. Menneneesa c
. . sHepreTuueckue ypoBHH. OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS
COBPEMEHHOW TEOpHei CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS " .
CBOMCTB XMMHYECKHX OJJIEMEHTOB M 00pasyeMbX HMH TpocThix u | CBOMCTB XMMUICCKHX 3H?M6HTOBHHX COCAMHCHUM IO TIEpHOAaM H
CII0’KHBIX BEIIECTB 110 IPYIIAM H epHojaM. 3HaueHue neproudeckoro | TPYIam [epnommieckoii cnctemer JI. M. Menneneesa
3aKOHA B Pa3BUTHU HAYKH.
6.2 | Crpoenue 2 Ypoxk
iZHICCTBg- 13. | Ctpoenne BemectBa. XuMHUUYeCKas CBsI3b. BHbl XMMHYECKOil CBsi3u | PackpbiBaTh CMBICH  HW3y4aeMbIX MNOHSITHH  (BBIOENSTH  UX
HOTOObpasue (koBaJIeHTHasl HETIONSIpHAs W TOJSIpHAs, WOHHAS, METaJUIMYecKasi). | XapaKTepHbIe MPU3HAKN) U MPUMEHATH 3TH MOHATHS IIPH OIMCAHUH
BEIIIECTB

MexaHu3MBl 00pa30BaHNs KOBAJICHTHOW XUMHYECKOH CBSI3U (0OMEHHBII
U JIOHOPHO-aKIENTOpHBIN). BomopomHass  cBs3b.  BaleHTHOCTS.

cocTaBa M CTPOCHHS BEIIECTB, TSI OOBSICHEHHS OTICIBHBIX (aKTOB
n sBiaeHnil. OnpenenaTs BUIAB XUMHUYECKOH CBS3U (KOBAJICHTHOM,
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OnextpooTpunarenbHocTs. CTeneHp okucineHus. HMoHBI: KaTHOHBI U
AHHOHBIL.

BemectBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKoH
MIOCTOSTHCTBA COCTaBa BEIECTBA. THWIIBI KPHCTAJUIMYECKUX PEIICTOK.
3aBHCHMOCTh CBOWCTBA BEWIECTB OT THINA KPUCTANTHIECKON PEIICTKH.
INonsTre o nucTepcHBIX cucTeMax. ICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBasi 107151 BEeILlleCTBa B pacTBOPE.
Krnaccudukanms  HEOpraHWYecKUX  COEAMHEHUIL.
HEOpPTaHMUYECKUX BelecTB. ['eHeTHueckas CBA3b
BEIIECTB, MPUHAJICKAILINX K PA3TUYHBIM KJIACCAM.

Homenknarypa
HEOPraHUYECKHUX

MOHHOH, METAJUTMYECKOH, BOIOPOAHOW) B COCOUHEHMSIX; THII
KPUCTAJUTMYECKOW PemeETKn KOHKpeTHOTro BemectBa. Ompenenits
BAJIEHTHOCTh U CTENEHb OKHCIIEHHS XHMHUYECKHX DJIEMEHTOB B
COCIMHEHUSIX PA3NIUIHOTO COcTaBa. [IpOBOAWTH BBIYHCICHUS C
HCTIONBE30BaHUEM MTOHATHS «MaccoBasi IOJIS BEIIECTBA B PACTBOPEY.
Bnamerr wn3ydaeMBIMH XHMHWYECKHUMH TOHATHAMH. OOBACHATH
3aBUCHUMOCTb CKOPOCTH XHMHYECKON peaklUuu OT Pa3IndHbIX
dakTopoB. OmnpenensiTh XapakTep CMCHICHHS XHUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3ACHCTBUS (IIPHUHITHUIT
Jle Illatenbe). CocTaBIATh YpaBHEHUS PEAKIUil pa3IHMYHBIX THIIOB,
MOJIHBIC U COKpAIIEHHBIC YPABHCHHS PEaKIMii MOHHOTO OOMeEHa,
YYUTBIBas YCIOBUS, IPH KOTOPBIX 3TH PEaKINH UAYT IO KOHIIA.

6.3

XHAMHUYECKHUE
peaxmn

Ypok

14. | Xumnueckas peaknusi. Knaccudukanuss XuUMHYeCKMX peakuuid B | VCmonp30BaTh  €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUS —
HEOPraHUYEeCKOH M OpPraHM4YecKOW XMMHH. 3aKOH COXpaHEHHs MacChl | MPOBEJEHHE,  HAONIOJEHHE W ONUCaHHE  XMMHUYECKOTO
BEIIECTB, 3aKOH COXPAHEHUs U MPEBpAICHUs YHEPTUU NPH XMMUYECKHUX | SKCIIEpUMEHTa (IIeMOHCTpAIlMOHHBIE U JIaOOPaTOpHBIC OIBITHI,
peaKIusX. IpakTH4eckue paboThl): IO ONPEAETICHUI0 Cpelbl BOIHBIX
CKOpOCTh peaknud, €€ 3aBHCHMOCTh OT pa3lUYHBIX (DAaKTOpPOB. | pacTBOPOB BEHIECTB, pPEAKIMH HOHHOTO OOMEHa, BIMSHHIO
OOpaTtuMble peakuu. XUMHUYIEeCKoe paBHOBecHe. PakTOphI, BIMAIOIINE | Pa3MYHBIX (PAKTOPOB Ha CKOPOCTh peakuuil. CienoBaTh npaBuiIaM
Ha COCTOSTHHE XuMudeckoro paBHoBecus. [Ipunanumn Jle [larense. MOJNB30BAaHUS ~ XHMHYECKOM  mocymod W 1a00paTOpHBIM
Onextponutudeckas nuccouuanus. CuiabHbIE W cllaOble AJICKTPONUTHI. | oOopymoBaHueM. IIpencTaBmaTh  pe3ynbTaThl  XHMHUYECKOTO

Cpena BOIHBIX pacTBOPOB BELIECTB: KHCIHAs, HEWTpalbHas, IIEIOYHAS.
Peaxumm nonHoro oomeHa.

OKHCIHUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKITHH.

OKcIepUMEeHTaIbHbIE METOIBl M3yUYCHUs BEIIECTB M WX IPEBpallCHHUI:
nemoHctpanuss — Tabmur,  "llepuonndeckas  cucTeEMa  XUMHYECKHX
anementoB .M. Menneneera", uzyueHne Mojeneil KpHUCTAJUIMYECKUX
peIeToK, HabJIoIeHUE U OIIFICaHUE IEMOHCTPAI[MOHHBIX U Ta00paTOPHBIX
OMBITOB  (pa3joeHHe TEepOKCHIAa  BOAOPOAA B  INPHUCYTCTBUHU
KaTajn3aTopa, OIPEAEJICHUE Cpelbl PAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJILHOTO MHAMKATOPA, PEaKIMU MOHHOTO OOMEHa), IPOBE/ICHHE
pakTHIeckoil paboTel "BnusiHre paznuyHBIX (PaKTOpOB HA CKOPOCTH
XUMHUYECKON peakuuu".

PacuerHsble 3agaumn.

Pacuersl 1o ypaBHEHHSM XHMHYECKMX pPEaKIWH, B TOM YHCIE
TEPMOXHMHUUYECKHE pPACUeThl, pPacyeTbl C HWCIOJB30BAHUEM IIOHITHSA
"MaccoBas I0JId BelecTna'.

SKCTIEpUMEHTa B (popMe 3amicH ypaBHEHHH COOTBETCTBYIOIUX
peaxiyii U AenaTh BEIBOJBI HA UX OCHOBE. IIpOBOAUTE BBIUUCIICHHS
[I0 ypPaBHEHUSIM XUMUYECKUX pEakUMid, B TOM  4YHCIE
TEPMOXUMHUUYECKHUE PACUETEI

Pa3xex 7. Heopranuueckasi xummsi

7.1

HemeTaimisr

2

Ypox

15.

Hemeramnel. Ilonoxenne HemetaisioB B Ilepuoandeckoil cucreme

PaCKpLIBaTB CMBICJI N3y41aeMbIX MOHSATHH (BBIHGHHTI) ux
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xuMHudeckux ayeMeHToB J[.M. MennmeneeBa m OCOOEHHOCTH CTPOCHWHS
aToMoB. Du3nuecKkue CBONCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAIIOB
(Ha mpuMepe KUCIopoa, cepsl, hochopa u yriiepoaa).

XUMUYECKHE CBOWCTBA Ba)KHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpHI,
aszora, Qocdopa, yriepoga W KpeMHHS) M HX COCITUHEHUH (OKCHIOB,
KHUCIIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpuMeHeHHE BaXKHEHIITUX HEMETAIIOB U MX COCTMHCHH.

XapakTepHbIC IPU3HAKN) U TIPUMEHSTH 3TH IIOHATHS IIPU OMUCAHUN
COCTaBa M CTPOCHHS BEIECTB, AL OOBSICHEHNUS OTACIBHBIX (DaKTOB
n sBiaeHUH. OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHU
CBOMCTB HEMETAJUIOB U MX COEAUHEHUIl ¢ yué€TOM CTpOEHHs HUX
aTOMOB M TOJIOKEHHMA B IleprHoanyeckoil CHCTeME XHMHYECKUX
anemenToB JI. U. MenneneeBa. XapakTepu3oBaTh (OIHCHIBATH)
o0Iupe XMMHYECKHE CBOWCTBA HEMETAJUIOB, HMX Ba)KHEHIINX
COEIUHEHUH, MOATBEPXKIas 3TO ONMUCAHUE NPUMEPAMH ypaBHEHHI
COOTBETCTBYIOIIUX XUMHYECKHX peakuuil. XapakTephu3oBaTh
BIIMSHUEC HEMETAJNIOB M UX COCAUHCHHMM Ha KUBBIE OPraHU3MBL,
OINUCHIBATh NPUMEHEHUE B PA3IMYHBIX OOJACTAX IMPAKTUYECKOMN
JIeSITETbHOCTH IonTBepxnaT  CyLIECTBOBaHHE
TFECHETUYECKOM CBA3M MEXAY HEOPraHMYECKMMHM BEIIECTBAMU C
[IOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOLIMX XMMHMYECKUX PEAKLU.
PackpsiBaTh CYLIHOCTb
PEaKIii TTOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OallaHca ATHX
peakuuil. IIpoBoauTh peakuuu, NOATBEPKAAIOIIUE XAPAKTEPHbIE
CBOMCTBA H3Yy4YaeMBIX BEILECTB, PACIO3HABATh OIBITHBIM ITyTEM
aHHOHBI, NPUCYTCTBYIONINE B BOJHBIX pacTBopax. Mcmomp3oBaTh
€CTECTBCHHO-HAY4YHbIE  METOJbl IIO3HAaHUS —  IIPOBEACHHUE,
HaONIOZIGHWe M ONMCaHMe  XHMHYECKOTO  JKCIEepHUMEHTa
(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIE OIBITHI, MPAKTHYECKUE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOTO SKCIIEPUMEHTA B
(dbopmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX pPEaKUWd U JenaTh
BBIBOABI Ha uX ocHoBe. CnenoBaTh MNpaBHJIaM IOJIb30BaHHSA
XMUMHYECKOH Tocymnoil u  1abopaTopHBIM  00OpYZOBaHUEM.
IIpoBOAUTH BBIYMCIEHUS 10 YPAaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITeTBHO ~ TUIAaHMPOBAaTH M OCYHIECTBISITH  CBOIO
MO3HABATENIBHYIO AEATENBHOCTh; PUHUMATh aKTUBHOE Y4acTHE B
IPYNIIOBOM YueOHOM JIesITeNbHOCTH

YCJIOBCKaA.

OKHCJIUTEIBbHO-BOCCTAHOBUTCIIBHBIX

7.2

MeTanisl

Ypok

16.

Merannsl.  Ilomoxxenue wmeramnoB B Ilepuoaunueckoit  cucreme
xumudecknx dnemeHtoB JI.MI. MenneneeBa. OCOOCHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiutoB. O0Iue GU3NIECKUE CBOMCTBA
MeTayutoB. CIITaBBI METAJUIOB. DJEKTPOXUMHUYESCKUHA P HANpsOKSHUH
METaJJIOB.

XuMudeckue CBOMCTBa BAKHEHITNX METAILIOB (HATPUH, KaJIHiA, KaJTbITHIA,
MarHui, ajJlOMHHUH, OUHK, XpPOM, JKEJIe30, MEIb) U HX COCAWHCHHU.

PackpbiBaTh CMBICT  HW3y4aeMbIX TMOHATHH  (BBIIETATH  UX
XapaKkTepHbIe MMPU3HAKK) YU IPUMEHSTh OTH TIOHATHUS TP OMHUCAHUH
COCTaBa M CTPOCHUS BEIIECTB, AJIs1 OOBICHEHUS OTIIENbHBIX (PaKTOB
n sBreHHH. OOBICHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHHH
CBOMCTB 3JIEMEHTOB — METAJIOB M HMX COEJUHEHHH ¢ Yy4E€ToM
CTpPOEHHUSI MX aTOMOB M MoJjiokeHusi B Ilepuonnyeckoil cucreme
xumuueckux anementoB J. U. MenneneeBa. Xapaktepu3oBaTb
(omuchIBaTh) OOIIME XHMHUYECKHE CBOWCTBA METAJUIOB, UX
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O6mme crocoOb! MoydeHust MeTauioB. [I[puMeHeHre METAIIIIOB B OBITY H
TEXHHKE.

DKCIEePUMEHTAIBHBIC METOJIBI M3YYCHHUS BEUICCTB M WX IPEBPAILICHUI:
M3yYeHHE KOJUIeKIMH "MeTaibl W CIUIaBbl", 0Opa3loB HEMETAJUIOB,
pelleHne SKCIepUMEHTAIbHBIX 3a7ad, HaONIOJCHHEe U OIHCAaHHe
JCMOHCTPAIIMOHHBIX W  JIA0OPAaTOPHBIX  OMBITOB  (B3aUMOJICHCTBUE
THIPOKCHU/IA AIFOMUHHMS C PACTBOPAMH KHCJIOT M IEI0YCH, KAUYCCTBEHHBIC
peaxyu Ha KaTHOHBI METAJUIOB).

PacueTHrle 3amaun.

PacueTsl Macchl BeliecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce WIH OO0BEMY OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, pacueThl Macchl (00beMa, KOIMYECTBA BEIIECTBA) HMPOIYKTOB
peakiuu, eclii OJTHO U3 BEIIECTB UMEET MPUMECH.

B)KHEHIINX COCAMHEHUH, TOATBEPXKIasi 3TO OIHMCAHUE MPUMEPAMHU
YpaBHEHHH COOTBETCTBYIOIINX XUMHIECKUX PEaKINii; TPUMCHEHHE
METAJUIOB B PA3IHYHBIX OOJIACTAX, & TAK)KE MCIIOIb30BaHNE UX IS
CO3JJaHUSI COBPEMEHHBIX MaTepuaioB W TeXHOIOTHH. OIHMCHIBATH
CIOCOOBI 3aIIUTHl METAIIOB OT KOPPO3HH. PacKphIBaTh CyITHOCTH
OKHCJINTEIIBHO-  BOCCTAHOBUTEJIBHBIX  PEAKIUH  IMTOCPEACTBOM
COCTaBJICHUs DJIEKTPOHHOTo OanaHca 3THX peakuuid. [IpoBoauTh
peaxiyy, MOATBEPKIAIONIUE XapaKTepHbIE CBONCTBA H3Yy4aeMBbIX

BCHICCTB, pacrno3HaBaTb ONBITHBIM HyTéM HWOHBI MCTAJIIIOB,
MPpUCYTCTBYIOIIUE B BOJHBIX pacTBopax. Hcnonb3oBath
€CTCCTBCHHO-HAYYHBIC MCTObI IO3HaHUA — IMpoBEACHUE,
Ha6JI}OIlCHI/Ie n OIINCaHNC XUMHUYCCKOI'O OKCIIEPUMECHTA

(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIC OIBITHI, MPAKTHYECKUE
pabotsl). [IpencraBnsTh pe3yabpTaTbl XHMHIECKOTO SKCIIEPHMEHTA B
¢dopmMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEaKkIWH W JeNaTh
BBIBOABI Ha HX OcHOBe. CiemoBaTh MpaBHIaM MOJIb30BAHUS
XMUMHYECKOH TOoCymnodl ®  1mabopaTopHBIM  0OOpYZOBaHUEM.
IIpoBOaUTE BBIYMCIECHUS 10 YPaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMoCTOsITEeNIbHO ~ ITUIAHUPOBAaTh U OCYIIECTBISITH  CBOIO
[IO3HABATEJIBHYIO NEATEIbHOCTD; NIPUHUMATh aKTUBHOE Y4acTHE B
IPYNIIOBOM YueOHOM JIesITeNbHOCTH

Pa3zgen 9. Xumus 1 ;Ku3HbL

9.1

O6obmaroree
MOBTOPEHUE

2

17.

Pomp xuMum B oOecreueHHHM SKOJIOTHYECKOH, JHEpreTHYecKoil u
MUIIEBOH 0€301MacHOCTH, Pa3BUTHH MEOUIMHBEL [loHATHE O HayYHBIX
METO/1ax MMO3HAHUs BEUIECTB U XMMUUYECKHUX PEaKIIMM.

IMpencraBnennss 06 oOmMMX HAayYHBIX HPUHIHUIAX ITPOMBIIUICHHOTO
IIOJIyYEHHUS BaXKHEHIIINX BEILECTB.

UYenoBek B MUpPE BEIECTB U MAaTEpUAJIOB. BAKHEHIINE CTPOUTEIbHBIE
MaTepualbl, KOHCTPYKIIHOHHBIE MAaTEPUAIbI, KPACKH, CTEKIIO, KEPaMHKa,
MaTepuansl Uil OJEKTPOHUKH, HAHOMAaTEpHallbl, OpPraHUYECKHe U
MUHEpAITbHBIE YI00pEeHUsI.

XUMUS U 310pOBbE YEJIOBEKA: IIPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IIpenaparos, paBuiia 6e3011acHOT0 UCHOIB30BaHMUS IPENapaToB OBITOBON
XUMUHM B IOBCEAHEBHOM )XKU3HU.

Peanmzamusi MeXNpeAMETHBIX CBsA3eH TP M3Y4EHHH o0Omed u
HeopraHuuecko xumum B 11 Kiacce OCyIIeCTBISETCS 4Yepes
UCIIONIb30BAaHME KaK OONIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, Tak H
TIOHSITHH,
€CTECTBEHHO-HAYYHOI'O LUKJIA.

ABJIAIOMIUXCA CUCTEMHBIMU JJIA  OTHACJIBHBIX TPEAMETOB

PackprIBaTh pOIb XMMHUU B PEIICHHN YHEPTETHUCCKUX, CHIPHEBBIX U
9KOJIOTHYECKUX TPOoOIEeM UeIOBEYeCTBa, OIHMCHIBATH OCHOBHBIC
HalpaBJICHUA Pa3BUTUA XUMHUYECKOH HayKlu ©W TCEXHOJIOTHH.
IIpumensaTs npaBmiaa 0€30MaCHOTO OOpAIIEHHS C BEIIECTBAMH,
HCHOJIb3YyEMbIMU B HOBC@I[HeBHOﬁ JKU3HHU, TIpaBujia MOBCIACHUSA B
Henax cOepeXeHUs 30POBbS M OKPYKAIOLIEH MPHPOTHON Cpesl;
MOHMUMATh Bpel (OMAacHOCTh) BO3ZCWUCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEJICNICHHBIX BEIIeCTB cMbIch mokasarens [IJIK, moscHaTe Ha
MpUMepax CrrocoObl YMEHBIIICHHS U TIPEIOTBPAIICHUS UX BPEIHOTO
BO3ACUCTBUA.  AHANM3UPOBATh W  KPUTHYECKH  OICHHBATH
HHPOPMALINIO, CBSA3aHHYI0 C XHUMHYCCKHUMH IIpOIlecCaMU U UX
BIMSIHUEM Ha COCTOSIHHE OKpyXKaroled cpeisl. lcmonb3oBaTh
MOJyYeHHBIE 3HAHMSI M TIPEJCTaBIeHHUS O cdepax IesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
JUTsl OpUEHTAIlMK B BBIOOpEe cBoel Oymymiel mpodeccCHoHaIbHON
nestenbHOCTH. [IpuHHMMAaTh ydactue B OOCYXKICHHH IpobieM
XUMHYECKOM M DKOJOTMYECKOM HapaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO TIO3MIIMIO TI0 MpoOJeMe W TMpeajaraTh BO3MOYKHBIE
IIyTH €€ peLIeHUs
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OO0mme ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAy4IHBIA (DaKT, THIOTE3a,
3aKOH, TEOpHs, AaHalMu3, CHHTE3, KiacCH(UKaIMs, [EePHOIUIHOCTb,
HaOJII0IeHUe, KCIIEPUMEHT, MOJICIMPOBaHIEe, H3MEPEHHE, SIBJICHUE.
duzuka: mMatepus, SHEprHs, Macca, aToM, JJIEKTPOH, IIPOTOH, HEHTPOH,
HOH, M30TOI, PaJHOaKTUBHOCTh, MOJICKYJA, SHEPreTHUECKHH YpPOBEHbD,
BEILIECTBO, TENO, 00BEM, arperaTHoOe COCTOSIHUE BELIEeCTBa, (U3MYECKUE
BEJIMYUHBI ¥ €TUHULBI UX U3MEPEHUS], CKOPOCTb.

Buomorus: kierka, OpraHm3M, OJKOcuCTeMa, Owocdepa, Makpo-
MHUKPO?JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

l'eorpadus: MuHepaybl, TOPHBIE IIOPOJBI, IOJE3HBIE HCKOMAeMbIe,
TOIUINBO, PECYPCHI.

TexHOMOTHS: XUMHUYECKast MIPOMBIIILICHHOCTb, METaILTyprus,
MPOM3BOJICTBO  CTPOUTENILHBIX ~MAaTEPHUAIOB, CEILCKOXO3SHCTBEHHOE
MMpOU3BOACTBO, nuIeBas MPOMBINIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH
MPOMBIIICHHOCTh, ~ MPOM3BOACTBO  KOCMETHYECKHUX  MPEMapaTos,
MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepUaloB, JNEKTPOHHAS
MMPOMBINICHHOCTh, HAHOTCXHOJIOTUH.

[IpomexxyTounas -
arrecraius B (hopme
nudpepeHnaIbHOTO

3ayeTa

Bcero: 34
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEIMETA XUMMUSA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

[TporpamMma yueOHOTO TIpenMera XUMHS peaiu3yeTcs B yueOHOM kabwHeTe XUMUH, B
KOTOPOH UMEETCsI BO3MOKHOCTh 00€CTIeYMTh CBOOOIHBIN OCTyM B IHTEpHET BO BpeMst y4eOHOTO
3aHSTHSI U B TIEPHOJ] BHEYICOHOU JIEATEIBHOCTH 00YJarOIIHXCS.

O6opynoBanHue 1a0OpaTOPHH M pabOYUX MECT JIabOPaTOPHUH:

— Paboune mecta Ha 25 oOyvaromumxcs

— ABTOMaTH3UpOBaHHOE pabouee MECTO MpernogaBaTes;

— HHaTtepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHasi J10CKa;

— Harnagasie nocoOust (KOMIUIEKTHI Y4eOHBIX TaOJIUII, TIAKATHI: «IIEPHOANYECKAsi CUCTEMa
XMUMHYECKHUX 3JIeMEHTOB JI. V. MeHieseeBay, MOPTPEThl BHLAAIOIINXCS YICHBIX-XHMUKOB);

— JlemoHcTpannoHHOE 000pymoBaHue (00IIero Ha3HAYCHHS U TEMaTHIEeCKHE HAOOPHI);

— JlaGoparopHoe o6opyaoBaHue (00IIero Ha3HAUYCHUS U TeMaTUYecKue Habophl);

— Crarnueckue, ITMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHBIC MOJICIIH;

— KoMriekT TexHruueckoi TOKyMEHTallui, B TOM YHCIIE MMaclopTa Ha Cpe/IcTBa O0yUeHus,
WHCTPYKIINH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KomrmiekT yueOHO-MeTOANYeCKON JOKYMEHTAIINH;

— @oHJ OLIEHOYHBIX CPEJCTB IO MPEIMETY;

6.2 UnopmanmoHHoe o0ecniedyeHre peain3auuu NporpaMmbl

B OubGnuoteunsiii ¢GoH BXOAAT y4uyeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOTTYIIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3allii UMCIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIUIO
00pa30oBaTeNbHBIX TPOTPaMM HAYaJIbHOTO OOIIEr0, OCHOBHOI'O OOIIEro, CpeIHEero OOIIero
0o0pa3oBaHUS OPraHU3AlUSIMH, OCYIICCTBIISIONIUMH  O00pa30BaTEbHYIO JCSITEILHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIOIh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKIACHHOTO
npukazom Munnpocemenuss Poccun ot 26.06.2025 N 495. (3apeructpupoBano B MuHiocte
Poccun 28.07.2025 N 83082).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlanb
(https://e.lanbook.com/) (xomnekmuu "®ITY. Cpeagnero o6miero oOpa3oBanus. M3a-Ba
«IIpocemienuey, "Axkanemus". OOieo0pa3oBaTeaIbHbIE TPEIMETHI).

B obpazoBaTenbHOM IpoIEcce UCTIONB3YIOTCS AIEKTPOHHBIE 00pa3oBaTelbHBIE PECYPCHI
U3 (QeAepabHOTO TIEepPeUHs dSJEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alud  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0Opa3oBaHMs, YTBEPXkKACHHOTO mpukazoM Munnpocsemenuss Poccum 18.07.2024 N 499.
(3apeructpupoBano B Munrocte Poccun 16.08.2024 N 79172).

OcCHOBHbBIE HCTOYHUKH:

1. Tabpuensu O.C., OctpoymoB WN.I'. Xumusa. Texnomornueckuit npoduib: yd4eO. st
CTYACHTOB YUpexJeHHil cpea. mpod. obpazoBanus; 1-e wuzganume. OOmECTBO C
OTPaHWYEHHON OTBETCTBEHHOCTHhIO OOpazoBaTeNbHO-U3/IaTeIbCKUN HeHTp "Akagemus',
2025.

2. Taopuensu O.C., JIeicoBa I'.I". Xumust. TecThl, 3a1a49u U yIIpaKHEHUS: y4e0. TocoOue Jist
CTYACHTOB YyupexxaeHuid cpen. mnpod. OOpasoBanus. 1-e wuznmanme; OOIIECTBO C
OTPAaHUYEHHON OTBETCTBEHHOCTHIO OOpa3oBaTEIbHO-U3AATEIBCKUN HEHTP "AKameMus»,
2025.

3. Pymsuruc T.E., ®empaman @.I. Xwumusa: 0a30BbIid ypOBEHb: YYCOHUK IS
00pa30oBaTeNbHBIX OpraHU3aIii, peaTn3yoIruX 00pa3oBaTeIbHbIe TPOrPAMMBI CPETHETO
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npodeccuoHaIbHOrO  oOpaszoBaHus; 1-e  u3maHwe.  AKIMOHEpHOE  OOIIECTBO
"U3narensctBo "llpocBemenne", 2025 r.

Pageuxuii A.M. Xumusi: 6a30BbIii ypOBEHb: TPEHUPOBOYHBIE M MPOBEPOUHBIE PAOOTHI:
ydaeOHOe mocoOue, pa3pabOTaHHOE B KOMIUICKTE C YYEOHHUKOM JJisi 0Opa30oBaTesIbHBIX
OpraHuzanui, peaTn3yoNImx o0pa3oBaTesbHbIC IPOTPaMMBbI CpeaHero
npodeccuoHanpHoro  oOpazoBanus. 1-¢  u3gaHue;  AKIHMOHEpHOE  OOIIECTBO
"UznatenbctBo "[IpocBemenue", 2025 r.

DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PECYPChI

XuMus. DJNEKTPOHHOE HAINIAIHOE TOCOOME /I CTYACHTOB, OOYYArOIIMXCS I10
npodeccusm u cneruanbHocTsIM CIIO. B cocraB HarnsgHoro mocoOust Bxomut 30
AJIEKTPOHHBIX MJIAKATOB C UHTEPAKTUBHON HaBUTAIIUEH, a TAKKE KOHTPOJIbHO-OLIEHOYHBIE
MaTepuaibl, OTHOCAIIMECS KO  BceMy  cojaepxkaHuto  aucuumuidael. OO0
"I/I3I[ATEJ'IBCKI/H7I HEHTP "AKAJIEMUA".

Xumus. TexHomorundeckuit nmpoduiab. DIIEKTpoHHAs pabodas TeTpaab Ui CTYACHTOB,
oOyuaromuxcs 1o npogeccusm u criermansHoctsiM CI1O. DnexTponnas paboyast TeTpaib
COCTOMT W3 pa3JlelioB, BKIIOYAIONIUX CIEAYIOIUE OJOKH: TeMbl C HMHTEPAKTUBHBIMU
3aJIaHUSIMA M TIPUMEpPAaMU  PEIICHHMs] TUIIOBBIX 3a7a4, TEPMHUHBI, W OIPEIACICHHUS.
KOHTPOJIbHBIE Pa0OThI, Ja0OpaTOpHBIE W TpPaKTHYeCKHe paboThl, mpoekThl. 000
"I/IBI[ATEJ'IBCKI/Iﬁ HEHTP "AKAJIEMU".
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