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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 10.02.05 Oobecneuenne wuHQOpMANMOHHOW Oe30macHOCTH
aBTOMAaTH3UPOBAHHBIX CUCTEM.

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 Kk pesynabraram ocBoerus ®I'OC COO, a taxxe QenepanbHOR 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 npakTtuke npenojaBaHus XMMUU Kak Ha ypOBHE 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 PEaKIni, HEOOXOIUMBIX ISl PUOOPETCHHUS] 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 oOpalieHus ¢
BEIIECTBAMH.

ConeprxarenpHas XapaKTEpUCTUKA LIeJIel U 3a/1ay U3Y4YeHUs MpeAMeTa B IPOrpamMme 1o
XHMHU YTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMH B CHUCTEME
oOpa3oBanus. CerojHs B MpernofaBaHUN 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 MOJYYCHHS
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:

— ajanTtauus OO0ydYaloIIMXCS K  YCJIOBUSM JMHAMUYHO 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 IEATEIbHOCTH, KOTOPasi 3aHUMAET BaXXHOE MECTO B MO3HAHUU XUMHH, & TAKXKE I
OLICHKH C TMO3UIUI HKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIUSHHUS BELIECTB U
XUMUYECKHUX MTPOLIECCOB HA OPraHM3M YeJI0OBEKA U MPUPOJIHYIO CPENlY;
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— pa3BUTHE NO3HABATEJbHBIX UHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcs: CHOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIC 3HAHUS MO XUMHUU B
COOTBETCTBUM C JKM3HCHHBIMH MOTPEOHOCTSIMH, HCIOJb30BATh  COBPEMEHHBIC
nH(}OpPMalMOHHBIE TEXHOJIOTUHU IS MOMCKA M aHajan3a y4eOHOW U HayYHO-TIOMYJISIPHOMN
UH(POPMALIUU XUMHYECKOTO COJICPKAHUS;

— (¢dopMupOBaHHE U Pa3BUTHE Y 00YUAIOIINUXCS aCCOLIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJI0IATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIHMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

— BOCHHUTaHHE Yy OOydJaromuxcsi yOeXIEHHOCTH B T'YMaHHUCTHYECKOW HaIlpaBICHHOCTH
XUMHUHM, €€ BaXHOH pOMM B PEIIEHUH TJI00ANbHBIX MPOOJIeM pPalMOHAIBHOTO
NPUPOONOIB30BAHNSA, TONOJHEHUSI JHEPreTHYECKHUX PECYypcoB U  COXpaHEHHUs
MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOUICHHUS! K IPUPOJIE
U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHSI OTBITA UCTIOIb30BAHUS ITOJyYSHHBIX 3HAHUH
JUIsL TIPUHSATHS TPAMOTHBIX pELICHUM B CUTYyallUsIX, CBSI3aHHBIX C XHUMHYECKUMH
SIBTICHUSIMU.

Henu m 3amaun u3yueHus npeamera "Xumus" MOTYYWIA MOAPOOHYI0 METOAMYECKYIO
MHTEpIIpeTanuio B pasaeine "[Inanupyemble pe3yabTaThl OCBOSHHS IPOrPaMMBbI 10 XUMUU", TAKUM
o0pa3om o0ecre4eHo YeTKOoe MPEACTaBICHHE O TOM, KaKhe 3HaHUS M YMEHHUS UMEIOT MPsSMOe
OTHOIIEHHE K PeaTH3alui KOHKPETHOH IIETIH.

2. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O IPEIMETA
XUMMUA (bA30BbIM YPOBEHD)

JIM4HOCTHBIE PpE3YyNbTAThl OTPAKAOT TOTOBHOCTh U CIHOCOOHOCTh OOyYaroUIuXcs
PYKOBOJICTBOBAThCS C(hOPMUPOBAHHOIN BHYTPEHHEHN MMO3UIMEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUEHTAlMM, TO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILUX TpPaJAULIUOHHBIM
LIEHHOCTSIM POCCUHCKOT0 OOIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITAa U OIBITA JESITEILHOCTH B
Ipolecce  pealu3allMd  CpPeICTBaMM  Y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBleHUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynprare wusydeHuss ydeOHOTO mpenMera XuMHus Yy oOydarpmierocss OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3yJIbTAThI:

B cooTBercTBHMM ¢ TpedoBanuamMu ®I'OC COO YTo4HEeHHbIE JINYHOCTHDIE Pe3yJIbTAThI
®OII COO

IpaXXJaHCKOTO BOCITUTAHUS:

—  c(hOpMHPOBAHHOCTH I'PAXKAAHCKOM MO3UIHN
00yJaromerocst Kak akTUBHOT'O U OTBETCTBEHHOT'O YJIeHa
poccHiicKOTo 00I1IeCTBa;

—  OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX IIPaB U
00s513aHHOCTEH, YBa)KCHNE 3aKOHA U IIPABOIIOPSIIKA,;

—  TIPUHATHE TPAAUIMOHHBIX HAIIHOHAIIBHBIX,
00111eueIIOBEYECKMX TYMAaHUCTHIECKUX U
JIEMOKPAaTU4ECKUX LIEHHOCTEH;

—  TOTOBHOCTH NIPOTHUBOCTOSATH MICOJIOTHH HKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLMAJIEHBIM, PEINTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM
MpHU3HAKaM;

—  TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTD B
MHTEpecax rpakJAaHCKOro 00IIecTBa, yuacTBOBATH B
caMOYIpaBJIeHUH B 0011e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOLIECKUX OpraHu3alusix;

—  YMEHHE B3aHMOJIEHCTBOBATh C COLUAILHBIMU
MHCTUTYTaMH B COOTBETCTBHH C X (QPYHKINAMH U
Ha3HAUYCHHEM;

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

— 0CO3HaHMS 00YJAIOIIUMHUCS CBOUX
KOHCTUTYI[MOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U TIPABOIIOPSIKY;

— TPEACTABJICHUS O COIMANIFHBIX HOPMaX H
MPaBHJIAX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM
JESITETbHOCTH TIPU CO3JJAaHUU YISOHBIX
MIPOEKTOB, PEUICHUH YUCOHBIX U
MO3HABATEBHBIX 33124, BHITIOJTHEHUH
XUMHYECKHUX IKCIIEPUMEHTOBR;

— CIOCOOHOCTM ~ MOHMMAaTh W IPUHUMATH
MOTHBBI, HAMEPEHUS, JOTMKY M apTyMCHTBI
JIPYTUX TPU aHAU3e pa3IMIHBIX BHIOB
Y4eOHOI NesITeIbHOCTH;




T'OTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTepCKOﬁ
JACATCIBbHOCTH,

NaTPpUOTUUICCKOTI'O BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCThH POCCUICKON TPaXKTAHCKOM
UIGHTUYHOCTH, NAaTPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Iiepen PoanHoi,
TOpIOCTH 32 CBOM Kpall, cBOIO PonuHy, CBOM SI3BIK U
KyJbTYpY, IPOILJIOE U HACTOSIIIEE MHOTOHALIMOHAIILHOTO
Hapoza Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U MIPUPOTHOMY HACJIEAMIO, TAMATHUKAM,
TpaguiuaM Haponos Poccun, noctmkenusim Poccuu B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPYAE;
uyeitHas yoexxJeHHOCTh, TOTOBHOCTb K CITY)KCHUIO U
3amute OTedecTBa, OTBETCTBEHHOCTS 3a €ro Cyab0y;

2) NaTpUOTHYECKOTO BOCTIUTAHHUS:

LIEHHOCTHOT'O OTHOILIEHHSI K HCTOPUUECKOMY
U Hay4YHOMY HAaCJIEJIUIO OTEeUeCTBEHHON
XHMUH;

YBaKEHUS K IIPOIIECCY TBOPUECTBA B
o0yacTu TEOpHU B IPAKTHIECKOTO
MPUMEHEHNS XUMUH, OCO3HAHHA TOTO, 4TO
JOCTHXEHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIBHBIX HAOMIOACHUHN, KPOIOTIUBBIX
9KCIEPUMEHTAIBHBIX IOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U IPAKTUKOB,
HHTEpeca U M03HaBaTeIbHBIX MOTHBOB B
MOJy4EHUU U MOCIETYIOLEeM aHaIn3e
nH(opManuK 0 NepeIoBhIX TOCTHKEHUIX
COBPEMEHHOM OTEUYECTBEHHOM XUMUY;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HaHHE lyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U IPHHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYACh Ha MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNUBOTO
Oynymiero;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISM U (UIIH)
JIPYTHUM 4YJI€HaM CEMbH, CO3/1aHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O NPUHATHS LICHHOCTEH CEMEHHON )KN3HH B
COOTBETCTBHH C TpaaAuIMsAMH HapooB Poccun;

3) AYXOBHO-HPAaBCTBECHHOI'O BOCTIMTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO
IIOBEACHNS,

CIOCOOHOCTH OIICHUBATh CUTYAIIHH,
CBSI3aHHBIC C XUMHUYCCKUMH SIBJICHHSIMH, K
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OILICHHUBATh CBOE ITOBEJCHUE U
MIOCTYNKH CBOUX TOBAPHILEH C MTO3ULIUN
HPABCTBEHHBIX U MIPAaBOBbIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

(I)I/ISI/I‘IGCKOFO BOCITMTAaHUA:

c(OpMHUPOBAHHOCTH 310pPOBOTO M Oe30MacHOro 0dpasa
JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3[J0OPOBBIO;
MOTPEOHOCTH B (PM3MIECKOM COBEPIICHCTBOBAHHH,
3aHATUSX CIIOPTUBHO-030POBUTEILHON JEATEILHOCTHIO;
AKTUBHOE HENPUATHE BPEIHBIX MPUBBIYEK U UHBIX (OPM
MPUYMHEHHS Bpeia GU3NUECKOMY U ICHXUYECKOMY
310pOBbIO;

4) GpopMupOBaHHUS KyJIbTYPbI 30POBBSI:

MTOHUMAaHUA [IEHHOCTEH 3710pOBOTO U
Oe3omacHOTO 00pa3a KU3HM,
HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIICHHS K COOCTBEHHOMY (PH3HYCCKOMY
U TICHXUYECKOMY 3/I0POBBIO;

cobmoieHusI MpaBuII 0€30TaCHOTO
oOpalleHys C BeIeCTBaMH B OBITY,
[IOBCETHEBHOM KHU3HU U B TPYIO0BOM
JIeSITeTTBHOCTH;

MMOHUMAaHHS [IEHHOCTH TIPaBIIT
WHIWBUYAIEHOTO U KOJUIEKTUBHOTO
0e30IacHOTO IMOBEICHUS B CUTYAIHSIX,
YTPOXKAFOIIUX 3OPOBEIO U KU3HU JTIOACH;
OCO3HAHHSA MOCIEICTBHIA U HEIIPUATHS
BPEIHBIX IPUBBIYEK (YIOTpEeOIeHUS
AJIKOT0JIsI, HAPKOTHKOB, KYPEeHHs);

TPYJIOBOI'O BOCIIUTAHMSL:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa,
Tpynomooue;

TOTOBHOCTH K aKTHBHOM JCATCIIBHOCTHU TEXHOJIOTHYECKOM
U COLIMATIbHO HAINPABJIEHHOCTH, CHOCOOHOCTh
WHHIMHMPOBATh, INTAHUPOBATh ¥ CAMOCTOSTEIILHO
BBITIOJHATH TaKyIO JIESITEIBHOCTD;

MHTEpEC K Pa3iIMYHBIM cepam npodeccHoHaTbHON
JIeITeIIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U
camM000pa30BaHMUIO HA IPOTSHKEHNN BCEH JKHU3HM;

5) TpynoBOTO BOCTIMTAHUS:

KOMMYHHUKATUBHOM KOMITIETEHTHOCTH B
y4e0HO-HCCIIeI0OBATENbCKON ASSITETLHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKON 1
JIPYTUX BUJAaX JACSITEILHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4YacTHE B PEIICHUU
MPaKTUYECKUX 3aJ[a4 COLIMaIbHOM
HanpaBJIEHHOCTH (B paMKaXx CBOEro Kiacca,
IIKOJIBI);

HHTEpeca K MPaKTUYECKOMY HU3YyUEHUIO
npodeccuii pa3InIHOTO POJia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS TPEIMETHBIX
3HAHUH 110 XUMUH;

YBaXXEHUS K TPYY, JIOJSIM Tpyaa U




pe3ysbTaTtaM TPYI0BOM JAEATEIbHOCTH;

—  TOTOBHOCTH K OCO3HAHHOMY BHIOOPY
WHIUBHYaIbHON TPACKTOPUH 00pa30BaHHUs,
Oyayuiel mpodeccuu U pean3anuu
COOCTBEHHBIX KHU3HEHHBIX [UIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K
XUMHUH, HHTEPECOB U MOTPEOHOCTEH
o011ecTBa;

OKOJIOTHYECKOI'0 BOCITUTaHUA:

c(OpPMUPOBAHHOCTH 3KOJIOTHIECKOH KyIbTYPHI,
[IOHMMAaHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLUAIBHOI
Cpelibl, 0CO3HAHNE INI00AIbHOTO XapaKTepa
SKOJIOTUYECKUX MPoOIIeM;

IUIAHUPOBAHKE U OCYIIECTBICHUE JIECHCTBUM B
OKpY’KalollIel Cpe/iec Ha OCHOBE 3HAHMSA LIEeJIEH
YCTOIUUBOTO PA3BUTHUS Y€JIOBEUECTBA;

AKTUBHOE HENPHATHE NEHCTBUMN, IPUHOCIINUX BPEL
OKpY’Kalolllel cpene;

yYMEHHE TIPOrHO3UPOBaTh HEOIAronpusITHEIC
SKOJIOTUYECKHUE MOCIIEACTBUS NPEANTPHHAMAEMBIX
JIEHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe OIbITa AEATEIbHOCTU YKOJIOTNYECKOU
HaIPaBJICHHOCTH;

6) PKOJIOTHYECKOTO BOCIIUTAHUS:

—  DKOJIOTHYECKH LeIeco00pa3Horo
OTHOUICHUS K PUPOJIE, KaK UCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MIJIE;

—  TOHUMAaHUsA TI00aTBHOTO XapaKTepa
9KOJIOTHYECKUX TPOOIIeM, BIUSIHUIL
9KOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE
MIPUPOJIHON U COLIMAIIBHON Cpebl;

—  OCO3HAHUSA HEOOXOIUMOCTH HUCIIOJIb30BAHUS
JIOCTHKEHUI XUMUU J1s1 PELIEHUS BOIIPOCOB
PaLMOHATIBLHOIO MPUPOAONIOIb30BaAHUS;

—  aKTHBHOI'O HENPUATUA AEHCTBUH,
MPUHOCSALINX BpPE OKpYXKarouei
MIPUPOIHON cpesie, yMEHHsI IPOTHO3UPOBAThH
HEeOJIaroNpHUsITHBIC YKOJOTHYCCKHE
MIOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN
Y TIpeJIOTBpaIlaTh Ux;

—  HaJU4us Pa3BUTOTO SKOJOTHYECKOTO
MBIIIIJICHUSI, SKOJIOTHYECKOH KYIbTYpPHI,
OITBITA JEATCIHbHOCTH YKOJIOTHICCKOM
HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MU B IIO3HABATENILHOM,
KOMMYHHUKaTUBHOW U COLMAIbHON
MPaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTHBOCTOSITh HICONOTHHU XeModoouw;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOM NMPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJINKYIBTYPHOM MHUDE;

COBEpPILEHCTBOBAHME SA3BIKOBOM U YATATEIbCKON
KYJIBTYpBI KaK CPEACTBA B3aUMOJEHCTBUS MEXK Y JIFOABMU
U TO3HAHMS MUDPA;

OCO3HAHHE [IECHHOCTU Hay4YHOH AEATEIbHOCTH, FTOTOBHOCTh
OCYILECTBIISITh POEKTHYIO U HCCIIEJ0BATENBCKYIO
JeSTeIbHOCTh HHANBUAYAIBHO U B IPYIIIE.

7) ICHHOCTH HAyYHOTO TIO3HAHUS:

—  chOopMHPOBAHHOE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKU U OOLIECTBEHHON
NPaKTHKH;

—  NOHMMaHUs cHeln(pHUKH XUMHUHU KaK HAyKH,
OCO3HAHHSA €€ POJH B (POPMUPOBAHUU
PaIMOHATHHOTO HAYYHOTO MBITIUICHHUS,
CO3/IaHUHM [EIOCTHOTO MPEICTABICHUS 00
OKpY’KaIOIIeM MHpe KaK O ¢IUHCTBE
MIPHUPOIBI M YeTIOBEKA, B IIO3HAHUH
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHIH
pobJeM COXpaHeHHs IPUPOTHOTO
paBHOBECHS;

—  yOeXIEHHOCTH B 0COO0H 3HAUMMOCTH
XMMUH JIJIsI COBPEMEHHOM 1IMBUIIN3AIINH: B
ee 'yMaHHUCTHYECKOH HANpaBIeHHOCTH U
BaYXHOI POJIM B CO3IaHUH HOBOH 0a3bl
MaTepUaIbHON KYJIbTYPHI, PEIICHUU
IJ100aIBbHBIX IPOOJIEM YCTOWYHBOTO
Pa3BHUTH YEJIOBEUECTBA - CHIPHEBOH,
JHEPreTHYECKOH, MUIIEBOH U
9KOJIOTUUECKOH 0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, 00eCTIeueHHN YCIIOBUI
YCIIEITHOT'O TPY/Ia U 3KOJIOTHYECKU
KOM(OPTHOH KHI3HHU KAXKAOTO YiIeHa
o0111ecTBa;

—  €CTEeCTBEHHO-Hay4YHOH rpPaMOTHOCTH:




MOHUMAaHHUS CYIIHOCTH METO/IOB IO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIOJIB30BATh MOTYYaCMbIC
3HAHUS JUIS aHATTU3a U O0BSICHEHUS SIBIICHHUN
OKPYXKAIOLIEro MUPa U MPOUCXOSIIHX B
HEM U3MEHEHHUH, yMEHHUS JIeNaTh
000CHOBaHHBIE 3aKITIOUEHHSI HA OCHOBE
HAaY4YHBIX (HAKTOB M UMEIOIIUXCS JAHHBIX C
LEJbIO MTOJY4EHHs JIOCTOBEPHBIX BHIBOJIOB;

—  CII0OCOOHOCTH CaMOCTOSITEIBEHO
HCTIOJIb30BaTh XUMHYCCKIE 3HAHUS IS
peleHus mpoodIeM B pealbHbIX )KU3HECHHBIX
CUTYAIHSX;

—  UHTepeca K MO3HAHHIO U
HCCIICI0BATEIILCKON ICATCIIEHOCTH;

—  TOTOBHOCTH H CIIOCOOHOCTH K
HETPEPHIBHOMY 00pa30BaHUIO U
€amM000pa30BaHHUIO, K AKTHBHOMY
MOJTYYSHHIO HOBBIX 3HAHUI [0 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMHU;

—  HHTepeca K 0COOEHHOCTSAM TpyJa B
pa3IMYHBIX chepax mpoPecCHOHATBHOM
JICSITETIbHOCTH.

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUS yueOHOTo npeameTa "XuMus'" BKIIOYAIOT:

— 3Ha4YuMBble JUIS (dbopmupoBanus MHPOBO33PEHHUS o0y4aromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKarollue
LEJIOCTHOCTh HAy4YHOH KapTUHBI MHpa M CHEUU(PHUKY METOAOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BELECTBO, YHEPIUs, SBIICHUE,
IpoIecC, CUCTEMa, HAyYHbIH (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

— yHHMBepcalibHble Yy4yeOHble JAeWCTBUS (MO3HABaTElIbHbIE, KOMMYHHKATHBHBIE,
peryiasTHBHbIE), oOecreunBaromue GopMupoBaHue (pyHKIMOHAIBHON IPaMOTHOCTH
1 COLIMAJIbHOW KOMIETEHIIMH 00Yy4aroInXCsl;

— CIIOCOOHOCTH OOYYaIOUIMXCS HCIOJb30BATH OCBOEHHBIE MEKIMCLUUIUIMHAPHBIE,
MHUpPOBO33pDEHUYECKME 3HAaHUS M  yHHUBEpCaJbHble YydyeOHbIE JCHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrate wu3yueHus yuyeOHOro mpeamera Xumua y oOydamomerocs OyayT
chopMUpOBaHbl MeTaNpeIMeTHbIe pe3yJbTaTbl, OTPAKEHHbIE B YHHMBEPCAIbHBIX Y4EOHBIX
JNeMcTBUSAX, a HMMEHHO — [IO3HaBaTelbHbIE YyHUBEpCalbHble y4yeOHble  JIEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHbIe pe3ynbTaThl OCBOEHUS IIPEAMETA:

MertanpeaMeTHble | YHUBepcaabHble yueOHbIe AeiicTBus (YY) YTo4HeHHbIE YHHBEPCAJIbHBIE

pe3yabTarhl, oroc Coo ydeOHbIe aeiictBus (YY) ®OII

OTpaskeHHbIE B COO

YHHMBepPCaJIbHBIX

Y4eOHBIX

JAeHCTBUAX

Ornanenne a) 6a30BbIe JTOTMYECKHE ACUCTBU: 1) 6a30BbIE TOTHYECKNE IEHCTBHSA:

YHUBEPCAIbHBIMU —  CaMOCTOSTENIFHO (OPMYIIHPOBATh U — CaMOCTOSITENBHO (POPMYITHPOBATH U

y4eOHBIMU aKTyaJIM3HUpOBaTh NpodIIeMy, aKTyaJIM3UpOBaTh NpodIIeMy,

[I03HABATCIILHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; BCECTOPOHHE €€ pacCMaTpUBAaTh;

AEUCTBUAMHU: — YCTaHaBIMBATh CYIIECTBEHHBIN IPU3HAK — ONPEACIATh LECNIH ACATCIbHOCTH,
WM OCHOBAHMUS JUIsl CPABHCHMS, 3aJ1aBasi IapaMeTpbl U KPUTEPUU UX
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Kiaccu(puKauu u 0000IeHNS;
OIPENENIATH IeIH CATCIBHOCTH, 33/1aBaTh
mapaMeTPhl U KPUTCPUH UX JTOCTHIKCHHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPCYUHUS
B pacCMaTPUBAEMBbIX SIBICHHUSX;

BHOCHTH KOPPEKTUBBI B IESITEILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LeJISIM, OL[CHUBATh PUCKH TOCIIEICTBUIN
JIEATENBHOCTH,

pa3BUBATh KPEATUBHOE MBIIUICHHUE TIPU
pEIlICHUH )KU3HEHHBIX MPOOJIeM;

JIOCTHOKEHUSI, COOTHOCHTh
Pe3yIbTATHI JCSITEIBHOCTH C
MMOCTABJICHHBIMU IICTISIMH;

— UCIIOJIL30BaTh MPHU OCBOCHUN 3HAHHI
MIPUEMBI JIOTUYECKOTO MBIIUICHHUS -
BBIJICIISTh XapaKTepHbIC MPU3HAKH
MOHSATHN U YCTAHABIUBATH HX
B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS JIJIsI
0OBSICHEHUS OTIIEIBHBIX (PAKTOB U
SIBJICHU;

— BBIOMpATh OCHOBAHUS U KPUTCPHUU
JUTSL KIacCU(UKAINH BEIICCTB U
XUMHYCCKUX PEaKITHIA;

— yCTaHaBIUBATh IPUIHHHO-
CJIC/ICTBEHHBIE CBSI3U MEXIY
H3y4aeMbIMH SIBJICHHUSIMHU;

— CTPOHTH JIOTHIECKUE PACCYKICHUS
(MHAYKTUBHBIC, J€/IyKTHBHBIE, 110
AHAJIOTHH), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B
paccMaTpHUBaEMbIX SIBJICHUSX,
(hopMyIHPOBAThH BHIBOJBI U
3aKIIFOYCHUS;

— IPUMCHSITh B TPOLIECCE MTO3HAHUS,
UCIIOJIb3YEMbIC B XUMHU
CHMBOJIYECKHE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBATH MOICTbHBIC
MPEICTABICHUS - XUMUYECKHUI 3HAK
(cuMBOIT) BTIEMEHTA, XUMHYECKasT
(dbopmyna, ypaBHCHHE XMMUYECKON
peakuuy - MpU PeIieHUH YIeOHBIX
MO3HABATEIILHBIX U MPAKTHUECKUX
3a/a4, MPUMEHSTh Ha3BAHHBIC
MO/IEJIbHBIC TPESICTABICHUS TSI
BBISIBIICHUSI XapaKTEPHbBIX [TPU3HAKOB
U3y4aeMbIX BEIIECTB M XMMUYECKUX
peaxkuuil.

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHS:

BJIaJICTh HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSITEIbHOCTH, HABBIKAMU Pa3peIeHUsI
npobiem;

COCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
pelIeHus TPaKTUUECKHX 3a7ad,
MPUMEHEHHUIO Pa3IMUHBIX METOIOB
MO3HAHMUS;

OBJIaJIEHUE BUIAMH JCSITEILHOCTH T10
MOJIYYE€HUIO0 HOBOTO 3HAHMS, €T0
HMHTEPIPETALNH, IPeoOPa30BaHUIO H
MPUMEHECHHUIO B Pa3IIMYHBIX YI€OHBIX
CUTYaLUsAX, B TOM YHCIIE NIPU CO3aHUU
Y4eOHBIX U COIIHATBHEIX IPOCKTOB;
(hopMuUpOBaHHE HAYYHOTO THUITA MBIIUICHHS,
BJIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KITFOYEBBIMY MTOHATUSIMHU ¥ METO/IaMU;
CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIE
3a/1a4u B 00pa30BaTeIbHON ACITEITLHOCTH U
KU3HEHHBIX CUTYAIUsIX;

BBISIBIISITh PUIMHHO-CJICJICTBEHHBIE CBSI3H U

2) 6a30BbIC UCCIICIOBATEIBCKIE

IEUCTBHUS:

— BJIaJIeTh OCHOBaMHU METOJIOB
HAYYHOTO TTI0O3HAHHS BEIICCTB H
XUMHYCCKIX PEaKITHii;

— (opMyIHPOBATh LETH U 3a1a4H
UCCIIEIOBaHNUS, UCTIOIb30BATh
MOCTABJICHHBIC H CAMOCTOSTEIILHO
c(hopMyIUPOBaHHBIE BOIIPOCHI B
Ka4€CTBC MHCTPYMCHTA MO3HAHUA U
OCHOBBHI JUTI (HOPMHUPOBAHUS
TUIIOTE3BI TI0 POBEPKE
MIPABHIBHOCTH BBICKA3BIBACMBIX
CyX/IeHUIl;

— BJIaJICTh HABBIKAMU
CaMOCTOSTEIIFHOTO TUIAHUPOBAHUS H
MPOBEACHUS YICHUICCKHUX
OKCIICPUMEHTOB, COBEPUICHCTBOBATH
yMeHUs HaOII0AaTh 32 X0JI0M
poliecca, CaMOCTOSITENbEHO
MIPOrHO3UPOBATH €0 PE3yJIbTAT,
(dhopmynupoBaTh 0600IICHUS U
BBIBOJIbI OTHOCHUTCIIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB
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aKTyaJIM3UpPOBATh 3334y, BHIJBUTATh
TUIIOTE3Y €€ PCIICHHUS, HAXOUTh
apTyMEHTHI [T JJOKAa3aTeIbCTBA CBOMX
YTBEPKIICHHUIA, 33/1aBaTh MTAPaMETPhI U
KPHUTEPHH PEIICHHUS;

— aHaATM3MPOBATh MOJYYCHHBIE B XO/I€
peLICHUsI 3a]]a41 Pe3yIbTAThI, KDUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSX;

— J1aBaTh OIICHKY HOBBIM CUTYaIUsM,
OIICHUBATh MPUOOPECTCHHBIN ONBIT,

— paspaOaThIBaTh IJIaH PEHICHHUS TPOOIIEMBI C
YYETOM aHaJH3a UMCIOIIUXCS
MaTepUaTIbHBIX U HeMaTePUATTbHBIX
pecypcos;

—  OCYILECTBJIATH LIEJICHAIPABICHHbIH TOUCK
MepeHoca CPeICTB U CIIOCOOOB JCUCTBHS B
npodeCCHOHANBHYIO CPEY;

— yMeTh [IEPEHOCUTH 3HAHHS B
MO3HABATENILHYIO U MPAKTHUCCKYIO 0071aCcTH
KU3HCACATCIbHOCTH,

— YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

— BbIABUT'aTbh HOBBIC UJCH, npeuﬂaraTb
OpI/IFI/IHaJ'H)HLIe IoaxXoabl U peIHeHI/IH;

— CTaBWUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHE
ANbTEPHATHBHBIC PEIICHUS;

HCCIICAOBAHMS, COCTABIIATh
000CHOBAHHBIH OTYET O
IpoJieNlaHHO pabore;

— nproOpeTarh ONbIT
HCCIIEI0BATENbCKON U IPOEKTHOM
JeSTeIbHOCTH, POSIBIISITH
CITIOCOOHOCTBH U TOTOBHOCTH K
CaMOCTOSTEIbHOMY ITOUCKY METO/IOB
peLICHHS MPAKTHYSCKUX 3124,
MPUMEHEHUIO PA3INYHBIX METOJIOB
MMO3HAHMS. BIIA/IETh HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU
MIOHATUSAMH U METOJAMHU
(dusnyeckoi HayKwy;

B) paboTa ¢ mH(popMaIHei:

— BIAJCTh HABBIKAMHU [TOJTYUCHHS
uH(pOpMALIUK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISAT
MOUCK, aHaJIN3, CHCTEMATU3ALHIO 1
MHTEPIPETALNI0 HHpOPMALIUKU Pa3IMYHbIX
BUIOB U (hOpM TIpeICTaBICHUS;

— CO37aBaTh TEKCTHI B Pa3INYHBIX opmaTax ¢
y4eTOM Ha3HaueHus nHdopMmanuu u
LIEJIEBOH ayTUTOPUH, BEIOMpas
ONTUMABHYIO POPMY TIPECTABICHHS U
BU3yaIU3aliH;

—  OIICHHBATh JOCTOBEPHOCTD, IETHTUMHOCTh
uH(pOopMaIKK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

— HCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX
1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B
PCUHICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX
Y OpraHU3alMOHHBIX 3314 C COOJII0/IEHHEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0e30IaCHOCTH, TUTHEHBI,
pecypcocOepeskeHus, MPaBOBbIX U
ITHYECKUX HOPM, HOPM HH(DOPMAITHOHHOM
0e30I1aCHOCTH;

— BIAJETh HABBIKAMU PACIIO3HABAHUS U
3aIUThl HHPOpPMAIUH, HHHOPMATUOHHOM
0€30MMaCHOCTH JIMYHOCTH.

3) pabota ¢ nHOpMAaTHEH:

— OpHEHTHPOBATHCS B PASIHMYHBIX
HCTOYHMKAX HH(popManmu
(Hay4JHO-TIOMYJISIpHAS JINTEPATYPA
XHMHYECKOTO COJIePKaHus,
CIpaBOYHBIE IIOCOOHS, PECypPCHI
WuTepHeTa), aHATU3UPOBATh
nHpopMaINIO pa3INuHbIX BUIOB U
(dhopM mpencTaBICHUS, KPUTHIECKH
OLIEHHMBATh €€ JJOCTOBEPHOCTh U
HENPOTHBOPEYNBOCTE;

— (opmynupoBats 3arpock 1
MPUMEHSTD Pa3IMIHbIE METOBI
IIPY TTOHCKE U 0TOOpE
HHPOPMALNH, HEOOXOIUMOMN IS
BBITIOJTHEHHS Y4EOHBIX 3a1a4
OIIPE/IeTICHHOT'O THIIA;

— NpHOOpETaTh OTBIT UCIIOIB30BAHMUS
HHPOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTOMCKOBBIX CHCTEM;

— CaMOCTOSTENIBHO BHIONPATH
ONTHMANBHYIO popMy
NPEe/ICTaBICHUS HHPOPMAIIUU
(cxeMsl, rpad MKy, TUarpaMMel,
TaOJUIIBI, PUCYHKH U IPYTHE);

— HCIOJIb30BAaTh HAYYHBIN SI3BIK B
Ka4ecTBEe CPEJICTBa IIPH padboTe C
XMMU9ECKOi nHpopManneii:
MPUMEHSTh MEKIIPEIMETHbIE
(dm3uueckne U MaTeMaTHYECKHUE)
3HaKW M CUMBOJIBI, (HOPMYJIBI,
ab0peBHaTypsl, HOMEHKIIATYDPY;
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— HCIIOJIB30BAaTh U Hp€06pa3OBLIBaTI)
3HAKOBO-CUMBOJIMYECKHUEC CPCACTBA

HATJISHOCTH.
OgnajcHue a) oOIIeHue: 1) oOuienue:

YHUBEpCaJIbHBIMU —  OCYIIECTBJIATH KOMMYHHKAITHH BO BCEX — 3aJaBaTh BOTPOCHI 10 CYIIECTBY
KOMMYHHUKATHBHBIM cepax KU3HH; 00CyXJaeMoi TeMBI B X0J1e

U JEUCTBUIMHU:

— pacro3HaBaTh HeBepOabHbIE CPEICTBA
OO0IIeHNs, TOHUMATh 3HAYCHUE COLUAIbHBIX
3HAKOB, PACIIO3HABATH IPEIIIOCHUIKH
KOH(IMKTHBIX CUTYallHil U CMsr4aTh
KOH(JIMKTBI;

— BIAJETh Pa3IMYHBIMHU COCOOAMU OOIIECHHS
Y B3aUMOJEHCTBUS;

— apryMeHTHpPOBaHHO BECTH JUAJIOT, yMETh
CMSIr4aTh KOH(JIMKTHBIE CUTYAaINH;

— Ppa3sBEepHYTO U JIOTHYHO U3J1araTh CBOIO
TOYKY 3PEHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

JIMAJIOTa W/WITH AUCKYCCHH,
BBICKa3bIBaTh UJICH,
(dbopMyIHpOBaTH CBOM
NPEIUI0KEHHS] OTHOCHTEIIBHO
BBITIOJTHEHHS TIPEUI0KEHHON
3a7a4H;

0) coBMeCTHasl ICATSIBHOCTD:

— MOHMMATb U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHTHOH ¥ WHAWBUIYAIEHOW PaOOTHL;

— BBIOMpATh TEMATUKY W METO/BI COBMECTHBIX
JICHCTBUH ¢ y4ETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO WICHA KOJIJICKTUBA;

— IPUHHUMATh LEJIU COBMECTHOI
JIeSTEIbHOCTH, OPTaHU30BBIBATH U
KOOPJMHHUPOBATH IEHCTBUS TIO ee
JIOCTHKCHHUIO: COCTABIATH IUIaH ACHCTBUH,
pacupeneniaTh pojau ¢ yi€TOM MHEHUH
YYaCTHHKOB OOCYKIATh PE3yIbTaThI
COBMECTHOH paboTHI;

— OIICHHMBAaTh Ka4yeCTBO CBOErO BKJIada U
KaXKJIOTO y4aCTHUKA KOMaHbI B OOIIHiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— TmpenjaraTh HOBBIE POEKTHI, OIICHUBATD
UJeH ¢ O3UIMN HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

— KOOPJIWHHUPOBATH U BBITIOIHATH PaboTy B
YCIIOBHUSIX pealbHOr0, BUPTYaIbHOIO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

— OCYUIECTBJISITh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYALHIX,
TIPOSIBIATH TBOPYECTBO M BOOOpaKEHUE,
OBITH MHUI[MATUBHBIM

2) COBMECTHAs eI TEbHOCTb:

—  BBICTYIATh C Mpe3eHTaIuei
Pe3yJIbTaTOB MO3HABATEILHOMN
JACATCIbHOCTH, MTOJTYUYCHHBIX
CaMOCTOSATENLHO WIM COBMECTHO
CO CBCPCTHUKAMMU IIpU
BBIIIOJIHCHUH XUMHWYECCKOI'O
9KCIEPUMEHTA, TPAKTUICCKOI
paboTHI 10 UCCIIEIOBAaHHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aluu
y4eOHOr0 MPOEKTa 1
(bopMyIHPOBaTh BHIBOIBI 110
pe3ysbTaTtaM MpOBECHHBIX
HCCIIC/IOBAaHUH MyTeM
COTJIACOBAHUSI MTO3UIUIA B XOJIE
00CyXxIeHus: 1 0OMEHa MHCHHUSMHU.

Osnajenue
YHHUBEPCAIbHBIMH
PEryISATUBHBIMH
JEWCTBUSIMU

a) CaMOOpTraHU3aIIYsI:

— CaMOCTOSITETIBHO OCYIIECTBIIATh
MTO3HABATENIFHYIO JESITEIHHOCTD, BBISBIAT
MpoOJIeMBI, CTABUTh U (POPMYIINPOBATH
COOCTBEHHBIE 33124 B 00pa30BaTeI-HON
JIESITETTFHOCTH U )KU3HEHHBIX CUTYaIHsX;

—  CaMOCTOSITEJIFHO COCTaBIISITh TUIAH PELICHHS
poOJIEMBI ¢ Y4€TOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

— JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

— pacmmupsTh paMKu y4eOHOTO peaMeTa Ha
OCHOBE JIMYHBIX MTPEIIOYTECHUH;

— JIe’aTh OCO3HAHHBINA BRIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a pEIICHHE;

1) camoopranuzanus:

— CaMOCTOSITENILHO TUNIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MMO3HABATENBHYIO S TEILHOCTD,
OTIpeIeTIsis ee IeNU U 3a/1a4H,
KOHTPOJHUPOBATH U 10 Mepe
HEO0XOIUMOCTH KOPPEKTHPOBATH
NpeagaraeMblii anropuTM JeicTBUil
TIPH BBITIOJIHCHUH YYCOHBIX U
HCCIICIOBATEIBCKUX 3a/1a4,
BEIOMpaTh Hanbosee 3 heKTHBHBIN
CIOCO0 HX PEIICHHS C YIETOM
MTOJIyYCHHST HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYCCKUX PEAKIUSX;
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OLICHMBATh NPUOOPETECHHBIN ONBIT;
Croco0cTBOBaTH (POPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKOH 3pYIUIMU B PA3HBIX
0071acTAX 3HAHUH, TOCTOSHHO MOBBIIIATh
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBII
YPOBEHb;

0) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHTh
KOPPEKTHBEI B ACATEIBHOCTD, OLICHNBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

BJIaIeTh HaBBIKAMH TI03HABATEIILHOM
pedrexcuy kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBUH M MBICIUTENIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHUIA;

UCIIOJIb30BaTh IPUEMBI PeIICKCHH JIIS
OLICHKH CHUTYaIllH, BEIOOpa BEPHOTO
peLICHUS;

YMETh OLIEHNBATh PHCKH M CBOCBPEMEHHO
MPUHAMATH PEIICHNUS 1T0 X CHI)KEHHIO;

B) SMOIIMOHAIbHBIN HHTEINJIEKT,
npeAnosaraomui chopMUPOBAHHOCTb:
CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHUE,
BUACTH HAlIPABJICHUA Pa3BUTHUA
COOCTBEHHOH SMOLMOHAIBHON Cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHNS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MTOBE/ICHIE,
CIOCOOHOCTH aIaNTHPOBATHCS K
SMOIOHAIBHBIM U3MEHEHUSIM U IIPOSIBIIST
T'MOKOCTB, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHE! MOTUBAlLUU, BKIIOYAIOIIECH
CTpEMJICHHUE K JIOCTIKEHHUIO LIENU U yCIEXY,
ONTUMU3M, MTHUIIUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTL, HUCXOoas N3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKIIIOYAIOIIEH CITOCOOHOCTD
MOHMMATh SMOIMOHAIFHOE COCTOSTHHE
JPYTHX, yIUTBIBATh €T0 IPU
OCYIIECTBICHUN KOMMYHHKALIHH,
CIOCOOHOCTH K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOUAIOIIUX
CIOCOOHOCTH BBICTPAHBATh OTHOLICHUS C
JPYTUMH JIFOABMH, 3a00TUTHCS, POSIBIIATh
MHTEPEC U pa3peiiaTb KOHQINKTHI;

2) CaMOKOHTPOJIb:

—  OCYWIECTBISITH CAMOKOHTPOJIb
CBO€EH JIeATEILHOCTH Ha OCHOBE
caMOaHajiu3a U CaMOOIICHKH.

T) IpHUHATHE ceOs U IPYTUX JIOACH:

MPUHUMATH Ce0s1, TOHMMasi CBOU
HEJ0CTAaTKU U JIOCTOUHCTBA;

MPUHUMATH MOTUBBI U APTYMEHTHI APYTHX
JFO/IeH TIPU aHAIHM3E PE3YIIbTaTOB
JIeATEIIBHOCTH,

MPHU3HABATh CBOE MPABO U MPABO APYTHX
JIIOJICH Ha OINOKH;

pa3BUBaTh CIIOCOOHOCTH MIOHUMATEH MHP C
MO3MIIMHU IPYTOT0 YeIOBEKa.

3) npunHATHA e U IPYTHX:

—  NpPUHUMAThH ce0si, TOHUMAsi CBOH
HEJIOCTATKU M JIOCTOWHCTBA;

—  NIPUHUMATh MOTHBBI U apTyMEHTHI
JIPYTHX IIPY aHAJIN3E Pe3yJIbTaTOB
JIeSITEIIbHOCTH;

—  IIpHU3HABaTh CBOE MPABO U IIPABO
JIPYTHX Ha OIIHMOKY.

OcBoenue yueOHoro npeamera O@U3nKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHIO OOIIMX

KOMIIeTCHIUM
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OK 01. Bseibupate cnocoObsl pemeHus 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CPEJCTBA MOMCKA, aHAIM3a U HHTEPHpETaluU
uHpopMannu, 1 UHPOPMALMOHHBIE TEXHOJIOTUU JJISi BBIMOJIHEHUS 3a7ad MpoecCHOHATbLHON
JeSITEIbHOCTH;

OK 03. [TmanupoBaTh U pean30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENbCKYIO JIEATEIbHOCTh B MpodeccruoHalbHOM cdepe, UCHOIb30BaTh
3HAHUS 110 MPABOBOM U (PMHAHCOBOW I'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcymiecTBiasiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIMOHAIBHBIX U MEXPEIUTHO3HBIX

OTHOUICHUH, TIPUMEHSTH CTaHAaPThl aHTUKOPPYIIIHOHHOTO ITOBE/ICHUS;
OK 07. CopeilcTBOBaTh COXPAaHEHUIO OKPYKAWOIIEH Cpeabl, PecypcocOepexeHHUIO,

INPpUMCHATbL 3HAHUA 00 H3MEHEHUH KJIMMara,

IMPHUHIUIIBI

6epe)KJ'II/IBOFO IIpOU3BOACTBA,

3¢ (HEeKTHBHO JCHCTBOBAThH B YPE3BBIYAMHBIX CUTYAIIHSX;

OK 08. Ucmonb3oBath cpencTBa PU3NYECKON KyIbTYpPhI ISl COXPAHEHUS U YKPETIJICHUS
3JI0pPOBBS B TIpoIiecce MPo(HecCHOHALHOM NeSTSIIbHOCTH U TIOIePKaHMsI HEOOXOIMMOTO YPOBHS
buznyecKoil MOAroTOBIEHHOCTH;

oommx kommerenuuiin DPIr'OC CIHHO 10.02.05 O6ecneuenue

CooTHOILIIEHHE

HH(OPMAITHOHHOMI

0e30MmacHOCTH

PE3YyJAbTATOB U METANIPECAMETHLIX pPE3yJbTaTOB

ABTOMATU3UPOBAHHBIX

CHUCTEM, JIMYHOCTHBIX

OO0mme KoMNeTeHIMH
®dIroC CHo 10.02.05

JIMYHOCTHBIE pe3yabTaThl
POII COO

MertanpeametHsle pe3yabTathl ®OII COO

00IIECTBEHHON MPAKTHKHY;

MOHUMAaHHUS cneuuduku
XAMHH KaK HAYKH, OCO3HAHHS
ee poau B (HOPMHPOBAHUHU
PALMOHAIILBHOTO  HAYYHOTO
MBIIUTCHUS, CO37IaHUU
LEJIOCTHOTO  IpeJCTaBICHHS
00 OKpy)KarolleM MUpe KaK O

OK 01. Beibupats 7) NEHHOCTH Hay4YHOTO No3HaHus: | OBNaJieHHue YHHUBEPCAIbHBIMU  T03HABATEIbHBIMU
CrocoOBI pelienns 33714 | —  chOPMHUPOBAHHOE JIEHCTBUSAMMU:

po¢eCCHOHATBHOM MHPOBO33PEHHU, 1) 6a30BBIC JIOTHYECKUE NCHCTBHS:

JeSITeTbHOCTH COOTBETCTBYIOIIETO — CaMOCTOSTENFHO (POPMYIIHPOBATH U
MIPUMEHHUTEIBHO K COBPEMCHHOMY YPOBHIO aKTyaJIH3HPOBATh MPOOIIEMY, BCECTOPOHHE €€
Pa3IHMYHBIM KOHTEKCTaM; pa3BUTHA HAYKH u paccMaTpuBaTh;

— OIPENEIATD UENH AESTCIIBHOCTH, 3a1aBas
[apaMeTpsl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTb PE3YJIbTaThl ACATEILHOCTHU C
NIOCTaBJICHHBIMU LIEJISIMU;

— HCIOJIb30BaTh IIPU OCBOCHUU 3HAHUH IIPUEMBI
JIOTUYECKOI0 MBIIUIEHHUS - BBIACIATh XapAKTEPHBIE
IIPU3HAKU IIOHATUN U YCTaHABJIUBATH UX
B3aHUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE

€IMHCTBE HIPHUPOJBI u MTOHATHS TSI OOBSICHEHUS OTACIBHBIX (PaKTOB U
4eNoBeKa, B MO3HAHUU SIBIICHU;

HMPUPOIHBIX — BBIOUpPATH OCHOBAHUS U KPUTEPUH IS
3aKOHOMEPHOCTEH M PELIEHHUH KIacCH()HKAIIUHU BEIIECTB M XUMHYCCKUX PEaKIIUiA;
npobem COXPaHCHMA | — ycTaHABIMBATH IPUYNHHO-CIICACTBEHHBIE CBS3H

MIPHUPOAHOTO PABHOBECHS;

MEXKAY N3YyIa€MBIMU SABJICHUSAMU,

— yOeKACHHOCTH B 0CO0OH | — crponts TOrHUECKHE PACCYKACHHS (MHIYKTHBHBIE,
SHAIMMOCTH ~ XHMHM LA JIelyKTUBHBIE, TI0 aHAJIOTHH), BEISBIISATH
COBPEMEHHON LMBUJIM3ALMM: 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B
B e  T'yMaHHCTHYECKOH paccMaTpUBaeMBbIX SBICHUSIX, GOPMYIHPOBATH

HalpaBJICHHOCTU H Ba)KHOU
PO B CO3AaHUUN HOBOM 0a3bl

BBIBO/JIBI U 3aKJIFOUYCHUSA,
— OPUMCHATH B IIPOLECCC MMO3HAHUS, UCIIOJIb3YyEMbIC

MaTepHaIbHON KyJIbTYpBIL, B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peHICHuH rJ‘I06“aJ'ILHLIX IpeoOpa3oBbIBATh MOJIEIbHBIE IPEICTABICHUS -
npo0iem YCTOHYHBOI'O XUMHYECKHIA 3HAK (CUMBOII) SJIEMEHTA,
PasBUTHA  YCTIOBCUCCTBA - XUMHYecKas GopMyia, ypaBHEHHE XUMHYECKON
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CBIPbEBOM, JIHEPreTUUYECKOI,
IHMIIEBOM M JKOJOTHYCCKOM
0e30macHOCTH, B Ppa3BUTHU
MEIUIIMHEI, obecreyeHnH
YCIIOBHH YCIEITHOTO TpyAa U
HKOJIOTHYECKH KOMQOPTHOM
JKA3HH  KaXJIOro  4jeHa
o0111ecTBa;
€CTECTBEHHO-HAYYHOU
TPaMOTHOCTH: IMOHUMAaHHMSI
CYIIHOCTH METOJIOB
MO3HAHUS, HKCIOJb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  UCITIOJIB30BaTh
MOJy4aeMble  3HAHUSA VIS
aHaauM3a U OOBSICHEHHUS
SIBIIGHUN OKPY’KaIOLETO MUpa
U TPONCXOIAIIAX B HEM
W3MEHCHNH, YMEHHS IenaTh
000CHOBaHHBIC 3aKIIOYCHUS
Ha OCHOBE HAyYHBIX (PaKTOB H
HUMCHOILINXCA JAaHHBIX C LICJIBIO

HOHy‘IeHI/IH I[OCTOBepHI)IX
BBIBOJIOB;

CIIOCOOHOCTH
CaMOCTOSTEILHO
UCIIOJIB30BaTh XUMHUYCCKHUEC
3HAHUS JUTSE petieHus
npobiem B peanbHBIX

JKU3HCHHBIX CUTYyalluAX,
HHTCpECa K IIO3HAHUIO H

HCCIIEAOBATEIHLCKON
JIESITeTbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K
HEIIPEPBIBHOMY
00pazoBaHuIO u
camM000pa30BaHHuIo, K
AKTUBHOMY MOJIYYCHUIO

HOBBIX 3HAHHMU MO0 XUMHH B
COOTBETCTBHH C KU3HEHHBIMHU
MOTPEOHOCTSIMY;

HHTEpeca K OCOOCHHOCTSM
TpyZla B pasiuvHbIX cepax
npodeccnoHanbHOMI
JIeSITeJIbHOCTH.

PEaxIyH - IPH PEHICHUU YIeOHBIX
MMO3HABATENBHBIX M MPAKTUYCCKUX 33]1a4,
MIPUMEHSTh HA3BaHHBIC MOJICIBHBIC MTPEICTABICHHUS
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB
M3YYaeMBIX BEIIECTB M XUMHICCKUX PEaKIIHHA.

2) 6a30BbIC UCCIIECIOBATEIILCKHIE JCHCTBYS:

— BJIaJIeTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS
BEIICCTB M XUMHUYCCKIX PEaKIliii;

— (opMyIHPOBATh LEJTH U 331a4H UCCIICTOBAHMSA,
HCIIOJB30BaTh MIOCTABJICHHBIC U CAMOCTOSITEIIBHO
c(hopMyTHPOBaHHBIC BOIPOCHI B KAYECTBE
WHCTPYMECHTA TIO3HAHUS M OCHOBBI JIJISI
(hopMUpPOBaHKUS TUIIOTE3BI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBACMBIX CYKICHUM;

— BJIaJICTh HABBIKAMHU CAMOCTOSITCIIBHOTO
TUTAHUPOBAHUSA U MIPOBEJCHUS YUCHHIECKIX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMCHUS
HAOIIOAATh 32 XOIOM IPOIIecca, CAMOCTOATEIEHO
MIPOTHO3UPOBATE €T0 PE3yIbTAT, POPMYIAPOBATH
0000IIeHUS U BEIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMUS,
COCTaBJIATH OOOCHOBAHHBIHN OTYET O MPOJICIaHHON
pabore;

— IproOpeTaTh ONBIT UCCIIEIOBATEIBCKON U
HpOCKTHOﬁ ACATCIIbHOCTH, IPOABJIATH
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIEHOMY
MTOWCKY METOJIOB PEIICHHS MPAaKTHICSCKUX 3a]ad,
MIPUMEHECHHIO PA3IINIHBIX METOIOB
MMO3HAHWUA.BIAICTh HAYYHOI TEPMUHOJIOTHEH,
KITIOYEBBIME MTOHATHAME U METOIaMH (pH3HUECKOH
HAYKH;

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPEJICTBA
MIOUCKa, aHAJInu3a U
HHTEpIIPETAUN
nHpOpPMAaLNH, U
WHPOPMALUOHHBIC
TEXHOJIOTUH IS
BEITIOJTHCHUS 33124
poheCCHOHATBHOM
JIeATEeIHOCTH;

OBnaznenue
JIEUCTBUSAMU:
3) pabota ¢ uahopmanuei:

— OPHEHTUPOBATHCS B PA3TMYHBIX UCTOYHHKAX
nHpOpManny (HayIHO-TIOMYJIsIpHAas TUTepaTypa
XHUMHYECKOTO COICPIKAHUS, CIIPABOYHBIE IIOCOOHS,
pecypcel UHTEpHETa), aHATU3UPOBATH
HH(POPMALIUIO PA3ITHYHBIX BUHJOB U POPM
MpeICTaBICHUS], KPUTUUECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTD;

— (hopMyIHPOBATE 3AIPOCHI X IPUMEHSTH Pa3IIUYHBIC
METOJIBI TIPH TTOKCKE U 0TOOpe MH(pOpPMAITIH,
HEO0OXOIUMOM TS BRITIOTHEHUS YIeOHBIX 3a1aq
OTIPEJICIIEHHOT O THUIIA,;

— IPUOOPETATH OIBIT UCIIOJIE30BAHUS
UH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI
U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

YHUBEPCAJIbHBIMHA MO3HAaBaTCJIIbHBIMH
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— CaMOCTOATEIBHO BBIOMPATh ONTUMAJIBHYIO (OPMY
npeAcTaBiIeHUs] HHPOpMaIuu (CXeMsbl, Tpaduky,
JMarpaMMbl, TaOJIHIBI, PUCYHKH U IpYTHE);

— MICIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA
pu paboTe ¢ XUMUIeCKoi HH(popMaImeii:
MIPUMEHSTHh MEXKIIPEIMETHBIE ((PH3HMIECKUe U
MaTeMaTHIECKHe) 3HAKA 1 CUMBOJIIBI, ()OPMYIIBL,
ab0peBUaTYpPHI, HOMEHKIIATYPY;

— WCMONBb30BaTh W  MPeoOpa3oOBHIBATH  3HAKOBO-
CHUMBOJIMYCCKHE CPECTBA HATJISTHOCTH.
OK 03. ITmanupoBath U 6) TPyIOBOTO BOCITUTAHUS: OBnajeHHe  YHHBEPCAJIBHBIMH  PETYJIATHBHBIMHU
pearnu30BhIBATh —  KOMMYHHKATHBHOM JICHCTBUAMMU:
COOCTBEHHOE KOMIIETEHTHOCTH B ydeOHO- | 1) camoopranuzanms:
Hpo(heCCUOHANBHOE U UCCIIeJ0BaTEIbCKON —  CaMOCTOATEIHHO IIAHUPOBATH M OCYILECTBIAThH

JIMYHOCTHOE pa3BHUTHE,
MIPEANPUHIMATEIbCKYTO
JeATeNbHOCTD B
npoecCHOHABHON
cdepe, UCTIOTB30BATH
3HaHWS 110 IPABOBOH U
(uHAHCOBOI
TPaMOTHOCTH B
Pa3JINYHbBIX )KU3HEHHBIX
CUTYyaLUsIX;

JACATCIBHOCTH, 06IIIeCTBeHHO

MOJIE3HOM, TBOPUECKOH H
JIPYTHX BUAAX JEATEIBHOCTH;
YCTAaHOBKM Ha  aKTHBHOE
ydJacTue B penIeHun
MPaKTHYECKUX 3a1a4
COLIMATIbHOU

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

N3y4YCHUIO npodeccuit
pa3NUYHOTO poja, B TOM
qucie Ha OCHOBE
OPUMEHEHHS  [PSIMETHBIX
3HAHH [0 XUMUH;

YBOXCHHS K TPYLY, JIEOISIM
TpyzAa u pe3yJbTaTam

TPYAOBOH ACATEIEHOCTH;
TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY UHIUBUAYaIbHON
TpaekTopuu  0oOpa3zoBaHUS,
Oyaymeir  mpodeccuu  u
peanmuzani  COOCTBEHHBIX
JKU3HCHHBIX IJIAHOB C YYETOM
JMYIHOCTHBIX HHTEPECOB,
CHOCOOHOCTEW K XHMUH,
HHTEPECOB U MOTpPeOHOCTEH
o01ecTBa;

CBOIO TI03HABATEIIBHYIO JEATEILHOCTB,
OTIpeIeTIsist ee LEIH U 3a]laui, KOHTPOJIMPOBATh U
0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
[peagaraéMblil anropuTM JeCTBUM Ipu
BBITIOJTHEHUH YIE€OHBIX U HCCIIEI0BATENBCKUX
3a7a4, BEIONpaTh Hanbosee 3P PeKTHBHBIH
CIOCO0 UX PELICHNUS C YIETOM ITOTYICHHS
HOBBIX 3HAaHHH O BEIIECTBAX U XMMUYECKUX
peaKLusIx;

2) CaMOKOHTPOJIb:

—  OCYILECTBJIATh CAMOKOHTPOJIb CBOEH
JIESTEIbHOCTY Ha OCHOBE CaMOAHA/IN3a U
CaMOOILEHKU.

OK 04. D¢ddexruBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaH/e;

7) IEHHOCTH HAyYHOTO TIO3HAHMUS:

yOeXKIEHHOCTH B 0c000i1
3HAYUMOCTU XMUMHU IS
COBpPEMEHHOM IIUBUIIN3AINU:
B €€ TYMaHUCTHYECKOI
HaIlpaBJIEHHOCTH U BaXKHOU
POJIK B CO3/IaHUU HOBOH 0a3bl
MaTepHUaJbHOU KyJIbTYpBHI,
penieHnn rIo0ambHBIX
poOJIeM YCTOHYUBOTO
Pa3BUTHA YEJIOBEUECTBA -
CBIPbEBOH, SHEPreTUUECKOH,
MUIIEBOX U 3KOJOTUYECKON
0e30aCHOCTH, B Pa3BUTHH
MEIUINHBI, 00eCTIeYeHUN
YCIIOBUH yCIIEIHOIO TpyJa U
9KOJIOTHYECKH KOM(OPTHOMH
YKU3HU Ka)0TO YIeHa
o0111ecTBa;

OBnajeHre YHUBEPCATGHBIMA KOMMYHHUKATHBHBIMHU

IEUCTBUSIMU:

1) oOmenue:

— 3aJlaBaTh BOTIPOCHI MO CYIIECTBY 00CYXTaeMOi
TEMBI B XOJIC TUAJIOTA H/WJIH TUCKYCCHH,
BBICKa3bIBaTh UieH, GOPMYINPOBATH CBOU
MIPENJIOKEHUS] OTHOCUTEIHHO BBITIOTHEHUS
MpeUIOKEHHOH 3a/1a4u;

2) coBMeCTHasl IS TENbHOCTb:

— BBICTYIIATh C IPE3CHTALUCH PE3yIbTATOB
MTO3HABATEIILHOW JCATEIEHOCTH, MOTYYCHHBIX
CaMOCTOSITENILHO WJIK COBMECTHO CO
CBEPCTHUKAMH TPU BBHIITOJHCHUN XUMHYECKOTO
9KCIEPUMEHTA, MPAKTHICCKON pabOTHI 110
WCCIIeIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB,
peanuzanyuu yaeOHOro MpoeKTa U
(hopMyIIHpPOBATh BEIBOJBI TI0 PE3yIbTaTaM
MIPOBEJICHHBIX MCCIIETOBAHUIN TyTEM
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OK 05. OcyuiecTBiTh
YCTHYIO U ITUCbMEHHYIO
KOMMYHUKAIIHIO Ha
TrOCYTapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C YIeTOM 0COOEHHOCTEH
CONHMANBHOTO U
KyJbTypHOTO KOHTEKCTA;

Osnagenue

COTJIACOBAHUSI MO3MIUIA B X0JI€ OOCYKICHUS U
oOMeHa MHEHHUSIMH.

YHUBEPCAJIbHBIMU PEryJISITUBHBIMU

JIEUCTBUSAMMU:
3) npuHATHSA ce0s U OPYTUX:

OPUHUMATB Ce0sl, TIOHUMAs CBOM HEIOCTATKH H
JOCTOMHCTBA,;

HOPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX TIPH
QHAIM3e Pe3yNIbTATOB [JCATEIHOCTH;
MPH3HABATH CBOE MPABO U MPABO APYrHX Ha
OIIHOKY.

OK 06. IIposBnaTs
Ipa)xJIaHCKO-
NIaTPUOTUYECKYIO
MIO3UILIMIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBEICHUE
HA OCHOBE
TpaIUuLMOHHBIX
POCCHICKHX TyXOBHO-
HPaBCTBEHHBIX
LEHHOCTEH, B TOM YHCIIE
C y4€TOM rapMOHHU3aLUU
ME)KHAI[HOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOUICHUM, IPUMEHATh
CTaH/apThI
aHTUKOPPYNIIOHHOTO
MOBEJCHHUS;

1) rpa’kJaHCKOTO BOCIIMTAHMUS:

— OCO3HaHUS 00YYAFOLMUCS
CBOUX KOHCTUTYLIMOHHBIX IIpaB
1 00s13aHHOCTEH, YBa)KEHUS K
3aKOHY U NPaBOMOPSAKY;

— IPEACTaBIECHUS O COLUATbHBIX
HOpMax ¥ MpaBHIax
MEXKIIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

— TOTOBHOCTHU K COBMECTHOM
TBOPUYECKOH EATENbHOCTY IIPU
CO3/JIaHUH y4eOHBIX MPOEKTOB,
peleHny y4eOHbIX 1
MI03HABATENbHBIX 337124,
BBITMOJIHEHUH XUMUYECKUX

SKCIEPUMEHTOB,
— crlocoOHOCTH ~ NOHUMATh |
MIPUHAMATh MOTHBHI,
HaMEepeHHs, JOTUKY u
apryMEHTEHI JOPYTHX npu
aHaIM3e Ppa3NYHBIX  BHUJOB

y4eOHOI NesITeTbHOCTH;

2) naTpHOTHYECKOT'0 BOCITUTAHUS:

— ILIEHHOCTHOTO OTHOLICHUS K
HUCTOPHYECKOMY U HAyYHOMY
HaCJIEIUI0 OTEYECTBEHHOU
XHMUH,;

— YBa)XCHUS K TIPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU
U TIPAKTHYECKOTO
MPUMEHECHUS XUMUH,
OCO3HAHHSA TOTO, YTO
JIOCTIKEHUS HAYKH €CTh
pe3yJbTaT JUIUTEIbHBIX
HaOJIOICHU, KPOTIOTIIMBBIX
IKCTIEPUMEHTAIILHBIX
MOMCKOB, ITOCTOSTHHOTO TPY/a
YUEHBIX U TIPAKTHKOB;

— HHTepeca U M03HaBaTeIbHBIX
MOTHBOB B HOJIYYEHUH U
MOCJIE/TYOIIEM aHaJIN3e
nH(popManuu o0 nepe1oBhIX
JIOCTHKEHHSIX COBPEMEHHOM
OTEYECTBEHHOH XUMUH;

3) JyXOBHO-HPABCTBEHHOTO

BOCITUTAHMSI:

—  HPaBCTBEHHOT'O CO3HaHMS,
ATUYECKOTO MOBEICHUS,

—  CHOCOOHOCTH OIIEHUBATh
CHUTYaIl1H, CBSI3aHHBIE C
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XUMUYSCKUMH SIBICHUSIMH, K
MIPUHUMATh OCO3HAHHbIE
pelIeHUs], OpUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIICHHUBATh CBOE
[IOBE/ICHHE U MOCTYIKHU CBOUX
TOBapHUILEH ¢ MO3ULUI
HPaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAHHE
MOCHCACTBUM ATUX
MOCTYIIKOB;

OK 07. CopneticTBOBaThH
COXPaHEHHIO
OKpY>Karollel cpeasl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUS 00
N3MEHEHHUH KJIMMara,
MIPUHIUIIBI OEPEKINBOTO
IIPOHU3BO/ICTBA,

3¢ PeKTHBHO
JIeCTBOBATH B
Ype3BbIYAHbIX
CUTYyaLUsIX;

6) 3KOJOrMYECKOr0 BOCITUTAHUS:

9KOJIOTHUECKU
1eJIeCO00Pa3HOro OTHOIICHHMS
K IpUpoje, KaK HCTOUHUKY
CYyLIECTBOBAHHUS )KU3HU Ha
3emie;

MOHUMAaHHMS TI100aTbHOTO
XapakTepa 3KOIOTHYECKUX
mpoOIeM, BIHSIHUSL
SKOHOMHUYECKUX MPOLECCOB
Ha COCTOSIHUE NIPUPOAHOU U
COLIMAJILHOU Cpebl;
0CO3HaHMA HEOOXOIUMOCTH
HCIOJIb30BaHUS JOCTHKECHUN
XMMUH JUISL peleHUs
BOIIPOCOB PallMOHAIBHOTO
HIPHUPOAONOIb30BAHUS;
AKTUBHOTO HEMPHUATUS
JIEHCTBUH, IPUHOCALUX Bpea
OKpYXaroliei NpupoaHOi
cpene, yMEeHUs
MIPOTHO3UPOBATH
HeOJaronpusTHoIe
9KOJIOTHUECKHUE MTOCIIEACTBUS
NpeANPUHUMAEMBbIX JEeHCTBUMI
U TIPeIOTBpAIlaTh HX;
HaJIN4HS Pa3BUTOTO
9KOJIOTUYECKOTO MBIIUIEHHUS,
9KOJIOTUYECKOH KyJIBTYpBHI,
OIBITA AEATENBHOCTU
9KOJIOTMUECKON
HaNpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThECSI UMHU B
MO3HABaTEILHOM,
KOMMYHHMKaTUBHOU U
COLIMAJIbHOM IIPAKTHKE,
CHOCOOHOCTH U yMEHUS
AKTUBHO IPOTHBOCTOSITH
nzeoaoruu xemodoouw;

OK 08. Mcnonb3oBaTh
cpencTBa GU3NUECKOH
KYJBTYPBI IS
COXpaHEHHs U
YKPETIJICHUS 3I0POBBSI B
mporecce
npodeccruoHaTbLHOM
JICATeNIbHOCTH U
MOJIIepKAHUSI
HEOO0XOIUMOTO YPOBHS

4)  QopmHpOBaHHS  KYJIBTYpbI

3JI0pPOBBSI:

—  TOHUMaHHS LIEHHOCTEH
310poBOro M Oe30macHOro
o0pasa KH3HH,
HEOOXOAUMOCTH

OTBCTCTBCHHOT'O OTHOIIICHUS K
COOCTBEHHOMY (PH3UUECKOMY
Y ICUXHYECKOMY 3JI0POBBIO;

coOmoIeHUA TIPaBHII
0e30macHOTO OOpameHust ¢
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(usngeckoit BEII[CCTBAMH B OBITY,
IIOJICOTOBJICHHOCTH; IIOBCCAHECBHOI JKM3HH H B
TPYJIOBOH AESITETbHOCTH;

—  TOHUMAaHUS LIEHHOCTH
MpaBUJI MHIWBUAYAIFHOTO H
KOJIJIEKTUBHOTO 0E€30IacCHOI0
MOBEJCHUS B  CHUTYaIHsX,
YTPOXKAIOMINX 300POBBI0 U
JKU3HU JTFOJICH;

— OCO3HaHHUA IOCICACTBUM H

HETIPUSTHS BPEIHBIX
npuBbIYEK  (yrmotpebieHus
AJIKOTOJIS1, HapKOTHKOB,
KypeHusl);

IIpenmeTHbIe pe3y/ibTAThI OCBOCHUSA Y4eOHOI0 mpeaMeTa XuMusi

1)  cdhopMHpPOBaHHOCTb  MpPENCTAaBICHHIA: 0  XUMHYECKOHM  COCTaBIIAIOLICH
€CTECTBCHHOHAYYHOM KAapTUHBI MHUpPA, POJIM XUMHUM B II03HAHWU SBJICHUM IPUPOABI, B
(GOpMUPOBAHUM MBILUIEHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIHUOHAJIBHOW TI'PaMOTHOCTH,
HE00XO0AMMOM /1715 pellieHHs IPAKTUYECKUX 3a]1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM Cperie;

2) BlaJeHME CUCTEMOW XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraoIIue
NOHATHS (XMMHUYECKHI 3JICMEHT, aToOM, JJICKTPOHHAs 000J0YKa aToma, s-, P-, d-3JeKTPOHHbBIC
opOUTaNM aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCICHHS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA 00bEM, YIJIEPOJIHBIM CKEJIET,
(GyHKUMOHANbHAS TPYNINA, paguKal, H30Mepus, U30MEpbl, TOMOJIOIMYECKUN psJl, TOMOJIOIH,
YIIIEBOOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COETUHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEIIECTBA
(yraeBozpsl, KUpbI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHbIE
COCIMHEHUS, KPUCTAIUIMUECKas pelIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U HHAOTEPMHMUYECKHE, peakU HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMaIus, OKUCJIUTEb,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKOH peaKkIMy, XUMHUUECKOE PAaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopuss XMMHHYECKOIO CTpoeHusi opraHuueckux BemecTB A.M. bByriepoBa, Tteopus
IIEKTPOJINTUYECKON THCCOLMALNY, Tepuoandeckuil 3akoH .M. MeHneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUH, (DAKTOJIOTMYECKHE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUH U OE30MaCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM I€ATEIbHOCTH YEJIOBEKA;

3) chopMHUPOBAaHHOCTH YMEHUH BBIABIATH XapakTepHbIE TNPU3HAKK W B3aUMOCBS3b
W3YYEHHBIX MOHSATHM, MPUMEHSATh COOTBETCTBYIOIIME IOHSATHS NpPU ONHMCAHUU CTPOCHUS U
CBOMCTB HEOPraHNYECKUX U OPraHMUYECKUX BEIIECTB U UX MPEBPALEHUI; BBIABIATH B3aMMOCBA3b
XUMHYECKMX 3HAHUN C TOHATUAMHM U TPEACTABIECHUSMHU JIPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

4) chopMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh HAMMEHOBAHUSI XUMUUYECKUX COEAMHEHUN
MEXIYHapOJHOIO COI03a TEOPETUYECKOW W TPUKIATHOW XMMHUM M TPUBUAIbHBIE HAa3BaHUS
BO)XHEHIINX BEIIECTB (ITUIICH, alleTUJIeH, TIUIEepHH, (heHo, popManbIerus, yKCycHasi KUCIIOTa,
[JIMLIMH, YTapHbIN ra3, yriaeKucbli ra3, aMMuak, raiieHast U3BecTh, HeralleHasi U3BeCTb, IMTheBast
coJla U JPYrux), COCTABIATh (POPMYIIbI HEOPTaHUUECKUX U OPTaHUYECKUX BELIECTB, YPABHEHUS
XUMHUUYECKHUX peaKklnii, 0OBACHATH UX CMBICI; TOATBEPKIATh XapaKTEepHbIe XMMUYECKHE CBONCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIIEPUMEHTAMH U 3alIUCAMH YPAaBHEHUN XUMUUYECKUX PEAKLIN;

5) cpopMUPOBaHHOCTb YMEHMH yCTaHAaBIUBaTh MPUHAMIEKHOCTh HM3YyYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONpPEAEIEHHBIM KaccaM U IrpylnaM COeIMHEHUH,
XapaKTepu30BaTh UX COCTaB U Ba)KHEHIIME CBOMCTBA; ONPEAENATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METAJUIMYECKasi, BOJOPOJAHAs), THUIBl KPUCTAUIMYECKUX PELIETOK
BEUIECTB; KJIacCU(PUIMPOBATh XUMUUECKHE PEaKIUU;
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6) Bi1aieHe OCHOBHBIMM METOJIaMH HAy4HOT'O IO3HAHUS BELIECTB U XUMHUECKUX SIBICHUM
(HaOnroieHne, N3MEPEeHHE, YIKCIIEPUMEHT, MOJISITUPOBAHHCE);

7) cOopMHPOBAaHHOCTh YMEHUH NPOBOAMUTH PAcCUEThl IO XMMHUYECKUM (QOopMysIaM U
YPaBHEHHUSIM XUMHUECKUX PEaKIUi C HCTIOJIb30BaHHEM (PU3HMUECKUX BETMUNH, XapaKTEPH3YIOLIIX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) TIa30B,
KOJIMUECTBA BEILIECTBA; UCIOIb30BaTh CHCTEMHbIE XUMUUECKNUE 3HAHUS JIJIs IPUHATUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHHH IUIAHUPOBATh U BBHIMOIHATH XUMHUYECKUH SKCIECPUMEHT
(mpeBpallleHUs] OPraHUYeCKUX BEILECTB IPU HArpeBaHUU, MOJTY4YEHUE STUICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUU HA aJbJAETHABI, KpaxMaJsl, YKCYCHYIO KUCJIOTY; J€HaTyparlus
0eIKOB IPU HArpEeBaHUM, LIBETHBIE peaklUM OEIKOB; MPOBOJUTH PEaKLUUH HOHHOIO OOMEHa,
OTIpeNeNiATh Cpeay BOAHBIX PAcCTBOPOB, KAUECTBEHHBIC pPEaKIuu Ha cyibdar-, KapOOHAT- H
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHHS; pellaTh SKCIHEPUMEHTaJbHbIE 3aJayd 10 TeMaM
"Mertamne" u "Hemeramibl") B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpalleHnn ¢ BeLeCTBAMU U JIa0OpaTOpPHBIM 00OpYJOBAaHUEM; MPEACTABIATh PE3YJIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3allMCH ypaBHEHHH COOTBETCTBYIOUIMX PEAKIHA H
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

9) cpopMUpOBaHHOCTH YMEHHUS aHAJIM3UPOBATh XMMUUECKYI0 HHPOPMAIIHIO, [T0JIy4aeMYI0
U3 Pa3HbIX UCTOUYHUKOB (CPECTB MaccoBoil nHpopmanuu, cetb IHTEpHET U pyrue);

10) copmupoBaHHOCTH YMEHUN COOJIOJATh MpaBUIa IKOJIOTMUYECKU IIEIECO00pa3HOro
IOBEJCHUS B OBITY M TPYJOBOH IEATEIBHOCTH B LEISIX COXPAHEHUs CBOErO 370POBbS U
OKpYXKarolled MPUPOAHON CpEe/bl; YUUTHIBaTh ONACHOCTh BO3JCHCTBHUS HA JKUBbIE OPraHU3MbI
OIpEeIeIEHHBIX BELECTB, IOHUMAs CMBICH [TOKa3aTels MpeAeIbHON JOMYCTUMOM KOHIICHTpalluy;

11) mms  oOydarommxcsi C  OrpaHMYCHHBIMH ~ BO3MOYKHOCTSIMH  3/I0POBBSI:
c(OPMHPOBAHHOCTh YMEHUS NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/AX IMO3HAHUS
BELIECTB U XUMUYECKUX SIBJICHUI;

12) nnsa cnenblx W cna®oBUAAIIMX —OOydaromuxcsi: c(OpMUPOBAHHOCTb YMEHUS
UCIIOJIB30BaTh pelibepHO ToueuHyro cuctemy obo3Hauenuit JI. bpaiins i 3anucu XuMUYECKUX

bopmyst.
3. COJIEPXAHUE YUYEBHOI'O ITIPEIMETA XUMMS (FA3OBBII1 YPOBEHD)

Pa3nea 1. Opranuveckasi Xumusi.

Temal. Teopemuueckue oCHOBbI OP2AHUYECKOU XUMUMU.

IIpenMer opraHn4eckoll XMMHHU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAUYECHUE B MOJIyYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHHst oprannyeckux coequHeHnit A.M. bytieposa,
ee OCHOBHbIE TNOJOkKeHUsA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSX - OJUHAPHbIE U KpAaTHBIE CBS3H.

IIpencraBnenne o  kiaccuukanuu  OpraHudeckux  BemlectB. HomeHknarypa
OpraHMYECKHUX COEIMHEHUHN (cucreMaTudeckas) M TpPUBHAJIbHBIE HAa3BaHUS BaKHEHIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMeHTANIbHBIE METO/bl M3YUEHUs BEUIECTB M WX MPEBpAIIECHUN: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHWEe U OMNHCAaHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB MPH HarpeBaHUHM (IUIaBJICHUE, 0OYTIIMBaHUE U TOPEHHUE).

Tema 2. Yeneo0opoowi.

AJKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMUYECKHH psf. MeTan u 3TaH - mpocTenimne
MPEJICTaBUTENN aJIKAaHOB: (PU3NUECKHe U XUMUYECKUE CBOIMCTBA (peaklny 3aMeIlleHUs] U TOPEHNs),
HAaxO0JICHUE B IIPUPOJIE, IIOJyYEHHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJOTUYECKUN Psil. DTHIIEH U NMPONWIEH - IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEpPHU3alliN ), TOIYyYeHUE U IPUMEHEHUE.
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Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECCKUE
CBOICTBa (peakuus noauMmepusannn). [loaydeHre CHHTETUYECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psAl. ALETWIEH -
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHe U XUMUYECKHUE CBOICTBA
(peakuy ruIpupoOBaHus, ralOreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pU3MYECKHE W XUMHUYECKHE CBOMCTBA (peakuuu
rajJJoreHUPOBAHUS U HUTPOBAHMS), IOJIyYCHHME M IpPUMEHEHHE. TOKCHMYHOCTh apeHOB.
I'eneTnyeckas CBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMYHbIM KJlaccaM.

ITpupoaHble HCTOYHUKH YTI€BOAOPOAOB. [IpupoHbIi ra3 U NONyTHbIE HE(TAHBIE Ia3bl.
HedTs u ee npoucxoxaenue. CriocoObl mepepaboTKu HePTH: TIEPErOHKa, KPEKUHT (TEPMUYECKUH,
KaTaluTuueckuil), mnuponu3. IlpoagykTel mnepepaboTku HedTH, UX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BELIECTB U UX NPEBPAILECHUN: 03HAKOMIICHUE C
oOpasiiamu IiacTMace, KayaykoB W pe3uHbl, kowiekuud "HedTs" u "Yroms", MogenupoBaHnue
MOJIEKYJ YIJI€BOJOPOJOB W TaJOr€HONPOU3BOAHBIX, INPOBEICHHE NPAKTUYECKOH paboThI:
MI0JIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuernble 3anaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00beMa, KOJIUYeCTBa
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00beMy, KOJIMUECTBY OHOIO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Tema 3. Kucnopoocoodeporcawjue opeanuyeckue coOeOUHeHuUsl.

[IpenenpHble OJHOATOMHBIE CIHMPTHL. METaHON M STaHON: CTPOCHUE, (PHU3UYECKHEe U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOpPEHHE),
npuMeHeHue. BoiopoiHbie CBA3M MEXKIy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoOroaToMHble CHOUPTBHI. OTWICHIJIMKOJIb W TJIMLEPUH: CTPOEHUE, (PU3UYECKUue U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@deHo: CTPOEHHME MOJIEKYJBl, (pU3MuUecKue M XHMMUYECKHe CBOiicTBa. TOKCHYHOCTD
¢denona. Ilpumenenue genona.

Anpnernapl. dopManbIeruj, auneTalblerua: CTpoeHHe, (PU3MUecKue M XUMHUYECKue
CBOICTBa (peaklMM OKHUCIEHHS U BOCCTAHOBJICHHS, KaUECTBEHHbIE DPEAKIUH), MOITYYEHHE U
IIPUMEHEHHE.

OAHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHas U YKCYCHas KUCIOTHI:
CTpoeHue, pU3NUECKUue U XUMUYECKHe CBOICTBa (CBOMCTBA, OOIIME Ul Kilacca KMCIIOT, peaKIus
sTepuduKanmm), moaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBAas KHCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIeE ICUCTBUE.

CroxHble 3¢upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX F(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYTaeBobl: cOCTaB, KIacCU(pHUKALHS yIIIeBOA0B (MOHO-, 11~ U TONKcaxapusl). ['moko3a -
OPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYNbl, (pU3HUECKHe W XUMHUYECKUe
cBoiictBa (B3aumopeictBue ¢ ruapokcuaoM menu (II), okucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXJAEHHWE B NPUPOE,
npuMeHeHue, onosornueckas posib. orocunTes. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnonosa kak IpupoHbie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs peaklus ¢ HOJO0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIECTB M UX IMPEBpAIICHUN: NPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(Il)), MHOroaTroMHbIX
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criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(Il), B3aumoaencTBie Kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.
PacuerHsble 3anaun.
Boruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakiuu (Macchl, 00beMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00beMy, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH).

Tema 4. Azomcooepocawue opeanuieckue cOeOUHeHUs.

AMHHOKHCTIOTBI Kak aM(OTepHbIe OpraHWYecKne coequHeHus. Dusznueckue
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe TIiuiuHA). buonornueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYJISIpHBIE coenuHeHUus. [lepBuuHas, BTOpU4YHas U
TpeTHYHasi CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEJIKOB: THUAPOJIN3, JACHATypaIus,
KauyeCTBEHHbIE PEaKIMK Ha OENKHU.

DKCIEePUMEHTAIBHBIE METOJbl U3yYEHHUs BEIIECTB M HMX IPEBpAIICHHUIl: HAOIIOJCHHE U
OMKCAaHUE JACMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OETKOB MpPHU HArpeBaHUU, IIBETHHIE
peakiuu OeJKOB.

Tema 5. BvicokomonekynapHvie cOeOUHeHUsl.

OcCHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMEp, IMOJHMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpHU3ALUM, CpPEeAHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJICKYIISIPHBIX COCTUHEHUH - MOIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

DKCIEePUMEHTAIBHBIE METOJIbI U3YUCHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Paznen 2. O01ias 1 HeoOpraHuvdeckast XuMusl.

Tema 1. Teopemuueckue 0CHOBbI XUMUU.

XuMudeckuil snemMeHT. AToM. Sapo aroma, HW30TOMBI. DIEKTPOHHAs OO0OJOYKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeieieHusl SJEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuomuueckas cucrteMa XUMHAYECKUX dieMeHToB J[.U.
MenneneeBa. CBsi3b NepHOAWYECKOro 3akoHa W [lepmoamyeckoil CHCTEMBI XUMHUUYECKHX
sanemenToB /.. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NepUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XuMmMudeckod CBSI3U (KOBaJleHTHAast
HEMNoJIsIpHasl W TOJSpHAas, WOHHAs, MeTajuindeckas). MexaHusmbl oOpa3oBaHHs KOBaJIEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKuclieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJNIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o gucnepcHbIX cucteMmax. VMICTUHHBIE U KOJUTOMIHBIE PacTBOPBI. MaccoBasi 10Jid
BEILIECTBA B PACTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHknaTypa HeopraHM4ecKuX
BEIIECTB. ['€HeTHMYECKass CBS3b HEOPraHMYECKUX BEILIECTB, NPUHAMICKAINMX K Pa3IMYHBIM
KJaccaM.

Xumuueckas peakuus. Kmaccuduxaruss XUMHYECKUX peaklUdidé B HEOPraHMYECKOH U
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MAcChl BEIECTB, 3aKOH COXPAHCHUs U MPEBPAIICHUS
DHEPIrUU MPU XUMHUUYECKUX PEAKIIUSX.
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CkopocTh peakliuu, €€ 3aBHCHUMOCTh OT Pa3lnyHbIX (akTopoB. OOpaTuMble peakluu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIMSIOIMIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuyeckas nuccoruanus. CuibHble U cinadbie AeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KUCasi, HeUTpalibHas, 1ejaoyHas. Peakiuy nonHoro ooMeHa.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcrepuMEHTAIbHBIE METOJbl M3YYEHUs BEIIECTB U WX NPEBpAIICHUN: IEMOHCTpAIUS
tabnui "llepuonuueckast cucremMa xumuueckux siemeHtoB J.M. MenaeneeBa", usyuenue
MoJieJel KPUCTAJUIMYECKUX pEelIeTOK, HaOJIoJeHHe | ONHUCAaHUE JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jOXKEeHHWE MEPOKCHIA BOJIOpPOJAa B NPUCYTCTBUH KaTalu3aTopa,
oTpezieNieHUue Cpe/ibl PaCTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBLHOTO WHIUKATOpA, PEaKlIuu
HMOHHOTO OOMEHa), NpPOBEIEHUE MpaKTHUeCKoW padoTbl "BiusHue pa3nuyHbIX (AKTOPOB Ha
CKOpPOCTbh XUMHYECKOW peakiuu'.

PacuerHsble 3anaun.

Pacyetsl o ypaBHEHUSIM XUMUYECKUX PEAKIIHiA, B TOM UHCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeThl ¢ UCIIOJIH30BAaHUEM TMOHATHA "MaccoBasi J10JIs BeliecTna'.

Tema?2. Heopeanuueckas xumusi.

Hemeramnbl. [lonoxxenne HemertauioB B Ilepuoanyeckoil cucreMe XMMHUYECKHX
anemenTtoB J[.M. MenneneeBa M OCOOCHHOCTH CTpoeHHUs aromMoB. Dusmueckue CBOWCTBa
HEMETaJJIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCI0poa, cepsbl, hocdopa u yriepoaa).

XUMUYECKUE CBOWCTBA BaXHCHWINIMX HEMETA/UIOB (TaJIOTCHOB, Cephl, a3ora, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHU).

[IpuMeHeHMe Ba)XHEHIINX HEMETAJUIOB M UX COETUHEHUH.

Mertannsbl. [lonoxenue metannos B Ilepuonnyeckoil cucreMe XUMHUUYECKUX 3JIEMEHTOB
J.M. MenzneneeBa. OCOOEHHOCTH CTPOEHMSI IEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue
¢uznueckue cpoiictBa MeTayuioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUYECKUN P HaNpsSKEHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kajuil, KaJbIMi, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEIIECTB M HUX NPEBPAIICHUNA: H3y4EHUE
KOJUIeKIIMK "MeTasuibl U ciiaBbl”, 00pa3lioB HEMETAIUIOB, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJI0IeHHe W ONHMCAHUE JEMOHCTPAIlMOHHBIX M J1a0OpaTOPHBIX OMBITOB (B3auMoJeicTBHE
TUIPOKCUA ATIOMHHMSI C pacCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE pEeaKIIMU Ha KaTHOHbI
METaJlIoB).

Pacuernsbie 3anaun.

PacueTsl Macchl BemiecTBa WM 0ObeMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMU BELIECTB, pacueTbl Macchl (00beMma,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.
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4. OBBEM YYEBHOI'O ITPEJIMETA W BUJIbl YYUEBHOM PABOTHI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem yueOHOro nmpeamera 34
B TOM YHCIIE:
OcHOBHOE coJIep)KaHHE: 34
- VYpox 30
— IlpakTuueckue 3aHsITHSA 2
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHKe (Comep kaHue
IPUKIIAIHBIX MOJlyJIEN):
- Vpox 2

— IlpakTnueckue 3aHATHS

CamocrositenbHas padbora (Bcero)

IIpomeskyTouHnas arrecrauus B ¢popme JudpepeHInaIbHOIO
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, IPUMECHEHHUE, (PU3MUECKUE U
XUMHYECKHE€ CBOMCTBA, BaKHEHIINE CIOCOOBI  IONyYeHHS
TUOUYHBIX TPENCTaBUTENICH Pa3NUYHBIX KJIACCOB YTIIEBOIOPOIOB
(MeTaHa, 3TaHa, JTWIICHA, alleTWICHa, OyraameHa -1,3, OcH30I7a,
TONTyoJ1a). BEISBIIATE TCHETUYECKYIO CBSI3b MEXKIY YIIICBOJOPOIaMU
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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IIpenenbHble OQHOATOMHBIE CIUPTHL. METaHONI M 3TaHON: CTPOCHHE,
¢bu3nIecKre 1 XUMUYECKHE CBOICTBA (PEaKIMU C aKTHBHBIMH METaJlIaMH,
raJOreHOBOZIOPOAAaMH, TOpEHHE), NpPHMEHEeHHe. BomopoxaHble CBs3M
MEXIy MOJeKylaMu crnupToB. JleifictBue MeTaHONa M 3TaHONa Ha
OpraHU3M YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. OTWICHIJHMKOIb W TIIMLEPHH: CTPOCHHE,
(u3nYecKkue 1 XMMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO LIETOYHBIMU
MeTallllaMi, Ka4yeCTBEHHas peakuuss Ha MHOTOATOMHBIC CIIHPTBI).
JelictBue Ha opraHu3M 4YesjoBeka. [IpuMeHeHuWe TJiMLEpUHA U
STHJICHTIIMKOJIS.

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 | Anpaerunpl. Ypok
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 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 nepuognueckoro 3akona Jl. M. Menzaeneesa u
UMUYECKIX OpOHMTamsiM B aTOMax OIEMEHTOB IEPBBIX YETBIPEX IMEPHUOMIOB. JIEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIONLYI0, OOBICHUTESIbHYIO H
S eMEHTOR ?[J'ICKTpOHHaSI KE)H(bHrypaum aEOMOB. MPOTHOCTHYECKYI0 (YHKIMH. XapaKTepu3oBaTh 3JIEKTPOHHOE
JLIL Mereneena epuosrieckuil  sakoH W Ilepuoaudeckas CHCTEMA XMMMMECKMX | oynoouye  aToMOB XHMHUECKHX OEMeHTOB 1—4 mepromos,
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 lepHojiaM. 3HaueHue neprondeckoro | TPYIMam [epnommieckoii cnctemsr JI. M. Menneneesa
3aKOHA B Pa3BUTHU HAYKH.
6.2 | Crpoenue 2 Ypoxk
iZHICCTBg- 13. | Ctpoenne BemiectBa. XuMHU4YecKas CBsi3b. Buabl XMMHUYECKOil CBsi3u | PackpbiBaTh CMBICH  W3y4aeMbIX MOHSTHH  (BBIIENSATH — HX
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

WOHHOH, METAJUTMYECKOH, BOJOPOMHON) B COSAWMHEHHAX; THII
KPHUCTAJUTMUECKOW PemeETKH KOHKpETHOTro BemecTtBa. Ompenensts
BAJIEHTHOCTh U CTENEHb OKHCIIEHHS XHMHUYECKHX DJIEMEHTOB B
COCIMHEHUSIX PA3NIUIHOTO COcTaBa. [IpOBOAWTH BBIYHCICHUS C
HCTIONBE30BaHUEM MTOHATHS «MaccoBasi IOJIS BEIIECTBA B PACTBOPEY.
Bnamerr wn3ydaeMBIMH XHUMHYECKHUMH TOHATHAMH. OOBACHATH
3aBUCHUMOCTb CKOPOCTH XHMHYECKON peaklUuu OT Pa3IndHbIX
dakTopoB. OmnpenensiTh XapakTep CMCHICHHS XHUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3ACHCTBUS (IIPHUHITHUIT
Jle Illatenbe). CocTaBNATh YPAaBHEHUS PEAKIUi pa3IMYHBIX THUIIOB;
MOJTHBIC W COKpAIIEHHBIC YpaBHCHHS PEaKIUil MOHHOrO OOMEHa,
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 COXpAaHEHMS MAacChl | MPOBEJEHHE,  HaONIOJEHHME W ONUCaHHE  XMMHYECKOTO
BEIIECTB, 3aKOH COXPAHEHUs U NMPEBpAIleHUs SHEPTUU NIPH XMMUYECKUX | 3KCIIEpUMEHTa (IEeMOHCTpAIlMOHHBIE U JIaOOPaTOpHBIC OIBITHI,
peaKIusX. IpakTH4eckue palboThl): 1O ONPEAETICHUI0 Cpeabl 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 COCTOsSTHHE XUMudeckoro paBHoBecus. [Ipuanun Jle Hlarense. MOJNB30BAaHUS ~ XHMHYECKOM  mocymod W 1a00paTOpHBIM
Onextponutudeckas nucconuanus. CUIbHBIE U Cilabble IEKTPONMTHI. | oOopymoBaHneM. IIpencTaBmaTh  pe3ynbTaThl  XHMHUYECKOTO

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

OKHCIHUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKITHH.

OKcIepUMEHTaJIbHbIE METOIBl M3YUYCHHS BEIIECTB M HX IPEBPAICHHN:
nemoHctpanuss — Tabmur,  "llepuonuyeckass  cucTeMa  XMMHYECKHX
anementoB .M. Menneneera", uzyueHne Mojeneil KpHUCTAJUIMYECKUX
peIeToK, HabJIoIeHUE U OIIFICaHUE IEMOHCTPAI[MOHHBIX U Ta00paTOPHBIX
OMBITOB  (pa3joeHHe TEepOKCHIAa  BOAOPOAA B  INPHUCYTCTBUHU
KaTaJli3aTopa, OIPEAeTeHHE CpeIbl PacTBOPOB BEIECTB C ITOMOUIBIO
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 pPACUYEThl, PACYEeThl C WCIOIB30BAHUEM ITOHSTHS
"MaccoBas I0JId BelecTna'.

SKCTIEpUMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX
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).

XUMUYECKUE CBOWCTBA BaXKHEUIIMX HEMETAJJIOB (TaJIOTCHOB, CEPBI,
aszora, Qocdopa, yriepoga W KpeMHHSI) U HX COSIWHCHHH (OKCHIIOB,
KHUCIIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpuMeHeHHE BaXKHEHIITUX HEMETAIIOB U MX COCTMHCHH.

XapakTepHbIC IPU3HAKN) U TIPUMEHSTH 3TH IIOHATHS IIPU OMUCAHUN
COCTaBa M CTPOCHHUSI BEIIECTB, AJISI OOBSICHEHNS OTACIBHBIX (DaKTOB
n sBiaeHUH. OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHU
CBOMCTB HEMETAJUIOB U MX COEAUHEHUIl ¢ yué€TOM CTpOEHHs HUX
aTOMOB M TOJIOKEHHMA B IleprHoaMdecKkoil cHCTEME XUMHYECKUX
anemenToB [I. W. MenneneeBa. XapakTepu3oBaTb (OIHMCHIBATH)
o0Iupe XMMHYECKHE CBOWCTBA HEMETAJUIOB, HMX Ba)KHEHIINX
COEIUHEHUH, MOATBEPXKIas 3TO ONMUCAHUE NPUMEPAMH ypaBHEHHI
COOTBETCTBYIOIIUX XUMHYECKHX peakuuil. XapakTephu3oBaTh
BIMSIHAE HEMETaJVIOB U UX COEAMHEHWH Ha JKUBbIE OpPraHU3MBI;
OINUCHIBATh NPUMEHEHUE B PA3IMYHBIX OOJACTSAX MPAKTUYECKON
JIeSITETbHOCTH IonTBepxnaT  CyLIECTBOBaHHE
TFECHETUYECKOM CBA3M MEXAY HEOPraHMYECKMMHM BEIIECTBAMU C
[IOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOLIMX XMMHMYECKUX PEAKLU.
PackpsiBaTh CYLIHOCTb
PEaKIuii TTOCPENCTBOM COCTABJICHHS 3JEKTPOHHOTO OajlaHca 3THX
peakuuil. IIpoBoauTh peakuuu, NOATBEPKAAIOIIUE XAPAKTEPHbIE
CBOMCTBA H3Yy4YaeMBIX BEILECTB, PACIO3HABATh OIBITHBIM ITyTEM
aHHOHBI, NPUCYTCTBYIOUIME B BOJHBIX pacTBopax. Mcmomb3oBaThb
€CTECTBCHHO-HAY4YHbIE  METOJbl IIO3HAaHUS —  IIPOBEACHHUE,
HaOMIOZIGHWe M ONMCaHWe  XHMHYECKOTO  JKCIEpHUMEHTa
(meMOHCTpalMOHHBIE W JIADOpPATOpPHBIE OIBITHI, MPAKTHYECKUE
pa6otsr). [IpencTaBasaTh pe3ynbTaThl XUMUIECKOTO SKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOUIUX PEAKIUN M JIenaTh
BBIBOABI Ha uX ocHoBe. CnenoBaTh MNpaBHJIaM IOJIb30BaHUSA
XMUMHYECKOH Tocymnoil u  1abopaTopHBIM  00OpYZOBaHUEM.
IIpoBOAUTH BBIYMCIEHUS 10 YPAaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITeTBHO ~ TUIAaHMPOBAaTH M OCYHIECTBISITH  CBOIO
MO3HABATENIBHYIO AEATENBHOCTh; IPUHUMATh 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
AIEKTPOHHBIX 000JI0UEK aTOMOB MeTauIoB. O0IKe 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 sBieHd. OOBICHATH 00IIMEe 3aKOHOMEPHOCTH B H3MEHCHHH
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 METAUIOB, WX
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OO6mme crocoOb! moy4eHust MeTauioB. [I[puMeHeHHe METAIIIOB B OBITY U
TEXHHKE.

DKCIEePUMEHTAIIBHBIC METOBI M3YYCHUS BEIICCTB M UX IPEBPAILICHUI:
M3yYeHHE KOJUIeKIMH "MeTaibl W CIUIaBbl", 0Opa3loB HEMETAJUIOB,
pelleHne SKCIepUMEHTAIbHBIX 3a7ad, HaONIOJCHHEe U OIHCAaHHe
JCMOHCTPAIIMOHHBIX W  JIA0OPAaTOPHBIX  OMBITOB  (B3aUMOJICHCTBUE
THIPOKCHU/IA AIFOMUHHMS C PACTBOPAMHU KHCJIOT U IIEI0YCH, KAUYeCTBEHHBIC
peaxyy Ha KaTHOHBI METAJLIOB).

PacueTHrle 3amaun.

PacueTsl Macchl BeliecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce WIH OO0BEMY OJHOTO W3 YYacTBYIOIIUX B PEaKIUU
BEIIECTB, pacueThl Macchl (00beMa, KOJMYIEeCTBA BEIISCTBA) IPOIYKTOB
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 METAJUIOB OT KOPPO3uH. PacKpeIBaTh CyIIHOCTH
OKHCJINTEIIBHO-  BOCCTAHOBUTEIBHBIX PEAKIUH  ITOCPEICTBOM
COCTaBJICHUs DJIEKTPOHHOTo OanaHca 3THX peakuuid. [IpoBoauTh
peaxiyy, MOATBEPKIAIONIUE XapaKTepHbIE CBONCTBA H3Yy4aeMBbIX

BCHICCTB, pacrno3HaBaTb ONBITHBIM HyTéM HWOHBI MCTAJIIIOB,
MPpUCYTCTBYIOIIIUE B BOJIHBIX pacTBoOpax. Hcnonb3oBath
€CTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HaHUA — 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 oOcHoBe. ClenoBaTh MpaBHIaM MOJb30BaHUSA
XMUMHYECKOH TOoCymnodl ®  1mabopaTopHBIM  0OOpYZOBaHUEM.
IIpoBOaUTE BBIYMCIECHUS 10 YPaBHEHHUSAM XMMMUYECKHUX PEaKLUU.
CaMOCTOSITEeNIbHO ~ IIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
[IO3HABATEJIBHYIO NEATEIbHOCTD; NIPUHUMATh aKTUBHOE Y4acTHE B
IPYNIIOBOM yueOHOU eI TeNbHOCTH

Pa3zgen 9. Xumus 1 ;Ku3HbL

9.1

O6obmaroree
MOBTOPEHUE

2

17.

Pomp xuMum B o0OOECIIEYCHHH 3KOJOTHYECKOW, DJHEPTeTHYCCKOH U
MUIIeBOW 0e30MacHOCTH, Pa3BUTUU MeTUIMHBL [loHATHE O HAyYHBIX
METO/IaX TMO3HAHUS BEIIECTB M XUMHUECKHUX PEaKIIHid.

[IpencraBnernss 00 OOMMX HAYYHBIX NPUHIMIAX IIPOMBIIUICHHOTO
TIOJIYYEHUS] BaXKHEHIIINX BEIECTB.

UenoBek B MUpPE BEIIECTB M MATEPUANIOB: BAXKHEHIINE CTPOUTEIHHBIE
MaTepHabl, KOHCTPYKIIMOHHBIE MaTePHANbI, KPACKH, CTEKIIO, KEPaMHUKa,
MaTepuanbl U1 JIIEKTPOHUKH, OpraHWYecKHe U
MUHEpAIbHBIE YI00pEHUsI.

HaHOMaTepHaJbl,

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

Peanmzamusi MeXNpeAMETHBIX CBSA3€H TNPH  HM3Y4EeHHH oOmed u
HeopraHuuecko xumuu B 11 Kiacce ocymiecTBIsieTcs 4epes
UCIIONIb30BAaHME KaK OONIMX EeCTECTBEHHO-HAYYHBIX IOHATHH, Tak H
NOHATUM, SBIIIOIIMXCS CUCTEMHBIMU JUIl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LUKJIA.

PackprIBaTh pOIb XMMHUU B PEIICHHN YHEPTETHUCCKUX, CHIPHEBBIX U
9KOJIOTHYECKUX TPOoOIEeM UeIOBEYeCTBa, OIHMCHIBATH OCHOBHBIC
HalpaBJICHUA Pa3BUTUA XUMHUYECKON HayKh MW TCXHOJIOT'UH.
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 YMEHBIICHHS U IPEIOTBPAICHUS UX BPEIHOTO
BO3ACUCTBUA.  AHANM3UPOBATh W  KPUTHYECKH  OICHHBATH
HHPOPMALINIO, CBSA3aHHYI0 C XHUMHYCCKHUMH IIpOIlecCaMU U UX
BIMSIHUEM Ha COCTOSIHME OKpyxkaromeidl cpensl. lcmomp3oBath
MOJyYeHHBIE 3HAHMSI M TIPEJCTaBIeHHUS O cdepax IesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY
JUTsl OpUEHTAIlMK B BBIOOpEe cBoel Oymymiel mpodeccCHoHaIbHON
nestenbHOCTH. [IpuHHMMAaTh ydactue B OOCYXKICHHH IpobieM
XUMHYECKOM M DKOJOTMYECKOM HampaBJICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO TIO3MIIMIO TIO0 MpoOjeMe W Mpeasiaratb BO3MOXHbBIE
IIyTH €€ peLIeHUs
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OO0mme ecTeCTBEHHO-HAyYHBbIC TIOHATHS: HAy4IHBIA (HaKT, THIOTE3a,
3aKOH, TEOpHs, AaHalMu3, CHHTE3, KIaCCU(PUKAIHS, NePHOAUIHOCTD,
HaOJII0IeHUe, KCIIEPUMEHT, MOJICIMPOBaHIEe, H3MEPEHHE, SIBJICHUE.
duzuka: mMatepus, SHEprHs, Macca, aToM, JJIEKTPOH, IIPOTOH, HEHTPOH,
HOH, M30TOI, PaJHOaKTUBHOCTh, MOJICKYJIA, SHEPreTHYCCKUN YPOBEHB,
BEIIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIeCcTBa, (hu3nuecKue
BEJIMYUHBI ¥ €TUHULBI UX U3MEPEHUS], CKOPOCTb.

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

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

TexHOMOTHS: XUMHUYECKast MIPOMBIIILICHHOCTb, METaILTyprus,
MPOM3BOJICTBO  CTPOUTENILHBIX ~MAaTEPHUAIOB, CEILCKOXO3SHCTBEHHOE
MMpOU3BOACTBO, nuIeBas MPOMBINIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH
MPOMBIIICHHOCTh, ~ MPOU3BOJCTBO  KOCMETHUYECKHX  IPENapaTos,
MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaos, ANIEKTPOHHAS
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 TaOJUI], IJIAKAThI: «IIEPUOINUECKasi CUCTEMA
XMUMHYECKHUX 3JIeMEHTOB JI. V1. MeHieneeBay, MopTPEThl BBIAAIOIIMXCS YICHBIX-XHMUKOB);

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

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

— Crarnueckue, IMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

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

— KomrmiekT yueOHO-MeTOANYeCKON JOKYMEHTAIINH;

— @oH/ OLIEHOYHBIX CPEJICTB I10 MPEAMETY;

6.2 UnopmanmoHHoe odecrniedeHne peajn3alui NpPorpaMmbl

B OubGnuoteunsiii ¢GoH BXOAAT y4uyeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOTTYIIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3allii UMCIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIUIO
00pa30BaTeNbHBIX TPOTPaMM HAYaJbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CPEeIHEro OOIIero
0o0pa3oBaHUs OpraHU3ANMSIMH, OCYIICCTBISIONUMHU  00pa30BaTEIbHYI0 JEATCIILHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIOIh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKIACHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  oOecriedeH  jgoctyna kK yueOHukam  OBC  Jlanb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611eo00pa3zoBaTeNIbHbIE PEAMETHI).

B obpazoBaTenbHOM IpoOIECCe UCIIONB3YIOTCS ANEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
U3 (QelepabHOTO TMepeuHs SJCKTPOHHBIX 00pa30BaTEBHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alud  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro 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 YUpexXJIeHH cpea. mpod. obpazoBanus; 1-e wuzganume. OOmECTBO C
OTPaHWYEHHON OTBETCTBEHHOCTHhIO OOpazoBaTeNbHO-U3/IaTeIbCKUN HeHTp "Akagemus',
2024 r.

2. Taopuensu O.C., JIeicoBa I'.I". Xumust. TecThl, 3a1a49u U yIIpaKHEHUS: y4e0. TocoOue Jist
CTYACHTOB YyupexxaeHuid cpen. mnpo¢. OOpazoBanus. 1-e wuznmanme; OOLIECTBO C
OTPAaHUYEHHON OTBETCTBEHHOCTHIO OOpa3oBaTEIbHO-U3AATEIBCKUN HEHTP "AKameMus»,
2024 r.

3. Pymsuruc T.E., ®empaman @.I. Xwumusa: 0a30BbIid ypOBEHb: YYCOHUK IS
00pa3oBaTeNbHbBIX OpraHU3aIii, pean3yoIUX 00pa3oBaTeIbHbIE TPOrPAMMBI CPEIHETO
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npodeccuoHaIbHOrO  oOpaszoBaHus; 1-e  u3maHwe.  AKIMOHEpHOE  OOIIECTBO
"U3narensctBO "[IpocBemenue”, 2024 r.

Pageuxuii A.M. Xumusi: 6a30BbIii ypOBEHb: TPEHHUPOBOYHBIE U MPOBEPOYHBIE PAOOTHI:
ydaeOHOe mocoOue, pa3paboTaHHOE B KOMIUICKTE C YYCOHHMKOM Il 0Opa3oBaTEIbHBIX
OpraHuzanui, peaTn3yoNImx o0pa3oBaTesbHbIC IPOTPaMMBbI CpeaHero
npodeccuoHanpHoro  oOpazoBanus. 1-¢  u3gaHue;  AKIHMOHEpHOE  OOIIECTBO
"U3narensctBo "lIpocBemenue", 2024 r.

DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PECYPChI

Xumusi. DJEKTPOHHOE HArjsifHOe I[OocoOue Juisi CTYACHTOB, OOyYarouuxcsi 1o
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 M3 pa3JielioB, BKIIOYAIONIUX CIEAYIOIUE OJOKH: TeMbl C HMHTEPAKTUBHBIMU
3QJIaHUSIMA M TIPUMEpPAaMU  PEIICHMs] TUIOBBIX 3a7ad, TEPMHHBI, W OIPEACIICHHUS.
KOHTPOJIbHBIE Pa0OThI, Ja0OpaTOpHBIE W TpPaKTHYeCKHe paboThl, mpoekThl. 000
"I/IBI[ATEJ'IBCKI/Iﬁ HEHTP "AKAJIEMU".
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