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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUII K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTENIbHON MPOrpaMMbI CPEIHEro
obmero obpazoBanums, npeactaBieHHbx B PI'OC COO, ¢ yuérom Konmeniuu npernogaBaHus
yuebHOro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peau3ylonMX OCHOBHBIE O0pa3oBaTeibHbIE MPOTPaMMbl, H OCHOBHBIX MOJIOXKEHUM
denepanpHO paboueii mporpaMMbl BOCTIUTAHHUS.

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OO0y4YCHHsI, BOCIUTAHMS U Pa3BUTHSI OOYUAIONIUXCS CPEICTBAMU y4EOHOTO MpeaMeTa
«Xumust» nias 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBHJIM KOHIICTITYaJIbHBIC IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, CONEpXKaHMs, pPE3yJIbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTCTBUM ¢ NaHHBIMH TOJIOKEHUSMU MPOrpaMMa 1Mo XUMuu (0a30BbI YPOBEHB) HA
YpOBHE CpeHero oo1ero 0opa3oBaHus:

- yCTaHaBIMBaeT o00s3aTenbHOC (MHBAPUAHTHOE) MPEIMETHOE COJEpIKAHHUE, OIpPEAeseT
KOJIMUECTBEHHBIC M KAUECTBEHHBIC €r0 XapaKTEPUCTUKU Ha KaXKJIOM STale U3y4deHHs MpeaIMeTa,
MpeAyCMaTpUBAET NPHUHIUIB CTPYKTYPUPOBAHUS COJEPKAHUS U PACIPEICICHUS €ro o
KJIaccaM, OCHOBHBIM pazJieliaM U TeMaM Kypca;

- JIaeT MPUMEPHOE pacipe/iesieHne Y4eOHBIX YacOB M0 TEMAaTUYECKUM pa3ieiiaM, PeKOMEHIYEeT
MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHHS OTACIBHBIX TEM Kypca ¢ YU€TOM MEKIPEeIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKH YYeOHOTO TIpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcs 10 - 11 kmaccos;

- J1aeT METOJUYECKYI0O MHTEPIPETALHUIO IeIeH M3y4eHHs MpeJMeTa Ha ypOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpPEIHEro o0Iiero oOpa3oBaHUs, COAECPKATEIbHON XapaKTePUCTHUKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa30BaTENbHOM MPOTPaMMBI CPEIHETO
obmiero oOpa3oBaHUs (JIMYHOCTHBIX, METANpPEIMETHBIX, IMPEAMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON ACSATEIHbHOCTH O0YYaIOIIEerocsl M0 OCBOCHHUIO COJCpKAHUS IpeaAMETa.
[To BceM Ha3BaHHBIM MO3HIMSIM B MpPOrpaMMe MO XHUMHH COONIOACHA MPEEeMCTBEHHOCTH C
denepanpHOl pabodeld mporpaMMoll OCHOBHOTO 00miero obpasoBanust mo xumuu (mis 8 - 9
KJIAaCCOB 00pa30BaTENbHBIX OpraHu3aIuii, 0a30BbIil YpOBEHB).

[Iporpamma MO XMMHH SBJISIETCSI OPHUEHTHPOM JJisi COCTaBIICHUSI PabO4YMX Mporpamw,
aBTOPbl  KOTOPBIX ~ MOTYT TMPEMJIOXKUTH CBOM  MOAXOA K  CTPYKTYPHPOBaHUIO U
MOCJIEIOBATEILHOCTH U3Y4YEHUs y4eOHOro Marepuaina, a TaKkKe CBO€ BHUICHUE OTHOCHUTEIHHO
BO3MOXXHOCTH BbIOOpa BapUaTUBHOM COCTAaBJISIOUICH COMAEpKaHUs MpeaMeTa JOMOTHUTEIBHO K
00s13aTenbHON (MHBapUAHTHO) YacTH €ro CoAepKaHusl.

XuMuyeckoe o0pa3oBaHWE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3aIliy, SBISETCI HEOTHEMJIEMON YacThl0 MX OOPA30BAHHOCTH U CIYXKUT 3aBEPIIAOIIUM
ATAOM peaau3alliid Ha COOTBETCTBYIOIIEM 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IEJIOCTHOW CHCTEME XHUMHYECKOTO 0Opa3oBaHus. KiroueBble IIEHHOCTH KAacarOTCsl TMMO3HAHUS
3aKOHOB TPHUPOABI, (POPMHUPOBAHUS MHPOBO33PEHHUS M OOIIEH KyabTyphl YelOBEKa, a TakKke
HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TIPUPOIAHOU Cpele.
Peanusyercs xumudeckoe oOpa3oBaHHE OOYYAIOIIMXCS HA YPOBHE CpPEAHEro OOIIero
o0pa3zoBaHus CpencTBaMHu yuyeOHOro mpeaMera "Xumus', conepkaHue U OCTPOSHUE KOTOPOTO
ompejieNieHbl B MPOrpaMMe MO XUMHH C YY4ETOM CHelu(UKH HAayKd XMMHH, €€ 3HA4YCHUS B
MO3HAHUM TIPUPOJBI M B MAaTEPUAIBHON KU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOMIMX IeNeH U
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro OoOIIero
obpazoBanus B Poccuiickoii deneparmm.

[Tpu dhopmupoBanuu cojepkaHus npeamera "XuMus" ydTeHbI CIEIYIOIIHE TTOI0KEHUS O
crienirike U 3HAYEHUU HAYKU XUMUH.

XuMHS KaK 2JE€MEHT CUCTEMBl €CTeCTBEHHBIX HAayK UTpaeT ocoOyio poJib B CO3AaHUU
HOBOU 0a3pl MaTepuaIbHOW KYyJIbTYpPHl, BHOCUT CBOW BKJaJ B (POPMHUPOBAHWE PAMOHAIHLHOTO



HAYYHOTO MBIIUICHUS, B CO3JIaHHE IEIOCTHOTO MPEICTaBICHUS 00 OKPYXKAIOIIEM MHUpPE KakK O
€IMHCTBE MPHUPOJBl M 4YeJIOBeKa, KOTopoe (opMuUpyeTcs B XHMHUM Ha OCHOBE MOHUMAHUSA
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEIO0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOESHUEM
BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU O0JIACTSIMA IPUMEHEHHUS.

CoBpemeHHast XUMHUS KaK HayKa CO3MJareibHasi, HayKa BICOKMX TEXHOJIOTUMIM HaIpaBlieHA
Ha pelIeHHe TIJ00aJbHBIX Mpo0JIeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA - CHIPHEBO,
HHEPreTUYECKOM, MUIIEBOM, HSKOJIOTMYECKOH O€30IacHOCTH W OXpaHbl 30pOBbs. TecHO
B3aMMOJCHCTBYSl C IPYrMMHU €CTECTBCHHBIMU HAayKaMH, XMMMs CTajla HEOTHEMJIEMOM YacTbIO
MHUPOBOU KYJIbTYPHl, HEOOXOJMUMBIM YCIIOBHEM YCIICIIHOTO TPyAa W >KM3HHM KaXJOTO 4IEeHA
oOuiecTna.

B coorBercTBHM ¢ 0OmMMM LEISIMH M TNPHHLIUAIAMH CpeIHEro oOmiero oodpa3oBaHuUs
coaepxanue npeameta "Xumusa" (10 - 11 kmaccel, 6a30BbIi YPOBEHb U3yUCHHUS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO TOATOTOBKY OOYYaromuXcs, HEOOXOAMMYIO MM s
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
POI0IDKEHHU 00pa30BaHMs B PA3IMYHBIX 00IACTIX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocrapnstomiuMu  npeaMera «XHUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuuyeckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUsl KOTOPbIX
SBJISIIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUWM U3 OOILIEH XMMHM) U OpraHnyecko Xxumuu. GopMUpPOBAHHUE TAHHOW CHCTEMbI 3HAHUMN
OpU M3Y4YEHUHU MpeaMeTa oOecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOI000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O0mmas 1 HeopraHuyeckas
XUMHS» cHOpMUpOBaHA B IMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
y4yeOHOro Matepuajia M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKONM XHMMHU BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M BJEKTPOHHBIX IMPEACTABICHUN O CTPOEHUU BELIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BeELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa30BaHMs IE€pPBOHAYAIbHbIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX PU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

B npeamere "Xumus" 0a30BOro ypoBHS paccCMaTpUBAeTCsl W3YYEHHBI Ha YpOBHE
OCHOBHOT0o 0011ero 00pa3oBaHusl TEOPETUUYECKUH MaTepuan U (PaKTONOTHYECKHE CBEIACHUS O
BElIeCTBaX M XUMHYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce "OOmas v HeopraHMYecKas
XUMHUA" 00y4aromuMCs MPEeJOCTaBIIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUEHUE NEPUOIUYECKOTrO
3aKOHA C OOILETEOPETUYECKUX M METOJI0JIOTMUECKUX TMO3ULMUH, IIy0Ke MOHATh UCTOPHUYECKOe
U3MeHeHHe QYHKIUI 3TOro 3aKoHa - 0T 0000IaroLIel 10 00bSICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KyJbTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poJib B IIO3HABaTElIbHOW U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh UH(POPMAIMIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
VHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3y4€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsik MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (pUIOCOPCKUX MIEH, TaKMX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB



BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SABICHUMN MMyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEYUH MEXKAy HOBBIMH (pakTaMH M TEOPETHUECKUMH NPEANOChUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MPOoO0JieM, a Takke MmpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPhs, CO3aHNS HOBBIX TEXHOJIOIMHA U MaTepUaOB.

B nmane pemenus 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALUM  OOy4YaroIIUXCS
IOPUHATBIE MPOrpaMMON IO XHUMHUHM IOAXOAbl K ONPEIEICHUIO COJEp’KaHWs U IOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JAEATEILHOCTHU: PELICHUs IPOOJIeM, TOUCKa, aHAJIn3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOOUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B TIO3HAHUHM XUMHUHU.

B mpaxTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMs, TaK U
Ha ypOBHE cpenHero oouiero oOpa3oBaHUs, IpU  ONPEACICHUU  COJAEP)KaTeIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaJULMOHHO TNpu3Haércd (OPMUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOjactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOH KyJIbTypbl. C METOIMYECKOM TOYKM 3pEHUs TakoW MOAXO0J K
OIIPEIENICHUIO LIeIel N3YUYEHHUS [IPEIMETA SBJISIETCS BIIOJIHE OIPAB/IAHHBIM.

I'maBHBIMM LEJIAIMH  M3YYEHHUS IpeaMeTa «XUMHs» Ha YpPOBHE CpelHero oOIiero
oOpasoBanus Ha 6a30BoM ypoBHe (10 —11 ki1.) ABISIFOTCS:

e (opMuUpOBaHME CHCTEMbl XHMHYECKUX 3HAaHMM Kak BaXHEHIIEH COCTaBIAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBBIC MOHATHS,
(yHIaMEeHTaJIbHbIE 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHUE S3bIKa HAayKH, YCBOEHUE U
[OHUMaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS;

e (opMupOBaHME U Pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UI MPUOOPETCHHUS YMEHHI OPHEHTHPOBATHCS B
MHpE BEIIEeCTB M XUMUYECKUX SIBICHUH, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUYECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENHOCTH, CBS3aHHBIX C HAOIMIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIOJeHHEM NpaBUil 0€30MacHOro
oOpareHus ¢ BeIECTBAMH.

CopneprxaTenpHas XapakTepUCTHUKA IIeJIel M 3ajjay W3y4eHUs IMpeaMeTa B IMporpamMme 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMHU NPUOPUTETAMH B CHCTEME
cpeanero obmiero ooOpasoBanusi. CeroHs B MPENogaBaHuU XUMHUH B 00JIbILIEH cTeneHn oTaaércs
IPEIIOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COJep)KaHUs OO0y4deHMs, OpPHUEHTHPOBAHHOM Ha
HOJrOTOBKY BBINMYCKHUKA O00I1€00pa30BaTebHOW OpraHu3aliy, BIIAACIONIET0 HE HaOOpOM
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHHUSMM aKTHBHOI'O
NOJIy4YEeHHUsl 3HAaHUM U MPUMEHEHUS MX B peallbHOM KU3HU JUI PELICHNs NPAaKTUYECKUX 3a/1a4.

B oroii cBa3m npu  um3ydeHuM IpeaMmera  «XHMHS» JTOMUHHUPYIOLIEE 3HAYCHUE
nproOpeTaroT TakKue LEeNu U 33Jauu, KakK:

ajanTanys OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE MHTEIUVIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIFHOMY TMPHHATUIO TPAMOTHBIX pEHNICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMEHEHHUEM;

dbopMupoBaHUe Yy O0OYyYaroImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIMX YHUBEPCATbHOE 3HAYCHHE JUUISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: PELICHUs podieMm,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAEeT Ba)KHOE MECTO B MO3HAHUU XMMHH, a TAKXKe JUI1 OLEHKHU C
MO3UIMI KOJIOTHYECKO 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpPraHu3M YEJI0OBEKA U IPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATEILHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HAayYyHO-TIOMYJISIpHON HH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTH, NPU IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalOImUXCs YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaNpaBIEHHOCTU
XUMUM, €€ BaXHOW poONM B  pEIIeHWH TJI00albHBIX  MpoOJieM  paloHaIbHOTO
MPUPOONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MMOTYYCHHBIX 3HAHUM JJIST IPUHSATHUS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

Ilemn u 3amaum w3ydeHUs npeamera "Xumus" MOTYYHSIM TOIPOOHYIO METOJAHYECKYIO
uHTeprpeTanuio B pazaene "[lmanupyembie pe3ynbTaThl OCBOCHHS MPOTpaMMbl M0 XHUMHH',
TaKUM 00pa3oM 00eCIeYeHO YEeTKOE IMPEACTABICHUE O TOM, KaKWe 3HAHHS W YMEHUS UMEIOT
MpsIMOE OTHOIICHUE K peau3alui KOHKPETHOM IIeIIH.

B yuebnOM maHe cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI».

OO0miee 9MCIIO YacoB, OTBEACHHBIX VISl U3yYEHUS XMUMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHndeckoil XuMuM: €€ BOZHUKHOBEHUE, pa3BUTHE U 3HAYECHUE B IOJIYYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJCTaBUTEIIEH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUHU (IUIaBJICHUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJNKaHbBI: COCTaB M CTPOCHME, TOMOJIOTMYECKUH psan. MeraH M 3TaH — mpocTelive
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XMMUYECKHUEe CBOICTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIiIeBoAOPOJ0B. [IpupoaHblil ra3 u nomnyTHble HE(TIHBIE ra3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuYeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib 1 MPOYKTHI €ro nepepadboTKH.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MIOJIy4YEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOTO BEIIeCTBAa MM NPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckune coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (HU3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJoreHOBOJOpOJIaMH, TOpPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYyJIaMy CUpToB. JleiicTBue MeTaHoMa U 3TaHOa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbUHas U YKCYCHAsi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYIbI, (PU3NYEeCKHEe U XUMHYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. Dorocunres. OpykTO3a Kak H30MEp TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METObl W3Y4YCHHs] BEIIECTB M MX MPEeBpalICHHUI: IMPOBEICHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha TpuMepe HIMHA). buomornueckoe 3HaueHHE
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKH.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBJISIOLINXCA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBObI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPETapaThbl, MaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucrema XUMHYECKUX »dieMeHTOB [ U
MengeneeBa. CBs3b NepUOAMYECKOTO 3akoHa M Ilepnoanyeckoil cUCTEMBl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTeNeHb OKUCIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemecTBa MOJIEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cUcTeMax. MICTMHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBas 1ois
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIIECTB. ['€eHeTnueckas CBS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccupukanus XUMHUYECKHX peakuuid B HEOPraHMYeCKOW Hu
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMble peakluu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIME HA COCTOSHHE XMMHYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBpALLEHUI: JEMOHCTpaLus
tabmun «llepuonnueckas cucrema xummdeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3joXKeHHE MNEepOKCHAa BOAOpPOJAa B IPHUCYTCTBUM KaTajln3aropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOe€HMsI aroMoB. (DU3HUECKHE CBOMCTBa
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, hochopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUsI) U UX COCIUHEHUH (OKCUA0B, KUCIOPOACOAEPKAILUX KHCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue crocoOb! Moay4YeHUs! MeTauloB. [IpyuMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMM KHCIOT U IIENOYel, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEAaKIMM BELIECTB, pacy€Thl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuUuHBL. [loHATHE O Hay4YHBIX MeETOJaX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajoOB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpaIbHbIE yI0OpEHHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
mpaBuiia 6€30MaCHOT0 UCIIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.



MexrpeamMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBS3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOpPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLINBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi IMPOMBIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
porpaMM CpeAaHero o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HIAEHTUYHOCTU — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXJJaHCKOro 0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MPaBUJIAMU IOBEJEHUS,
CIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUUYECKOW JESITEIbHOCTH OOY4YaloUIMXCs IO peaau3aluu
MPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTAaBICHNUST O COLMAIbHBIX HOpPMax M MpPaBWJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTHKY ¥ apryMEHTHI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
UH(OPMALIMHU O TIEPEIOBBIX TOCTHKEHUAX COBPEMEHHOM 0TeUeCTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHbBIE DELIEHHs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M Oe30MmacHoro oOpasza XKHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAaHHUA LEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIEKTUBHOI'O 0O€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIE0BaTEIbCKOW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3InyHOro poja, B TOM 4YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, NPUHOCAIIMX BpEJ OKpYKalolled MPUPOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPaKTHKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE NPHUPOJbI U 4YeJIOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEIIEHUH III00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHUA JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB U UMEIOIINXCSI JaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaThl OCBOEHMSI yuyeOHOro IpeaMera «XUMHUsS» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$[ O6yanOHIHXC$I MG)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepm[, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JIeNCTBUA (mo3HaBaTeIbHEIE, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUITMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JAEWCTBUS B IO3HABATEIBHOU U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I nu pCFYJIﬂTI/IBHI)IMI/I I[GﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JIOTHYECKHE e CTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCUTH pesyanaTLI JACATCIIBPHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh MPU OCBOCHUM 3HAHHWM MPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTeprle HpI/ISHaKI/I HOH?[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIKE MOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe0o0Pa30BhIBATH MOJIEHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XumMudeckas (opMylna, ypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
IIO3HABATCJIIbHBIX H HpaKTI/ILIeCKI/IX 3aja4, HpI/IMeHﬂTB Ha3BAaHHBIC MOJICJIBHBIC HpG}ICTaBHeHI/IH
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM M 3aJadd  HMCCIEJOBAHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOCIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOM JIJIs1 BBIMOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOrO TUTIA;

IpUOOpPETaTh OIBIT MCIOJB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMETHbIe ((U3MYecCKue W MaTeMaTH4YecKHe) 3HaKH U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYXKAaeMOW TEMbl B X0/l AUAIOra W/WiIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU [P BBIIOJHEHUM XMMHYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIbLHBIMH PeryJisiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alrOpuTM JAEUCTBUN NPU BHIOJHEHUM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHON I'paMOTHOCTH, HEOOXOOUMOH IJis
pellIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaoINe
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYIMIA, paJuKal, H30MEepusi, U30MEpHl, TOMOJOTMYECKHHA psA, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHU4YECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe€ B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY
U MIPaKTHYECKOM JesITeIbHOCTH YETI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHYECKYIO CHUMBOJMKY JUIsl COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUHN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpIXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYIISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHWs 1o cucrtemarndeckoir Homenkiatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJIEMHOBAsi KUCIIOTa, CTEApUHOBAsl KUCIIOTa, TJII0K03a, (QPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCT YMEHHUSl OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, UeJJI003a, aMHUHOYKCYCHas KHCIOTa), WJUIFOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MepepadOTKU U MPAKTUYECKOE MPHUMEHEHUE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS IS IPUHATUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB MpU
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOI'O 3KCIEPUMEHTa B (hOpME 3alUCU YpPaBHEHUH COOTBETCTBYIOUIMX pEaKIUH U
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh IpaBMJIa SKOJOIMYECKH Leecoo0pa3Horo
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokasarens II/JIK, noscHsate Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHMSI BELLIECTB U XUMUYECKUX SIBJIICHUN;

JUId  CclenbIX U cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHUMHUYECKOW COCTaBISAIOMIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI OO0BEM, BAJICHTHOCTb, OAJIEKTPOOTPHUIATEILHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pel€Tka, TUIBl ~XMMHUYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIMAIINS, OKHCIHTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jucconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS W MNPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CI/IMBO.]'II/I'—IGCKI/Iﬁ SA3BIK XHWMUH, MHpOBOSSpqueCKI/Ie 3HAaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMacCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM IeATETHbHOCTH YEIOBEKa,



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErami€Has W3BECTb, IUThEBas COJA, NMHUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
0 UX COCTaBY K ONpPEACNEHHOMY KIIacCy/TpyIlie COEAUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
Mpu3HaKaM (YHCIy W COCTaBYy pEarupyrolux BEHIECTB, TEIIoBoMY J(hQeKkTy peakuuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHA, YUMTHIBasl YCJIOBUS, MPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3MYHbIX (DAaKTOPOB; XapaKTEp CMEIIEHUS XMMHYECKOTrO0 PaBHOBECHS B 3aBUCHMOCTHU OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa UM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MACCHI BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpPMUPOBAHHOCTh YMEHHI COOJIO/ATh MpPaBHUiIa MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue NepokcHaa BOAOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEIEIIEHUE CpPEJlb
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cynbar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM C IPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEACTABIAThH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peaxuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHUCTBHS HA JKUBbIE OPraHU3MbI
onpeeNéHHBIX BELIECTB, MOHMMAas cMbich nokaszarens [1IK, noscHaTh Ha npumepax crnocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






