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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpeJHEro oouero oo6pa3oBaHus
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanbHOl 00pa30BaTEILHON MPOTpaMMbl CpeAaHEero oOiero o0pa3zoBaHUS
(®OIT  COO), npencraBaeHHbIXx B DegepanbHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuértom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
denepanny, peanu3ylOIUX OCHOBHbIE 0Opa3oBaTelibHbIE IPOrpaMMBbl, |
OCHOBHBIX ToONOXeHuil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oepneparuu Ha niepuo 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MporpaMmbl MO XUMHUHU, K ONpPENEICHUIO
oOwiel crpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS OOYYAIOMIMXCA CPEACTBAMU
yaeOHoro npeamera « Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIN
koHnentyaibabie ToyioxkeHuss PI'OC COO o B3amM0OOYCIOBICHHOCTH IICIICH,
colepkaHusi, Pe3yJlbTaTOB OOy4YeHUss U TPEOOBAHHN K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0m1eo0pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIONIMM H3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOTOo O00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
30pOBBI0O M TIpUpONHON cpene. Peanusyercs xumudeckoe oOpa3oBaHUE
oOyyJaronuxcsi Ha ypoBHE CpeJHEero ooiiero oOpa3oBaHUs CPEICTBAMHU Y4E€OHOTO
npeaMera «XUMHUS», COJEpKaHHUE M TMOCTPOCHHE KOTOPOro OIpEAeNIEHbl B
nporpaMMe MO XHUMHH C y4€TOM crneuu(UKd HayKd XUMHH, €€ 3HAa4eHHs B
NO3HAHWU MPUPOJAbI U B MaTEPUAIBHON MW3HHM OOIIECTBA, a TAKKE C YUETOM
o0mux 1ened W TMPUHIMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero oorero oopazoBanust B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT ocoOylo pojb B
COBPEMEHHOM LMBWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuagbHONl KYJbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE€ IEJIOCTHOIO MPEJCTaBICHUSI 00 OKpY>KaroIIeM MHUpE Kak O €AUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHHS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMUMUS CTaja
HEOThEMJIEMOH YacThl0 MUPOBOM KyJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HampaBjeHa Ha peLICHue
rNI00aNbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHsI YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBON, YKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MLEISIMH U NPUHUUIIAMU CPETHEro OOIIEero
oOpazoBanus coaepkanne npenmera «Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHB
U3yYEHHUS1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK0 UM I BBIPaOOTKM  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCHEIIHOTO BKIKOYEHUA B JKU3Hb COLMyMa, HPOJIOJHKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  npeamMeTa «XUMHs»  SBISIOTCA  0a30BbIE KypCchl —
«Oprannveckas xumus» U «OOmas U HEOpPraHWYeCKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKIIFOUCHUEM 3HAHUM U3 OOIIEH XUMUHU) U
OpraHnyeckon xuMuu. PopMUpOBAHME NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUU
npeaMera oOecleuyuBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pas3ust
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHuyeckas XUMHUs» copmMupoBaHa B MporpaMMe O XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXO0/JAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHH BEIIECTBA
paccMaTpHUBAaIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCIMHEHMM, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX ¢  DIECKTPOHHBIX
NPEACTaBICHUA O CTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOIOTHMYECKU
AKTUBHBIX COCAMHEHUU. B Kypce oOpraHnyeckod XUMHM IIOJy4YarOT pa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs MEpPBOHAYAILHbIE
NPEICTABICHUS O XMMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuMmus» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOrO 0O0IEero o0pa3oBaHus
TEOPETUYECKUM Marepuad H (PaKTOJOTMYECKHME CBEJIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUSD» O00ydaromuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHE



MEPUOINIECKOTO 3aKOHA C OOIMIETEOPETUICCKUX U METOMOJIOTHYCCKUX TIO3HUITUH,
Iy0)Ke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSAIOIICH U IPOTHOZUPYIOIICH.

Ennnasg cucrema 3HaHMM O BaKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jgomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIIUMHU KyJIbTYpOJOTHUUECKUNA W MPHUKIATHOU
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW U NPAKTUYECKOU
JeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBa)XXE€HUS K IIpoleccy
TBOpUYECTBA B O0JACTH TECOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HMH(POPMAIMIO U
NPUMEHSITh €€ Ui TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a/1a4d. B 1enomM coaepxxanue yueOHOTO
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  W3YyYEHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI JUIsI TTOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuaIbHOE €IMHCTBO HEOPraHWYECKOro M
OpraHUYecKOro MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM NYyTEM OHKCIEPUMEHTa U
pelieHus] TMPOTHBOPEYUM MEXKIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKUX Mpodiem, a
Takke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALUU
00yyYaroImuxcsl MPUHATHIE TPOTpaMMON MO XUMHUU TOAXOAbl K OMNPEIEIICHUIO
colepKaHUsT M TOCTPOCHUS TMpeAMETa MpeaycMaTpuBarOT (OPMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBUH, UWMEIONIUX 0a30BOe 3HAYEHUE IS
pPa3IUYHBIX BHUJOB JEATEJILHOCTHU: pelieHus mpoljieM, MOUCKa, aHaiu3a u
00paboTku uHbOpMAIN, HEOOXOIUMBIX IS PUOOPETEHHUS OIbITa TPAKTUIECKON
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOILIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPETHETO 00IIEeTro 00pa3oBaHus, IPU ONPEACICHUU
COJIEPKATEIIbHOW XapaKTepUCTUKHU I1IeJIe H3y4YeHUs MpeaMEeTa HalpaBICHUEM
NEPBOCTETNICHHONW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAayKu Kak 00JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C



METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHHUIO LIEJIEH WU3y4YeHUsd
peaMeTa SBJISIETCS BIOJHE OMPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHHs TJIABHBIMU LESAMH W3YUYEHHS IpEeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk  BaKHEWIIeH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaJbHBIC 3aKOHBI U TCOPUU XUMHH,
OCBOECHHUE fA3bIKa HAYKH, YCBOECHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl MPUOOpETEHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B IIPUPO/IC, B MPAKTUIECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOICHUEM TPaBUII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsny ¢ atuMm, copepkarenbHasi XapaKTEpUCTHKA LIEJICH U 3a0a4 U3YUYEHUs
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oobmiero odpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONbIIEH  CTENEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHOW OpraHU3alluy, BIAJACIOIIET0 He
HA0OpOM 3HaHUN, a (PYHKIHMOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU U MPUMEHEHUS UX B PEajbHOM >KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM 0OpH U3YYEHUHM NpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TAKKE LIEJIU U 3a]1a4H, KaK:

ajantanus o0y4arolUXcsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH M MX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYaromMXCS  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Jis PA3JIUYHBIX BHUJOB
NESTENHHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHaimu3a U 00paboTKu HH(OpMAIUH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUsI ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe JUIS OIEHKH C TMO3UIUN



DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHMU3M Y€JIOBEKa U MPUPOJHYIO CPELY;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYaroMIMXCs: CHOCOOHOCTH CAMOCTOSTENBHO NPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOJIE30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUN ISl TIOMCKA M aHa/IW3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJICPIKAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHUU W TIPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcs yOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BaXKHOW PONHM B PEIICHUU TI00AIBHBIX MpPoOiieM
paIoOHAIBHOTO MPUPOAONOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpEeKHOTO
OTHOIIEHUS K TPHUPOJE M CBOEMY 3J0POBbIO, a TaK)Ke MPUOOPETEHUS OIbITa
UCTIONB30BAHUS TOJIYYCHHBIX 3HAHWHA ISl TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B ydeOHOM m1aHe cpenHero oOIero oOpa3oBaHUs Y4YeOHBIM MpeaMeT
«XuMus», U3y4aeMblii Ha 0a30BOM YPOBHE, SIBISICTCS O0S3aTEIBbHBIM YUEOHBIM
IPEIMETOM.

OO11ee YnCI0 YacoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero olmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kiacce — 34 gaca (1
yac B Heento0), B 11 kimacce — 34 gaca (1 yac B Heiemio).



COJEPXXAHME OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMHUA

TeopeTruyeckne 0OCHOBbI OPraHUYECKOM XUMMHU

[IpenmeT opraHM4YecKON XUMUN: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepHANOB. Teopus CTpPOCHUS OPraHUYECKUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHBIC moJ0keHUs. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCcKUX BellecTB. loMonorus, wu3zoMepusa. XuUMUYECKass CBiI3b B
OPTraHUYECKUX COCMHEHUAX — OJUHAPHBIE U KPATHBIEC CBA3HU.

[IpencraBnenne o kiaccupukaluu opraHuueckux BemiecTB. HoMenknarypa
OpPraHMYeCKUX COEAUHEHHUM (CUCTEMaThyecKkas) W TpHUBUAJIbHbIE Ha3BaHUs
BAKHEUIINX MMPEICTABUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HUS BEIIECTB W HX NPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMd OpraHWYeCKUX BEIIECTB U MaTepuajaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB [0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. Meran u sTaH —
MPOCTEUIIINE TPEICTABUTEIN QJIKAaHOB: (PU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMenieHus W TOPEHHs), HaXOXKJACHUE B MPUPOJE, MOJyYEeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUMN PsAll. DTUIEH U TMPONUJICH —
NpPOCTEHIINE TPEACTABUTENN aJTKEHOB: (U3UYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallid, OKHUCJICHUA U
MOJINMEPHU3AIINH ), TOJTyYCHUE U TIPUMEHEHHE.

Ankanuensl: OyTtamueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakius mojimMmepu3sanuu). [lonyuyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTAaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUTICH
— TMPOCTEHIINI TPEICTABUTENh AaJKMHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklMK TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApATAIUH,
TOPEHMUS ), MOJyYCHUE U IPUMEHECHHUE.

ApeHnbl. beH3om: cocTaB, CTpoeHHE, (PU3NUYECKHE W XUMUYECKUE CBOWCTBA
(peakuuy TaJIoOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U MpUMEHEHUE. 10.1)on:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIEKAMMMUA K
Pa3IMYHBIM KJIacCaM.

IIpupoaHbple HMCTOYHUKH YIVIEBOAOPOAOB. lIpupoaHslii ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
NEPEroHKa, KPEeKUHI (TePMUYECKUW, KaTaUTUYeCKuil), mnuponu3. I[lpomyKTsl
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMu IUIaCTMAcC, KaydyyKOB W PE3UHBI, KOJUIEKLIUU
«Hepts» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOITYYEHHE 3TUJICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM IIPOAYKTa PEAKIMU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

IIpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOECHHUE,
bu3nueckue M XMMHYECKHME CBOMCTBA (peakuUh C AaKTUBHBIMU MeETallJlaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpuUMeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
du3znueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHas pEakUuss Ha MHOTIOaTOMHBIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[puMenenne rimuuepuHa U STUICHTIIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth (penona. [Ilpumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManpiaeruj, auUETAIBAETHUN. CTPOCHHUE,
(¢u3nuecKue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMS,
KauECTBEHHBIE PEAKIIMH ), IOJYyYEHNE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHEe CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), noiyyeHue u NpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHCJOT. MblIa KaK COJM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KilacCH(UKANMs ~ YriaeBogoB  (MOHO-, - U
norcaxapupl). [JF0Kko3a — MpoCTeHIIN MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJICUCTBHE C
rugapokcugom menu(Il), oxucienne ammuadHbiM pactBopoM okcuga cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKJACHUE B MPUPOJIC, NMPUMEHEHUE,
ononoruyeckas posib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
Heuosio3bl.  dDu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHasl pEaKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBE/ICHNE, HAOIIOJCHHE W OIMHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECUCTBHE TJIHMIIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIeHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wmenu(Il), B3aumoneicTBUE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WJIM MPOJYKTa PEAKIMU 1O MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIIUN).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe mimimHa). buonorudeckoe
3Ha4YCHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeanHeHus. llepBuuHnas,
BTOpPHYHAS M TPETHUYHAsI CTPYKTypa OeiakoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIN3, ICHATYpaIlHsl, KAYeCTBEHHBIE PEAKIINK HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpAICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypallus OEIKOB MpHU
HArpeBaHWM, IIBETHBIC PEAKIINHA OSITKOB.

BricokomoJieKkyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHBb MOJUMEpPHU3AIliU, CPEIHSSI MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHECHCAIIHSI.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEBpallCHUN:
03HAaKOMJIEHUE C 00pa3liaMH MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK M IOHITHUH, SBISIOIIMUXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, KJaccu(UKauus, NepUOIUYHOCTb, HAOIIOEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NYECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBBbIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTAHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE IIPENapaTsl, MaTepHUalbl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHMH

XuMUYEeCKHil 3ieMeHT. AToM. Sapo aroma, H30TONBL. DIJIEKTPOHHAS
000J104Ka. DHEPreTHYecKrue ypoBHH, MOJAYPOBHU. ATOMHBIC opOuTaiu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieiieHUus AIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(UTYpaIUsi AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoguueckas cucTeMa XMMHUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKkoHA U [lepnoanyeckoil CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB W
00pa3yemMbIX MMHU MPOCTBIX U CIOXHBIX BEHIECTB MO TPYIIaM U MEPUOJAM.
3HaYeHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBl XUMHYECKOW CBA3U
(koBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa30oBaHUsI KOBAJECHTHOW XUMHUYECKON CBsA3M (OOMEHHBII U  JIOHOPHO-
akuenTopHeiil). Bogopoanas cBsi3b. BajleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIIA KPUCTAIIMYECKON PEIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 105151 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU . Homenknarypa
HEOPraHMYECKUX BEIIECTB. | €HETHYeCcKass CBA3b HEOPraHWYECKUX BELIECTB,
IPUHAIEKAIINX K Pa3IMYHbIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMM. 3aKOH COXPAaHEHWs MACChl BEILECTB,
3aKOH COXPAHEHUS U IIPEBPAILECHUS SJHEPTUM IIPU XUMUYECKUX PEAKLIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. @DakTOpbl, BIHAIOLIME HAa COCTOSHHE
XuMHu4eckoro pasHosecus. [Ipunnun Jle [larense.

Onexktposutuyeckas nuccouuanusa. CuiibHbIe U crnadbie 3aeKkTpoanuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, EJIOYHAs.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTANIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX IPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [I. U.
MeHpaeneeBa», U3y4eHHE MOJENEH KPUCTAUNIMYECKHX PEIIETOK, HAOIIOJEHUE U
OINHCaHUE IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3iioKEHUE MEPOKCHIA
BOJIOPOJIa B IIPUCYTCTBUM KaTaJIM3aTOPA, OIIPEAEICHNE CPEbl PACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpa, pEAKIUHM HMOHHOTO OOMEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUM.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKUX pEaKLUUW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuyeckux siementoB JI. M. MenueneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJLIOTPONUST HEMETAUIOB (HA MpuMepe
KHCJIOpOJIa, cephbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEUIITMX HEMETAJIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOUWHEHUUH  (OKCHIIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucreMe XUMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MetasuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSI HAMIPSYKEHU METAJIIOB.

XUMUYECKHE CBOWCTBA BAXKHEHUIIMX METAUIOB (HATpUM, KaJlui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYEHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 0Opa3lOB HEMETAJUIOB, PEIICHUE
HKCIEPUMEHTAJbHBIX 3a/Ja4, HAOJIIOJEHWE M OINUCAHHE JEMOHCTPALUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHUCIIOT U IeJI0Yel, KaYECTBEHHbIE peaKIIMU Ha KATHOHBI METAJIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BemiecTBa Ui 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYeHUU 3KOJIOTMYECKOU, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIBHBIE
Marepuanbl, KOHCTPYKIHOHHBIE MATE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHUSIT U 30pOBBE YEJIOBEKA: MPABUJIA HMCIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuia OE30MaCHOTO WCIIONh30BAHUS MPEMAPATOB OBITOBONH XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHW4YeCKOW XuMuU B 11 Kiacce OCylIeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYYHbIX TMOHSITUM, TaK W TOHSATUM, SBISIIOUIUXCS
CHCTEMHBIMHU JUISI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO01mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccupukamusi, MepUOIUYHOCTh, HAOIIOJECHUE,
AKCIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsl, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI ypOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3SICTBEHHOE MPOU3BOACTBO, IHIIEBAs
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  IPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHalIoB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PeE3yJIbTaTaM OCBOCHHUS
00yYaloImMUMUCId TpPOrpaMM CpeaHero ooO1ero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHbIM W  TOpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKu IMJIaHUPYEMBIX PE3YJbTAaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHErO
o0m1ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIHE:

OCO3HAHHE OO0YYaIOIIMMHCS POCCUNUCKOW TPAKIAHCKOW HICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICICHUIO;

HaJIM4Kle MOTUBALIMU K O0yUEHHUIO;

LEJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromMXcsi PYKOBOJICTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LEJOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE MIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JIOCTUTalTCs B
€MHCTBE Y4YeOHOM M BOCHUTATEIBHOM JAESTENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJIeaJjaMU POCCUHCKOIO TPa)KJAaHCKOrO OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMPOIECcCaM
CaMOTO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yJaromMXxcs.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHHS MpeaMera «XUMHUsS»  OTpakaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEILHOW MW TIPAKTUYECKON NESITEIHHOCTH
o0ydJaronuxcst 1Mo peaju3aiyy MPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCIE B
YaCTH:

1) rpamaaHCKOTr0 BOCIMTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLMAJIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJI0B YUEOHON AESTENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LICHHOCTHOI'O OTHOLIEHHWS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IIPUMEHEHUS XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U PAKTHKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TIOJYYEHHU M TMOCIEIYIOLIEM
aHanu3e MH(OpMAIMU O MEePEAOBBIX JOCTHIKEHUSX COBPEMEHHOM OTEYEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME IOCJIEACTBUU STHUX
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMIo/IeHUsT TpaBui 0Oe30MacHOro oOpalieHus C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOTr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEOBATEIbCKON
NESTeNIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpYECKOM M  JOpyrux BUAax
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME B PEUICHUH NPAKTHYECKUX 3a7ad
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEJAMETHBIX 3HAHUM 10 XUMUU;

YBOXXEHUS K TPYLY, JIIOJAM TPY1a U pe3ybTaTaM TPYA0BOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CyIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MMOHUMAHMS TJIO0AJIBHOTO XapaKTepa SKOJOTHYSCKHX IPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX ITPOIECCOB HAa COCTOSIHUE MPUPOTHON U COITMATILHOM CPEIbI;

OCO3HAHMUSI HEOOXOJIMMOCTH HCIIOJB30BAHUS JOCTHOKEHUM XUMHH IS
pelieHus BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIb30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
IPUPOHON cpelie, YMCHHS IIPOTHO3UPOBATh HEOJAroNmpHATHBIC AKOJOTHUYCCKHUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUM U TPEJOTBPAILATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OITbITa JIeSITEILHOCTH HKOJOTHYECKOH HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM M yMEHHMS aKTHBHO IIPOTHUBOCTOSITH MJCOJIOTHU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
GbOopMUPOBAHUH PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
npeACcTaBiIeHUusl 00 OKpYKarolleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHM JUISI  COBPEMEHHOM
MUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/TaHUM HOBOM 0a3bl MaTepUAIBHOM KYJIBTYPBI, pEIIEHUH TI00abHBIX TPOOIeM
YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPhEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHHUH YCIIOBUUN
YCHENTHOTO TpyJa MW JKOJOTHYECKH KOMMOPTHON KHU3HM KXKJIOTO UJIeHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh



MOJTy9aeMbIe 3HAHUS JIJIS1 aHAIN3a U OOBSICHEHUS SBIICHUI OKPYKAIOIIETO MHUpPA U
MPOUCXOMSAIINX B HEM N3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAy4YHBIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IIeNIbI0  TIOMydYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XHMHYCCKUE 3HAHHS IS
penIeHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM000Opa30BaHHI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW IO XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NeSTETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOSHUS y4eOHOTO TIpeaMera «XuMus» Ha
YPOBHE CpeHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble A1 (OpMUpOBaHUS ~ MHUPOBO33PEHHUS  OOYYAIONIUXCS
MEXTUCITUTUTMHAPHBIC (MEXKITpEIMETHBIC) OOICHAYYHBIE TOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CIEeNU(PHKY METOJOB TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpolece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEAOBaHNE, HAOTIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIE), o0ecreunBaronue dbopmupoBaHue GyHKIMOHATBHON
IPAaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU 00yYarolInXxcs;
CIIOCOOHOCTB o0yyaromuxcs HCITI0JIb30BaTh OCBOCHHBIE

MEXTUCIUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBUA B IMO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Mo3HABaTeJbHbIMH
JeliCTBUSIMMU

1) 6a30Bble JJoruveckue aeMcTBusi:

CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENICIISATh LENU JCITEIbHOCTH, 3aJaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILIIJICHHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKWA TMOHSATHH W YCTAHABJIMBATh MX B3aWMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXJAeHUS (MHIAYKTUBHbBIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOACIIBHBIC TIPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHYecKas ¢GopMmylsia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEICTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIHpOBATH 1SN U 33/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAdeCTBE HWHCTPYMEHTA
MIO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJI0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
00001IEHNS U BBIBOJbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
NEATeNIbHOCTH, MPOSBIISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MO3HAHMSL.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NOMyJIsIpHAasl JIUTEpaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcel MaTepHETa), aHanm3upoBaTh WH(YOPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3THYHBIE METOJbI MPU TOUCKE U
otbope wuHPOpMAlUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYCOHBIX 3ajad
onpenenEHHOro TUIa,

npuOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAIBHYIO  GOpMY  TPEACTABICHHUS
uHbopmaIu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON wuH(poOpMaIeil: NpUMEHATh MeXIpeAMeTHble ((usudyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (POPMYJIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJIATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaE€MOM TeMbI B XOJ€ rajaora u/uin
JTUCKYCCHHW,  BBICKA3bIBaTh  WACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOJTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSTEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
M3Y94aeMBbIX BEIIECTB, pealn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJIibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHUSI 1 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeSATENBHOCTh, Ompenenisis e€ Ienu W 3aJavyd, KOHTPOJIHUPOBATH W TI0O Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii ajiropuT™M JACHUCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3aj7ad, BBIOMpaTh HamOoJee
3G (EKTUBHBIN CIMOCO0 HMX pEHICHHS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOAaHaIn3a
¥ CaMOOILICHKH.

NNPEIMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTpaXaroT:

c(hOPMUPOBAHHOCTb  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, POJIUM XUMHH B TIO3HAHUM SIBICHUUN



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHUs] TPAKTUYECKUX 3a]1a4
U JKOJOIM4eCKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[0POBBIO M NPUPOAHOMN
cpexne;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATHS (XMMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEGHTHOCTbD, JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIApHas
Macca, MOJISIpHBIM 00BEM, YIJEpOJHbIM ckener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKHI Psif, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U a30TCOJEpIKAIINE COECAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOIYYCHHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COECIUHEHUM;

C()OPMUPOBAHHOCTb YMEHMH HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
W3rOTaBIMBATh MOJAEIA MOJIEKYJ] OPraHMYECKUX BEIIECTB IS WIIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHUYeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K OMNpEAeIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHU (yriieBOJOpPOAbl, KHUCJIOPOA M a30TCOAEpKalue
COE/IMHEHHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb MM Ha3BaHHS I10
cuctematudyeckoit Homenknatype (IUPAC), a Taxke NpUBOIWUTH TPUBHAIBHBIE
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMNMWICH, AalleTHUJIEH,
ATWJICHIJIMKOJb, TNHIEPUH, (eHos, (hopMalbIerul, alueTaablIerul, MypaBbrUHas
KHCIIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCIIOTA, CTE€APUHOBAsI KMCIIOTA, TIIF0KO034,
bpykTO3a, KpaxmMai, HeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh YMEHMSI ONPENENSATh BUJbl XMUMHUYECKOH CBs3U B
OpraHUYEeCKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. BytnepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHYECKHE CBOICTBA TUIMHUYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJICH, MPOMUJIEH, alleTUJICH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METAaHOJ, 3TAaHOJ], JTHUJICHIJIMKOJb,
IJIMLIEPUH, (EHOJI, aleTalbIeruj, MypaBbuHAs U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, I[eJUTI0103a, AMUHOYKCYCHAsl KUCI0TA), MITIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (He(Th, NPHUPOIHBIA Ta3, YyTojb), CIOCOOBI HUX MEpepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ[aX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNEe, N3MEPEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS [UIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOPYJOBaHUEM, a TAKXKE MpaBHiia OOpaIieHus: ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSMH IO BBITOJHEHHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
HKCHEPUMEHT (TIPEBPALIEHUS OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTraHHUYECKHUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HAarpeBaHWU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKM O€30MacCHOCTH TMpU OOpalleHUuu C
BEIIECTBAMU U JIaOOPATOPHBIM OOOPYJOBAHUEM, TMPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, UaTEepHET U ApyTrUX);



chOpMHPOBAHHOCTh ~ YMEHHA  COONMIONATh  MpaBWja  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONW Cpe/bl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMas cmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W TPEAOTBPALICHHS HX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEeJIOBEKA;

JUIS 0OYYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XHMUYECKHX

dbopmyi.
11 KIIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpMUPOBAHHOCTb  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsT PEIISHUS MPAKTHYSCKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraloIye MOHATHS (XUMUYECKUN B3JIEMEHT, aToM, u30Tom, s-, P-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METATUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAsT PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMH, PacCTBOpP, DJICKTPOIUTHI,  HEIIECKTPOJIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOIUTUYECKON Auccoruanuu, nepuoanuecknii 3akon JI. M. MeHnneneena,
3aKOH COXPaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUU SI3BIK XUMUU,
MHPOBO33PEHYCCKUE 3HAHMWS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKHUX SIBJICHHH, (PAKTOJOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30TaCHOM HCIOJIb30BAHMH BKHEHIITUX HEOPTaHUYCCKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATCIBHOCTH YEJIOBEKa,;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIC MPU3HAKU TOHATHUH,
YCTaHAaBJIMBaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE INOHATUA IIPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM  XMMHUYECKUX  pEaKIuH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKAsl, BOJIOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMI;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneiIEHHOMY KIacCy/TpyIine
COEAMHEHUN (TIPOCTHIE BEUIECTBA — METAJJIbI U HEMETAJIbl, OKCUIbl, OCHOBAHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMsl
xuMmuueckux syemMeHToB JI. M. MenneneeBa, MCHONb3ys TOHATHS «s-, P-, O-
DIIEKTPOHHBIE opourtamm, «3HEPreTHYECKNe YPOBHU, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COCAUHEHUU
110 repuoaam u rpymnnaM llepuoanueckon cucTeMbl XUMHUECKHUX dyeMeHToB [[. 1.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMHAYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3UM MEXIYy HEOPraHMYECKUMHU
BEILIECTBAMU C MOMOULIBIO YPABHEHUI COOTBETCTBYIOUIMX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IuMYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrollUX BEIIECTB, TEIJIOBOMY
s eKxTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHHSI PeaklUii HOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKIIMM UAYT 10 KOHIIA;



chOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHC
KAUEeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPTraHUYECKUX BEILECTB, pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAHOBUTEJBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCIMOCTh CKOPOCTH XMMHUYECKOU
peaKIuu OT Pa3uyHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 pPaBHOBECHUSI
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JeKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTaBICHHN 00 OOMIMX HAy4YHBIX MNPHHIUIIAX U
AKOJIOTMYECKUX MPoOIeMaxX XUMUUECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUS «MaccoBasi JOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IIPU XUMHUYECKUX PEaKIIMAX, MAaCChl BEIIECTBA WU 00BEMA Tra30B IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(¢eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XHMUYECKOM
MOCY/IOW U J1Ta0OpaTOpHBIM O0OpYJAOBaHHWEM, a TaKXe IpaBUiia OOpAIICHHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpPENEIICHUE CPEAbl PACTBOPOB BEUIECTB C IOMOMIbIO YHHBEPCAIBHOTO
WHJWMKATOPa, BIUSHUE PA3JIUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIu,
peakuud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
teMam «Metamnb»y u «HeMmeramnae») B COOTBETCTBHM C IMpaBHIAMH TEXHUKU
0€30macHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U JaOOPaTOPHBIM 000PYI0BAHHUEM,
NPEACTaBIATh PE3yJbTaThl XMUMHYECKOrO »OKCIepuMeHTa B (opMe 3amucu
yYpPaBHEHHUI COOTBETCTBYIOIIUX peakuuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHpopMaIMIO, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
KOMMYHUKaIuu, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TpaBUja  JKOJOTHUECKH
1eaecoo0pa3Horo MOBEJASHUS B OBITY W TPYJIOBOH ACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONW Cpe/bl, OCO3HABATH
OTIACHOCTh BO3/ICHCTBUS HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbica nokazatens [IJIK, mosicHIT, Ha mnpumepax CrnocoObl YMEHBIIEHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 0OYYaroIUXCS ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbBSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECTB M
XHMHYECKUX SBICHUH;

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3amucn XMMUYSCKHX

dbopmy.
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14

[pupoHbIe HCTOYHUKH
yTJIEBOIOPOIOB: IPUPOIHBIN
ra3 U NOIyTHbIC HEPTSIHBIC
rasbl, HeTh ¥ MIPOAYKTHI €€
nepepadboTKu

15

IIpupoaHbIE HICTOYHUKH
YIJIEBOJOPOIOB: IPUPOAHBIN
ra3 ¥ NOIyTHbIC HEPTSIHbIC
ra3bl, He()Th U MPOIYKTHI €€
nepepaboTKu

16

KonrpomnbHas padora mo
paszaeny «YTriaeBogopOIb»

17

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: METAHOJ U ATAHOI.
Bogoponas cBsi3b

18

MHOroaToMHBIE CIIUPTHI:
STUJICHTJIMKOJIb U TIULEPUH




19

DEHOII: CTPOCHUE MOJIEKYJIBI,
¢du3nuecKkue 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHHE

20

Anpneruapl: popmMaabaeru
U aleTaabAerua. AeTOH

21

OOHOOCHOBHBIE NpPEEIIbHBIE
KapOOHOBBIEC KHCJIOTHI:
MypaBbUHas U YKCyCHas

22

[TpakTuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CTCapI/IHOBaH 1 OJICMHOBAasA
KHCJIOTBI, KaK
MNpEACTAaBUTCIIN BBICHINX
Kap60HOBLIX KHUCJIOT

24

MpI1a Kak COJIN BBICIIINX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE NENCTBUE

25

CrnoxHble 2¢upbl Kak
IIPOU3BOIHBIE KaPOOHOBBIX
KUCIOT. ['Maponn3 cinoxHbIX

a¢hupoB




26

Kupsl: runponus,
pUMEHEHHE,
Ouosoruueckas poJib )KUPOB

27

VrieBoasl: COCTaB,
KJIaccuukanus.
Bakneiimue npeacTaBuTeNnu:
TIII0K03a, PpyKTO3a,
caxaposa

28

KanMaJ'I 1 LESJJIK0JI03a KaK
MMPUPOAHBIC TTOJIUMEPBI

29

KonTponbhas padota no
paszaeny
«Kucnopozaconepxamue
OpPraHNYECKHUE COCAMHEHUS»/
Bceepocculickas
npoBepoyHas paboTa

30

OO61mas xapakTepuCcTHKa
a30TCOEPIKAIINX
OpPTaHUYECKUX COSIMHECHUI /
Bceepocculickas
mpoBepoyHas pabora

31

AMUHEBI: METHJIAMUH 1
AHWUJINH




AMHHOKHCIIOTHI KaK
am(oTepHbIe OpPraHuYeCKUe
COCIMHCHUS, UX

39 O1OJI0rHYeCKOe 3HAYCHHE.
Ilentnael. benku kak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIE
COCIMHCHUS

OCHOBHBIE TIOHATHS XUMHH
33 | BBICOKOMOJICKYJISIPHBIX
COEeIUHEHNN

OCHOBHBIE METOBI CHHTE3A
34 BBICOKOMOJICKYJIIPHBIX
coeauHeHui. [1macTMmacchl,

Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

34




11 KITACC

Nt

~

Tema ypoka

KoanuyecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypcsl

XUMHUYECKUH J1€MEHT. ATOM.
DneKTpoHHass KOHPUTyparus
aTOMOB

[Tepronuueckuii 3aKOH U
[Tepronuueckas cucrema
XUMHUYeCKHX djieMeHToB 1. 1.
MeneneeBa, ux cBsi3b C
COBPEMEHHOM TeOpHUEl CTpOeHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJICMEHTOB U
UX COCIMHEHUH T10 TpyInaM 1
nepuojiaM. 3Ha4CHHUE
MEePUOINIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa B pa3BUTHH
HayKU




CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTHOCTb.
DNEeKTPOOTPULIATETLHOCTb.
Crenens okucieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[lonsTHE O NUCIIEPCHBIX CUCTEMAX.
WUctunnsie n KOJIJIOMAHBIC
pactBOpsl. MaccoBas 101
BELIECTBA B PaCTBOPE

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.
T'eneTnyeckas CBA3b
HEOPraHWYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanus XumMuaeckux
peaKIUii B HEOPTAaHUYECKOU U
OpraHUYEeCKON XUMHUH. 3aKOH
COXpaHEHHUs MACChl BEILIECTB;
3aKOH COXpaHEHUs U PEeBPaIllCHHs
SHEPTUH NMPU XUMUUYECKUX
peaKIusax




Ckopoctb peakiun. OOpaTumMbie
peakuu. XMMU4YECKOE
paBHOBecHe

10

[IpakTuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peaxIm»

11

DNEKTpOoNIUTHYECKAs
mucconmanui. Ilorarue o
BOJI0OpoAHOM moka3zatese (pH)
pactBopa. Peakiium nOHHOTO
oOMeHa. ['uaponu3 opraHun4ecKkux
Y HEOPTaHUYECKUX BEIECTB

12

OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEIIHHBIC PEAKITHH.
[TonsiTrie 00 AMEeKTpOIIH3E
pacIuIaBoB U pacTBOPOB COJICH

13

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

14

Mertasibl, UX OJIOKEHHUE B
IIepuonnueckoii cucreme
XUMUYeCcKuX djiemeHnToB 1. Y.
MenzeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O61ue
(u3nyeckre CBOMCTBa METANIOB

15

CrninaBel METaJIOB.
DIEKTPOXUMHUYECKUN P
HanpsH>KEHUA METaJIOB




16

XHMMHUUYECKUE CBOMCTBA
BAKHEHIIINX METAJUIOB (HaTpuUH,
KaJlkii, KaJIbIIHi, MarHuii,
AIIOMUHHI) U UX COETMHEHUI

17

XUMHUYECKUE CBOWCTBA XpoMma,
MEIN U UX COeIUHEHUN

18

XUMHYEeCKHE CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[TpakTrueckas padota Ne 2.
"Pemenne skcriepuMEHTAIBHBIX
3a1a4 o reme «Meramib»"

20

Hewmeramibl, UX MON0KEHUE B
[Tepuonuueckoit cucreme
XUMUYeCKHX djieMeHToB 1. 1.
Memnneneesa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB

21

®u3nYEeCKre CBOKMCTBA
HEMETAaJIOB. AJUTOTPOITHUS
HEMETaJIOB (Ha MpUMepe
KHCIopoJa, cepsl, hocopa u
yTaeposa)

22

XUMHU4YecKre CBOICTBA TaJIOreHOB,

CCPbI U UX COG,I[I/IHCHI/Iﬁ

23

XuMHYECKHE CBOMCTBA a30Ta,
(docdopa 1 UX CoeTMHEHHIA




24

XUMHUYECKUE CBOWCTBA yIJIEpOa,
KPEMHUS U UX COCTMHEHUN

25

[IpumeneHne BaxKHEUIINX
HEMETAJUIOB U UX COCIMHEHUI

26

O0o0011IcHNE U CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTranasn).
Brruucnenus mo ypaBHEHHUSIM
XUMHYECKHUX PEAKIUi U
TEPMOXUMHYECKHUE PACUETHI

27

[IpaxTuyeckas padota Ne 3.
<<PCH_ICHI/IG BKCHepI/IMeHTaHBHBIX
3aga4 no reMe "Hemetaminr"»

28

Kontponbnas padoTa mo TemMam
«Metame»y U «Hemetamie)

29

Heopranuueckue u oprannueckue
kucioTel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS




30

AmdoTepHbIe HEOPraHUIECKHUE U
OpraHWYECKHUE COCAUHEHUS.
I'enernyeckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponb xumMuu B obecrieueHuu
AKOJIOTUYECKOM, SHEPreTUUEeCKON 1
MUIIEBON OE30MTaCHOCTH, Pa3BUTHH
MEIHIIMHBI

32

[IpencraBienust 06 0OmUX
HAyYHBIX TIPHHIIATIAX
MIPOMBIIIJICHHOTO TIOJyYCHHS
BaXKHEUIIINX BEIIECCTB

33

Yenosek B MUpe BEIECTB U
MaTepHaoB

34

Xumus u 3J0POBBE YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kox nposepsiemoro
pe3yJjbTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI 0CBOEHHsI OCHOBHOI 00pa:
cpeHero oouero oopazoBanus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘ICCKOﬁ XUMHHU

11

ChopmupoBaHHOCTH MPEACTABICHUH O XUMHUYECKOW COCTaBJISIONIC]
MHUpa, pOJIM XUMHUH B MMO3HAHUH SIBJICHHUI MPUPOJIbI, B POPMUPOBAHUH 1
e (pyHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOJUMOW JJIsi pElIeHUs Tpal

00OCHOBaHHOT'O OTHOIICHHS K CBOEMY 370POBbBIO U MPUPOIHOM cpejie

1.2

Brnanenue cucteMol XMMUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBO
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKMCIECHUS, XUMUYEC
MOJISIDHBIM 00BEM, YIJIEPOAHBIM CKeneT, (yHKIUOHANbHAs Ipymma
TOMOJIOTUYECKHN psfl, TOMOJIOTH, YIJIEBOJOPOXABI, KHUCIOPOA- U
OMOJIOrMYECKH aKTUBHBIE BellecTBa (YIJIEBOAbI, dKUPbI, OEIKH), MOHOM
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUM U 3aKOHBI (TEOPUS XUMLE
BeuiecTB A.M. BytnepoBa), 3akOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XI
O CBOWCTBaxX, COCTaBe, IMOJIYYEHHH M OE30I1aCHOM MCIIOJIb30BaHUU

OpraHn4€CKuX BCIICCTB B 6LITy u HpaKTI/IquKOﬁ JACATCIIBHOCTH YCJIOBE

1.3

ChopMuUpOBaHHOCTh yYMEHHUH BBIABIATH XapaKTEPHBIE MPU3HAKH
B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATHS IIPU O

MIPEeBpALIEHUI OPraHuYeCKUX COeTMHEHU N




1.4

Cc(OPMHPOBAHHOCTh YMEHUH UCIOIB30BATh XUMUYCCKYIO CUMBOJIUKY [
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOMN) (POPMYIJI OpraHUIECKUX B
pCaKHHﬁ, H3TO0TaBJIMBATb MOACIIN MOJICKYJI OPTaHUYCCKUX BCIICCTB IS

MMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMUpOBaHHOCTh YMEHHI YCTaHABJIMBATh MPUHAIICKHOCTh H3yUe
HX COCTaBy U CTPOCHHIO K ONpPEIeNEHHOMY Kiaccy (TpyMIe) COEIUHE
a30TCoJIEpIKAIlUe COCAMHEHHS, BBICOKOMOJICKYJIIPHBIE COCIUHCHE

cucremaruyeckoit Homenkiarype (IUPAC)

1.5

CpopMUPOBAaHHOCTh yMEHHUS OIPEACNATh BUIbl XUMHYECKOW CBS3I

(onuHapHBIE U KpaTHBIE)

1.6

CchopMupoOBaHHOCTh YMEHHUSI HMPUMEHSTH: MOJOXKEHHUS TEOPHH CTPOCE
bytnepoBa s OOBSICHEHHMs 3aBUCUMOCTH CBOMCTB BEILECTB OT

COXpaHCHUA MacCChl BEHIECTB

VYTIIeBOI0POIBI. Kucnoponaconepxamiue 5 a30TCoIepIKaIIIe

BbICOKOMONEKYJIIIpPHBIE COEUHEHMS]

2.1

CchopMupoBaHHOCTh YMEHHUI NPUBOAUTH TPHUBHAJbHBIE HA3BAHUS OT
(3TMIIeH, TPONMJIEH, AaleTUJICH, STWICHIJUKOIb, IJIUMIEPUH, (EeHOJ
MypaBbUHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHUCIJIOTa,

dbpyKTO3a, Kpaxmai, eJUTF0I03a, TITUIIH)

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTepPU30BaTh COCTaB, CTPOCHHE, (DU
TUMAYHBIX TPEJACTABUTEICH pPa3IMUHBIX KJIACCOB OPraHMYECKUX |
MIPOMHJICH, aneTuieH, OyramueH-1,3, metunbyraauen-1,3, OeHzom, »
TIMIEeprH, (EeHON, ameTanbJerua, MypaBbHUHAS M YKCYCHAasi KUCIIOTHI

AMHUHOYKCYyCHas KI/ICJ'IOTa)

2.3

ChopMUpPOBAaHHOCTL ~ YMEHHS  WUIIOCTPUPOBATH  T€HETHUYECKYIO
MPEICTABUTEISAMH PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB

XMMUYECKHX peakiuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyJT




2.4

CchopMupoBaHHOCTh YMEHHSI XapaKTEPH30BaTh UCTOUHUKH YTIIEBOIOPC

ras, yroiip), CocoObl ux nepepaboTKH U MPaKTUYECKOE MPUMEHEHHE ITf

XUMHUA U KU3Hb. PacuéThl

3.1

CdopMUpPOBAaHHOCTh YMEHHUH BJIAJIETh CHUCTEMOM 3HAHMK 00 OCHOBHI
WCIIOIB3YEMBIX B XUMHUU MPU M3YYCHUH BEHIECTB M XMUMHYECKUX SIB
SKCIEPUMEHT, MOJICTUPOBAHUE), UCIIOJI30BATh CUCTEMHbIE XUMHUECKY

B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U UX

3.2

CdhopmupoBaHHOCTH YMEHUH COOJIIOIAThH MPaBUIIA MOJIB30BAHUS XUMI!
o0opy/sOBaHUEM, a TaKKe MpaBHla OOpalIeHHs C BEIIECTBAMU B CC

BBIITOJIHCHHIO J'Ia60paTOpHBIX XUMHWYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCT, YMEHUN IUIAHUPOBATH M BBIMNOJIHATH XHUMUYEC]
OpPraHMYECKUX BEIIECTB MPU HAarpeBaHUU, MOJYUYEHUE ITUJIICHA U U3Y.
peaKkyu OpraHMYECKUX BEILIECTB, JIEHATYypalus OCIKOB MpPU Harpenal
COOTBETCTBUM C IMpaBHJIAMH TE€XHUKU O€30MAaCHOCTU NMpH OOpaleHUH
000pyI0BaHUEM; TPEICTABIATh PE3yJIbTaThl XUMHUECKOTO IKCIEPUME

COOTBETCTBYIOILMX peakluil ¥ GOpMyJIUPOBATH BBIBOJIBI HA OCHOBE ATH

3.4

CpopMUpOBaHHOCTH YMEHUW MPOBOAUTH BBHIYUCICHHS M0 XUMHUYECKI
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO H3BECT

OQHOI'0 U3 UCXOJHBIX BCIICCTB UJIK MPOAYKTOB pCaKLII/II/I)

3.5

ChopmupoBaHHOCTH YMEHUH KPUTHUECKH aHATU3UPOBATH XUMHUYECKY

Pa3HbBIX UCTOYHUKOB (CpCI[CTBa MacCoBOM I/IH(bOpMaI_II/II/I, CCTh I/IHTepHC’

3.6

CdopmupoBaHHOCTH YMEHUI COOMIOIATh MPAaBHIIA SKOJIOTHUECKH IIeIIe
TPYJOBOW JAESITEILHOCTH B ILIENSAX COXPAHEHHS] CBOETO 370POBbSI U
OCO3HaBaTh ONACHOCTb BO3JIEHCTBUS HA YKUBBIE OPTraHU3MBI OMPEIE
noHumasi cmbica nokazarens IIJIK (mpenenbHO AOMyCTHMMON KOHIEH

CIIOCOOBI YMCHBIICHUS U MMPCAOTBPAIICHUA UX BPCAHOI'O BOB,I[GfICTBPIH I




11 KIIACC

Koa nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3(
cpeaHero oo1ero o0pazoBaHus

1

TeopeTnuecknue OCHOBBI XUMUHU

11

Bnanenne cucreMoll XUMUYECKUX 3HAHHMM, KOTOpask BKIIFOYAET: OCHOBOIIC
DJIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aTroMma, S-, p-, U-3JIeKTPOHHBIEC (
BAJICHTHOCTbD, 3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKHUCIICHHS, XUMUYECK
MOJIAPHBIA ~ O0BEM, KPUCTAIMYECKAss PEmIETKA, THUIBI  XUMHYE(
BOCCTAaHOBUTCIIbHBIC, 3K30- H BHI[OTepMI/I‘-ICCKI/Ie, peaKLII/II/I HNOHHOI'O

HERJIEKTPOJIUTBI, AJIEKTPOJIIUTUYECKAs AUCCOLUAIIMS, OKUCIUTENb, BOCCT:
pEaKIuy, XUMHYECKOE pABHOBECHE), TCOPHUM W 3aKOHBI (TEOpHUS O
[lepuogmueckuii 3axon [[.M1. MenpaeneeBa, 3aKOH COXpaHEHHUSI MacChl),
SI3BIK XUMHH, (DAKTOJIOTUIECKHE CBEJCHUS O CBOWCTBAX, COCTABE, IMOTYYC]

BaKHEMIITIHIX HCOPraHN4YCCKUX BCILICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbH

1.2

CdopMUpOBaHHOCTh YMEHHM BBISBISATH XapaKTEpPHbIE MPU3HAKU U B:
MPUMEHSATHh COOTBETCTBYIOIIUE TTOHITHS TIPH OMUCAHUHM CTPOCHUS U CBC
WX TIPEBPAICHHI; BBISBIATh B3aMMOCBSI3h XUMUYECKUX 3HAHUHN C TOHAT

CCTCCTBCHHOHAYYHBIX IIPECAMCTOB

1.3

B.]'IaI[CHI/Ie OCHOBHBIMU METOJdaMHU HAYYHOI'O ITO3HAHHWA BCHICCTB U XU

U3MepEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHHE)

1.4

ChopMHUpPOBAaHHOCTH YMEHUN OMPECISITh BAJIGHTHOCTh U CTETICHb OKH
COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBS3U (KOBaJ
BOJIOPOJHAs) B COCAWHEHUSAX, TUIN KPUCTALNTUYECKOW PEIIETKH KC

MOJICKYJIApHAs, MOHHAsd, MeTaJ'IJII/I‘{eCKaH)

1.5

CdopMHpOBaHHOCTh YMEHUI OMNpEeAeNsATh XapaKTep Cpelbl B BOJE

COEIMHEHUN




ChopMupoBaHHOCTh YMEHHSI KJIAaCCU(PHUIMPOBATH XUMUYECKUE PEAKIIUU

1.6 U COCTaBy pearupyroumx BEIIECTB, TEIIOBOMY 3(deKTy peakuuu, I
AJIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTan3aTopa)

17 CdopMupoBaHHOCTb YMEHHI COCTABIIATh YPaBHEHHSI pEaKIUN pa3IuuHb
ypaBHEHUS peaKuil HOHHOTO 0OMEHA, yUUThIBAsl YCIOBUS, IPU KOTOPBIX
CdopMupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIMH, MOATBEPKIAAIOIINE |

1.8 HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IIPUC
HEOPraHMYECKUX BEILECTB

19 ChopMupoBaHHOCTH YMEHHUI PACKPBIBATH CYIIHOCTh OKHCIUTEIIb]
HOCPEJICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peaKIii

110 ChopMupoBaHHOCTb YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUM
(bakTopoB

111 CdopMupoBaHHOCTb YMEHHI O0BACHATH XapaKTep CMEIIEHUS XUMUYECK
BHelIHero Bo3aercTBus (nmpunuun Jle [arense)

2 OO0mas 1 HeopraHUYeCcKas XUMUS

21 ChopMupoBaHHOCTH YMEHHMH packpbiBaThb CMbICT [leproandeckorc
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO U MIPOTE
CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE &
4 nepuonoB Ilepnonnueckoit cucteMbl XUMUYeCKuX emMeHToB J[.M. Me

2.2 , P-, d-2JIEeKTpOHHBIE OPOUTANN», «IHEPTETHUECKUE YPOBHU», OOBSCH
CBOICTB XMMMUYECKHUX JJIEMEHTOB U MX COEAMHEHUN 110 NEpHoJaM U If
xumuyeckux snnemeHToB .M. MenzaeneeBa
ChopMupoBaHHOCT ~ yMEHHH  XapakTepu3oBaTh  (OMHUCHIBATB)  (

2.3

HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, NOATBCPKAATH CYII

MCKAY HCOPraHMYCCKUMHU BEIIECTBAMU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBET




2.4

ChopMupoBaHHOCTh YMEHHI yCTaHABINBAThH PUHAIIC)KHOCTH HEOPTaH!
onpenenéHHoMy Kiaccy (TpyIine) COeAMHEHUH (MPOCThie BEIIECTBA —

OCHOBAaHMS, KUCIIOTHI, aM(pOTEPHbIE THIPOKCHUIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHUH UCIOIB30BaTh XUMUYECKYIO CUMBOJIUKY I
U YPaBHCHHMM XUMHUYECKHX pEaKUUM, CHCTEMATHYECKYHd) HOMEHKIIA
Ha3BaHUS OTAEIBHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii TIa3, yII

U3BECTb, HETALIEHAS U3BECTh, MUTHEBAS CO/IA, MTUPUT U IPYTHUE)

2.6

ChopMHUpOBaHHOCTh yMEHHMH  XapaKTepU30BaTh  (OMHCHIBATH)  (
HEOPraHMYECKUX BEIIECTB PAa3JIMUYHBIX KIACCOB, IMOATBEPXKAATh CYIIl

MCKAY HCOPraHNM4YCCKUMHU BCIICCTBAMU C ITOMOIIbBIO ypaBHeHI/Iﬁ COOTBET

2.7

ChopMHUpPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBITIOJHITH XHUMHYEC
NEPOKCH/IAa BOAOPOJA B IPUCYTCTBUU KaTallM3aTopa, ONPECIICHUE CPEI]
YHUBEPCATbHOTO HWHIMKATOPA, BIUSHUE Pa3NUYHBIX (PAKTOPOB Ha
peaKuu HOHHOTO 0OMeHa, KaYeCTBEHHbIE PEAKIMH Ha CyibdaT-, kKapOor
aMMOHHUS, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTaibn v
MpaBUaMU TEXHUKUA O€30MaCHOCTH TPH OOpallleHHH C BEHIECTBAMU U
MPEJICTaBIATh PEe3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (popme 3amu

peaxiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopMHUpOBAaHHOCTH YMEHUN COOIOATH MPaBUJIA MOJTB30BAHUS XHUMUT
000OpylOBaHHEM, a TaKXe IpaBuja OOpalleHUsi ¢ BEHIECTBAMU B CO

BBITTIOJTHCHHIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH yMEHHMH  XapaKTEpPH30BaTh XUMHUYECKHE TIP
MPOMBIIIJICHHOTO TOJTYYEeHHUsI CEPHOM KUCIIOTHI, aMMHUAKa, a Takxke chop

06HH/IX HAaYYHBIX IIPpUHOHUIIAX U SKOJIOTHYCCKUX Hp06neMax XHUMHYCCKOT(

XUMHS U KU3Hb. PacuéThl




3.1

ChopMHUpPOBAHHOCTH MPEJACTABICHUN O XUMUUYECKOW COCTaBIISIOIICH €CT
pOJIM XMMHMU B TO3HAHUU SIBICHUH NPHUPOIBI, B (HOPMUPOBAHUU MBIIIL
(GYHKIIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOMN MJii PEIICHUs MpPaKT

000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cperie

3.2

ChopMHUpPOBAaHHOCTh YMEHUW KPUTHUECKH aHATU3UPOBATH XUMHUYECKYT

Pa3HbIX HCTOYHUKOB (CpeﬂCTBa MaccoBOM KOMMYHHKAIUU, CETh I/IHTepHE

3.3

CdopmupoBaHHOCTh YMEHHI COOJIIO/IaTh MPaBHIIa SKOJIOTMUYECKU LIEJec

TPYIOBOM ACATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO 310POBBS U OKPYK

3.4

Oco3HaBaTh OMACHOCTb BO3JECHCTBUS HA YKUBBIE OPTaHU3MBI OIPEIEII
nokazarenst [1JIK, mosicHATe Ha mpuMepax CHOCOObI YMEHBIICHUS ¥

BO3JCHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

ChopMUpOBaHHOCTE YMEHHH IMPOBOJIUTH BBIUYUCICHHUS C HCIOJIB30B?
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH T'a30B MPU XUMHUECKH
00bEMa ra30B 1O HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce HIU 001
peaKIyy BEIIECTB, TEIUIOBOro 3(dekra peakiud Ha OCHOBE 3aKOH(

MpeBpalICHUA U COXPAaHCHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH
11 [IpeameT opraHnyecKkol XMMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOIyUe
Teopus crpoeHust oprannyeckux coeguHeHnii A.M. byTiepoBa, €€ OCHOBHBIE MOJIOXK
12 CrpyktypHble (OpMYyJBl OpPraHHYECKHX BeHIECTB. [ omomorusi, uzomepus. Xu:
COEIMHEHMIX — OMHAPHBIC U KpaTHbIE cBsi3U. [IpencraBienue o kiaccudukauu opi
13 Homenkiiatypa opraHn4eckux COeIUHEHUM (CUcTeMaTHiecKas) U TpUBHAIbHBIC Ha3!
KJIACCOB OPraHNYECKHUX BEILECTB
2 VYrieBo10posl
51 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — NPOCTEUILINE M
Y XMMUYECKHE CBOMCTBA (peakluy 3aMEeICHUS] U TOPEHUS ), HAX0XK/IEHUE B IIPUPOJIE,
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU psifl. DTUIEH W MPOIMUIIEH — MPO
2.2 dusnyeckue M XUMHUYECKHE CBOWCTBA (PEakIUM THAPUPOBAHUS, TaJIOTCHUPOB.
MOJIMMEPH3AIIIH ), TOTyUYeHUE U IPUMEHEHHE
53 Ankanuensl: OyrtamueH-1,3 u MerunOyTtamueH-1,3: cTpoeHHe, BaKHEHIIHE
nonuMepu3aiun). [lomyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUNA Pl AIETHIICH — TIPC
2.4 COCTaB, CTpoeHUE, (PU3MYECKHE U XMUMHYECKHE CBOMCTBA (pEaklMM TUIPUPOBAHY

FOpeHI/IH), MOJIYYCHHUEC U ITPUMCHCHUC




2.5

Apensl. benson: cocraB, ctpoeHue, GU3NIECKHE U XUMUYECKHAE CBOWCTBA (PEaKIIuy
MOJlyuyeHHe M TpuMeHeHue. Toiayon: cocTaB, CTpPOEHUE, (QUINYECKHUE U
TaJIOTEHUPOBAHUSA U HUTPOBAaHM), MOIY4YEHHE M IpUMEHeHue. TOKCHYHOCTH ap:

YIriaeBoJOopOodaMu, IMPUHAAJICIKAIITUMHU K PA3JIMYHBIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBOOpO0B. [IpupoaHblii Ta3 U momyTHbIE HE(TSHBIE ]
CrnocoObl  mepepa®OTKM He(TH: TEPEeroHKa, KPEeKUHI (TePMUYECKHH, KaTalu

nepepaboTku He(TH, X IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KameHHbIH yro

KI/ICJ'IOpOI[COI[ep)KaH_[I/IC OpraHn4eCKuC COCANHCHU

3.1

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHON U 3TaHOJI: CTPOEHUE, PU3NYECKUE U
aKTUBHBIMM METAJUIAMM, TaJIOT€HOBOJOPOAAMM, TOpEHHUE), NpuUMeHeHHue. Boaopc
cnupToB. [leficTBuE MeTaHOIA U 3TaHOJIa Ha OPraHu3M 4esloBeka. MHOroaromMHsle CIl
CTpoeHue, (U3NYECKUe U XMMHUECKHE CBOMCTBA (B3aMMOEHCTBHE CO LIETIOYHBIMU

Ha MHOI0aTOMHbIE CIUPTHI). JlelicTBUE Ha opraHu3M uenoBeka. [Ipumenenue riuuuep

3.2

deHoi: CTPOCHUC MOJICKYJIBI, (bI/I3I/IquKI/IC 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (I)(

3.3

Anpreruasl M KeToHbl. DOpMambAerull, aleTalIbJIeTUA: CTPOCHHE, (U3NUYECKHE I

OKHCJICHHA U BOCCTAHOBJICHUS, KAYCCTBCHHBIC pCaKI_[I/II/I), MOJIy4YCHHUEC U IIPUMCHCHUC

3.4

OI[HOOCHOBHBIC MMpEaACIILHBIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaSI N YKCYCHasa K
XAMHYECKHE CBOMCTBA (CBOI>'ICTB8., 06H_[I/Ie IJI1 KJlacca KHUCIIOT, PCAKIHA 3TepI/I(bI/II<
CTeapI/IHOBaSI U OJICMHOBAA KHCJIOTBI KaK IMPEACTABHUTCIN BbICIINX Kap6OHOBBIX

Kap60HOBLIX KHUCJIOT, UX MOIOIICC JIelicTBHe

3.5

CnoxxHele B(I)I/Ipbl KaK HPOU3BOJHBIC Kap6OHOBBIX KHUCJIOT. FI/I,Z[I'_)OJ'II/IS CJIOXKHBIX !

[Tpumenenue xupoB. buonornyeckas posib KUPOB




YrneBoasl: cocTaB, Kilaccu(UKaIus yrieBoaoB (MOHO-, U~ U Mouucaxapusl). [k
0COOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA (B3aMMO;

OKHCJIEHHE aMMHAYHbBIM pacTBopoM okcuza cepedpa(l), BocctaHoBieHHE, OpOKECHHE

3.6
npuMeHeHue, Oumosiormueckass posib. dortocuHTe3. DpyKTO3a KaK HM30MEp TIIOK
pupoiHble noiauMepsl. CTpoeHHE Kpaxmalla U HEeJUTr003bl. PU3NYECKUE U XUMUYEC
KaueCTBEHHAs PEaKius C HOJIOM)
4 A3oTconepkalue OpraHndeckue COeqMHEeHUS
41 AMHHOKHUCIOTHI Kak aM(OTepHbIe OpraHu4ecKkue coenuHeHus. Ou3nyecKkue u XuMu
npuMepe rauirHa). buonorudeckoe 3HadeHue aMuHOKUACTOT. [lenmTuabt
42 benku kak mpupoJHbIE BHICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuuHas, BTOpUYHE
XUMHUYECKUE CBOMCTBA OEJIKOB: THAPOIIN3, JCHATYpalUs, KaYeCTBEHHbIC PEaKIMK Ha
5 BbICOKOMOIEKYJISIPHBIE COEMHEHUS
OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMEp, IOJIH
5.1 MOJIMMEpPU3ALUH, CPeAHsss MoJeKyJsipHas macca. OCHOBHbIE METOAbl CHHTE3a BBI
MOJIMMEPU3ALUs U TOJIMKOHICHCALIMS
5.9 DKCnepUMEHTaIbHbIE METOJbl M3YUYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMJ
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC, Kay4dyKoB. [[oyuyeHne CHHTETUYECKOro Kayuy
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 TeopeTnueckre OCHOBBI XUMHUH
XUMHUYECKUH d7eMeHT. AToM. SInpo aToma, U30TOMBL. DJIEKTPOHHAsT 000104YKa. JOH
11 ATOMHBIE OpOHTaNH, S-, P-, 0-371eMeHThI. OCOOEHHOCTH pacIpeaeCHHS SIEKTPOHOB

NEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpaLis aTOMOB




Ilepuonnueckuii 3axkoH U [lepuonnueckas cucreMa xumudeckux 3iemeHTos .M. M

3akoHa W llepmoamyeckoil cucrembl xumudeckux snemeHtoB [[.M. MeHnneneeBa ¢

1.2
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX 3JEMEHTOB U 00pa3
BEILECTB [0 TpyNnaM U neprojaM. 3HaueHHUEe NMePpUoANUECKOro 3aKOHA B PA3BUTHH He
Crpoenue BemecTBa. XUMHUECKasi CBA3b. BUIbI XMMHUECKOH CBsI3U (KOBaJICHTHAs

1.3 MeTayndeckasi). IOHbI: KaTHOHBI M aHUOHBI. MeXaHUu3MbI 00pa30BaHMs KOBAJICHTHC
JIOHOPHO-aKIeNnTOpHbIN). Bomopoanas cBs3b

1.4 BanentHoctb. DneKTpooTpuLaTeabHOCTh. CTENEHb OKUCIECHUS
BemectBa MOJIEKYJIIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSE

15 KPUCTAJUIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBAa BEILUECTB OT THIIA KPHUCTA
JIMCTIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBI. MaccoBas 1071 BEllec

1.6 Knaccudukanus Heoprannueckux coeinHeHnid. HoMeHkaTypa HeopraHn4eckux Bel

17 Xumunyeckas peakius. Knaccuduxanuss XMMHYECKHX peakIMid B HEOPraHUYECKO
COXpaHEHHUS MaCChl BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH TTPU XUMU

1.8 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuIHBIX (haKTOPOB

19 OOpatumbie peakiuu. XuUMUYeckoe paBHOBecHe. DaKTOphI, BIMSIONIME HA COC
[Tpunmun Jle Hlarense

110 OnexTponauTrueckas auccormanys. CunbHble W ciaadbie yeKTponauThl. Cpenma Bo;
HelTpanbHasi, menoyHas. Peakinuy noHHOTo oOMeHa

1.11 OKHCIIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKITH

2 Heoprannueckas xumus




Hemeramnbl. Ilonoxenne HemetamioB B Ilepuoamdeckoid cucTeMe XUMHUYECKHX

2.1 OCOOEHHOCTH CTpOeHHUs aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIIHS He
cepsl, pochopa u yraepoaa)
XVWMUYECKHUE CBOWMCTBA BAXKHEUIIMX HEMETAJIOB (TaJIOT€HOB, Cepbl, a30Ta, (oc(
2.2 COCIMHEHUN (OKCHAOB, KHUCIOPOJCOACPKAUUX KHUCIOT, BOJOPOAHBIX COEIIUH
HEMETAJIJIOB U UX COeIMHEHUN
Mertamel. [lonoxxenue metamioB B [leproauyeckoil cucteMe XUMHUYECKUX 3JIEMEHT(
2.3 CTPOCHHS DJIEKTPOHHBIX 000JI09eK aToMOB MeTayioB. OOmue (Qu3udeckue CBOIIC
DIEKTPOXUMHUYECKUIN Psii HAPSIKEHU METAJIJIOB
54 XUMHUYECKUE CBOMCTBA BAXKHEWMILIUX METAIOB (HATPHM, KA, KalabI[Uh, MarHuil
Meflb) U ux coenuHeHuit. OOmye crnocoOsl moydeHus MetamioB. [I[pumeHeHne mMera:
2.5 ['eHeTndeckast CBSI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TMIHBIM KJIaC
3 XuUMUS U )KU3Hb
31 Ponp xumum B 00€CIEUYeHUHM SKOJOTHYECKOW, SHEPreTUYECKOW W THINEBON Oe:
[TonsiTve 0 HaAy4YHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHUX PEaKIIHii
[IpeacraBnenuss 00 0OMMUX HAYYHBIX MPUHIIMIIAX MTPOMBIIIIICHHOTO TOTYYCHHS BaXK
3.2 BEIIIECTB M MATEpUAJIOB: BaKHEHIIME CTPOUTENbHBIE MAaTEepUalbl, KOHCTPYKIIMOH
KepaMMKa, MaTepHUAJIbI 1JIs1 AJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPA)
33 XuMHsS ¥ 3J0pOBbE YeNOBEKa: TMpaBUjia HCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIf

HCITIOJIB30BAaHUA MPCIIapaToOB OBITOBOM XUMUHU B HOBCCHHGBHOﬁ KHU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

1. Yueb6Ho-MeToanueckuii kommiaekt (YMK):

e ba3oBblii yueOHuk: JInHNS yueOHO-METOIUIECKUX KOMIUIEKCOB O/ peaakinueit B.B.
Epemuna, H.E. Ky3smenko unu O.C. I'abpuensna (n3natensctBo «IIpocsemenue»),
cootBercTBytomas ®I'OC COO u ID nporpammer 10831326.

e COOpHUKHM 32124:

o lonbadap6 A.J1., Xogaxos F0.B., lononos 10.b. «Xumus. 3agaunuk» (ans orpaboTKu
pacyeTHBIX 337a4 Ha PACTBOPHI, TEIII0BOM 3 (EeKT U BHIBOJ POPMYII).

o COopHuKH 3a1aHuii 1711 ToAroToBKU K EI'D mo xumun npoduibHOTo ypoBHS (pa3aeisl
«Heoprannueckast xumusn», «OpraHuueckasi XUuMus»).

e [IpakTHyeckoe obopyaoBanue (sl 1a00PATOPHBIX padoT B KJjacce):

o Habop ais momydenus razoB (annapaT Kumnma umu aHanorn) — rnojiyuyeHue BOI0OpoIa
(H2) u xucmopona (Oy).

o [taTuBEI ¢ IPOOHpPKAMHU, JAepHKaTeu, CIUPTOBKHU.

o [TpuOopsb! 17151 IEMOHCTPALIUH SIEKTPOIUTHYECKOMN Arucconranuu (Ipubop Ams u3ydyeHus
AJIEKTPONPOBOTHOCTH).

o MukposiabopaTopuu Ui FOTOBbIE HAOOPHI PEAKTHUBOB AJIsl POBEICHHS KaUe€CTBEHHBIX

" + + +
peaknuii (pacro3HaBaHue CyJb(dar-, kapOoHAT-, XJIOPUA-UOHOB; KATHOHOB Fe**, Fe**, Cu*.
o Mopenu KpUCTaNIMYECKUX PEIIeTOK (anmas, TpaduT, XJIOPHUI HATPUs),
[IApOCTEPKHEBBIC MOJICTTH MOJIEKYJ METaHa, dTHIIEHA, OEH30Ia.

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

1. HopmaTuBHas 0a3a:
eDefepanbHbIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHbIA CTAaHIAPT CPEAHETO OOIIETO
obpazopanus (OPI'OC COO).
eDenepanbHast paboyas mporpaMma BOCIIUTaHUS.
eKonrenmus npenogaBanus y4eOHOTO mpeaMeTa « XUMUs».
2. [IpodeccuonanbHas aureparypa:
eMeToanueckue pekoMeHaanuu u3narenscta «lIpocsenienue» k BeiopanHomy Y MK.
e[Iporpammsbl 37€KTHUBHBIX KypcoB («PeleHne ycinoKHEHHBIX 3a/1a4 10 XUMUN,
«OcHoBBI OnoxuMHN», «HaHOTEXHOTOTHNY).
e[locoOue no noaroroBke oOyyaromuxcs kK Enunomy rocynapcrseHHOMY sk3ameny (EI'D)
10 XUMUH.
3. leMOHCTpallMOHHOE 000pPYAOBaHME:
eTabmuma «Ilepuognueckas cucrema xumudeckux anemeHToB J[.U. Menneneesay.
o P11 2J1eKTPOXUMUYECKOT0 HAIPSHKEHUS METaJIIOB.
e(O0pas31pl 1acTMace, KayuyyKoB, BOJIOKOH, CIUIaBOB (Melb, AIFOMUHUH, YYT'YH).
eKomnexknuu «HedTs 1 nponykThl €€ nepepadboTkn», «MeTarisl U criiaBbl», « BogokHay.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. MudpopmannoHHo-00pa3oBareibHbIE CPeAbl:
ePoccuiickas anekrporHas 1mkojia (PII) — mMoaysu mo opraHn4eckoi u ooIei
HEOPraHUYeCKOW XUMUHU.
ebubmoreka MockoBcKoit asekTponHoi 1mKkoibl (MIII) — crienapun ypoKoB 10
PEIICHUIO 1IETTOYEK MPEBPAIICHUN H OKHCIUTEILHO-BOCCTAHOBUTENIBHBIX peakiuii (OBP).
ePecypcrl muitaropmer «FOpaiiTy — WHTEpAKTUBHBIE TPEHAKEPAMH IO HOMEHKIIATYPe
OpPraHUYECKUX COCTUHEHH.
2. BupryasibHble J1a00paTOPUM U CUMYJISITOPBI:
eBupryanbHasi XuMu4ecKasi JJadopaTopusi ISl TOCTPOSHUS TPOCTPAHCTBEHHBIX
MOJIEJIe N30MEPOB U BU3YyaAJIU3AI[UU MEXAaHU3MOB PEAKIIMKA 3aMEIICHUS U TIPUCOCTUHEHUS.
¢ CUMYJISITOPBI COOPKHU TalTbBAHUYCCKUX IIEMEHTOB (JIJIs1 TeM paszelia « JIEKTPOIIn3» ).
3. CnpaBouHnble 0a3bl JaHHBIX:
®DJIEKTPOHHBIN CIIPAaBOYHUK TepPMUHOB PocaToma (sist yriyOJIeHHOTO MOHUMAaHUS
SIEPHON XUMHUH, €CIIA TIPETyCMOTPEHO MPOdUIIeM).
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