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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpeIHEro o0I1ero oo0pa3oBaHUs
pa3pabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®enepanumn», TpeOOBaHUN K PE3YJIbTaTaM OCBOCHHS
denepanbHOit 00pa30BaTENbHON TPOrpaMMBbl CpeAHEro oOIIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DegepalbHOM  rOCYIapCTBEHHOM
obpazoBarenbHoM cTrangapre COO, c¢ yuérom KoHuenmuu mnpenojiaBaHus
yueOHOTrO TpeaMeTra «XUMHUs» B 00pa3oBaTelIbHbIX OpraHuzanusx Poccuiickoit
Odenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMBbI, U
OCHOBHBIX TOJIOkeHUH «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS M Pa3BUTHUS OOyUYaIOMIMXCA CPEACTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyainbHble ToyiokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICp’KaHMs, PE3YJIbTATOB OOy4YeHHSI U TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM 3TallOM peajlu3allid  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
30POBBI0 M TNPUPOAHON cpeme. Peamusyercss xumudeckoe oOpa3oBaHHE
00yyJaroIMXxcsi Ha YPOBHE CPEIHETO 00IIEero oOpa3oBaHUs CPECTBAMU Yy4EOHOTO
npeaMeTa «XUMHS», COJIEPKAHUE M TMOCTPOCHHE KOTOPOTO OIpPEAENIEHbl B
nporpaMme MO XUMHUU C Y4E€TOM CHeuuPuKd HayKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWUU TIPUPOJBI U B MATEPHAILHOW KU3HM OOIIECTBA, a TaKXKE C Y4ETOM
o0luX 1eneid W MPUHILMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero oorero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT OcOOyI0 pojb B
COBPEMEHHOM IUBUIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MAaT€pHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUSI 00 OKpYXKAIOIIEM MHUpE KaK O €IUHCTBE
OpUpPOABl U YeJOBeKa, KOTopoe (GopMUpyeTcs B XMMHHM Ha OCHOBE MOHUMAHMS



BEILIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.

TecHO B3aMMOJENUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUsS CTajla
HEOTHEMJIEMOH YacCThI0O MUPOBOH KYJIbTYPhl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJla W KU3HHU KaKJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBJIeHA HA pPEUICHUE
IJI00ANbHBIX MPOOJIEM YCTOMYHMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBHM ¢ OOIMMH IENSIMU W TMPUHIUIIAMUA CPETHEro OOIIETro
oOpazoBaHus copepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
M3Y4YEHUs1) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJaronmuxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIHEIIHOTO BKIIOYEHUS B JKU3Hb COLMYMA, MPOAOJLKEHUSA
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3aAHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBimsomUMHA  npeaMeTa  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumuss» U «OOIas ¥ HEOPraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHWI MO HEOPTaHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 O0IIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBaHWE JAHHOM CHUCTEMBI 3HAHWW NPU U3YYECHUHU
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuyeckass xumusi» u «OOmas u
HEOpraHuveckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro marepuaia M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaAIOTC HAa YPOBHE KIIACCUYECKOW TEOPHUU CTPOEHHsI OpPraHUYECKHUX
COCAMHEHNH, a TAaKX€ Ha YPOBHE CTEPEOXMMHUYECKHMX M JIIEKTPOHHBIX
MPEACTABICHU O CTpoeHuH BemiecTB. (CBeleHUs 00 H3y4aeMblX B Kypce
BELIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHMdeckol XUMHUHM MOJYy4YarOT pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEepBOHAYATILHBIC
NPEICTaBIICHUS O XMMUYECKOM CBS3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIMH.

[Tonq HOBBIM yriaom 3peHuss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsi W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETHUUECKHl MaTepuadl U (AKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMUYECKoM peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O0yYarouuMcsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE



NEePUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX MO3UIINH,
riy0)Xe TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMA 3TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH 1 IPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHMI O Ba)XKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAaKK€ O XMMUYECKHX PEAKLMIX, UX CYUHOCTH M
3aKOHOMEPHOCTSX MpOoTeKaHusi naomnosiHgercss B Kypcax 10 um 11 xmaccoB
AJIEMEHTAaMHU COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJOTMYECKH W NPHUKJIIATHOU
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JApPYTMMH HayKaMH, PACKpbIBAlOT €€ pojb B IO3HABAaTEIbHOM U IMPaKTUUYECKON
JESTENIbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUA K TIPOIECCY
TBOpYECTBA B OOJACTH TEOPUHU M MPAKTUYECKHUX MPUIOKEHUA XMMHH, TOMOTAOT
BBIIIYCKHUKY OpHUEHTHPOBATbCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh MHPOpPMAIHUIO U
OPUMEHATh €€ NI TONOJHEHWS 3HAHWM, PEIICHWS WHTEIUIEKTyaIbHbIX W
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATENIbCKUX 3a/1a4d. B 1enom coaepkanue yueOHOro
npeaMeTa  «XWUMHsSD» — JAHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTHUPOBAHO  Ha
(opMupoBaHrue y 0OyYarOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI ISl TOHUMAaHMS
¢unocodckux uied, TaKuX Kak: MAaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHUYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTh MPUPOJHBIX SBJICHUA MYyTEM HKCIEPUMEHTa U
pelIeHUsT MPOTUBOPEUMH MEXAY HOBBIMU (akTaMM U  TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpoOJeM cOepeKeHUs! FHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmnnaHe pemenus 3agad  BOCIHUTAHMS, PpAa3BUTUS W COLMAIA3ALMHU
oOyyarolmuxcsl MPUHATBIE MPOrpaMMON IO XMMHMH TOAXOMAbI K OINpPEEICHUIO
COJEp)KaHUsl M TIOCTPOCHHUS MpeAMeTa NpeayCMaTpUBAIOT (OPMUpPOBAHUE
YHUBEPCAIbHBIX y4Y€OHBIX JEHCTBUWA, HUMEKOIIUX 0a30BO€ 3HAYEHUE s
pa3IMYHBIX BHUJOB JIESITEIIBHOCTU: pEUIeHUs MpodsieM, TIOUCKa, aHaiu3a |
00paboTKK uH(pOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENO0BATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke mnpenojaBaHus XMMHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHuUsl, TaK U HA YPOBHE CPETHETO 00I11eT0 00pa3oBaHUs, IPU ONPEACICHUN
COZIEpPKATEJIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4eHUs NpeIMeTa HalpaBiICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPAJUIIMOHHO TNpHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKON
JEATEIBbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C



METOANYECKOW TOYKM 3pPEHHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4eHUs
IIPEAMETA SIBJSIETCS BIIOJIHE OIPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEISIMU M3Y4YEHUS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMYECKHX 3HAaHUH KaK  BaKHEHIen
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, B OCHOBE KOTOPOHU
JeXaT KIHYEBbIE MOHATUSA, PYHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XHMHHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHUEH
UX Pa3BUTHUSA U CTAHOBJICHHUS,

e (opMHpOBaHHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1a4 U3yYeHUs
peIMeTa B IPOrpaMMe 10 XUMHHA YyTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUN
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCA  MPeAroYTEeHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHu3alvy, BIAJCIOLIEro HE
HA0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMu |
YMEHUSAMH aKTUBHOI'O NOJIyYEHMS 3HAHUM W MPUMEHEHMS WX B PEAIBHOW JKU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM mNpu H3y4YeHUM MpeameTa «XUMUs» JOMHHHPYIOLIEe
3HaYE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4H, KaK:

ajanranus o0yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(opMupoBaHHE  MHTEJUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHNl B KOHKPETHBIX U3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dopMupoBaHne y OOy4arOmIMXCs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE JUIS PA3JUYHBIX BHJIOB
NEeSATEIBHOCTU: PEIIeHUs] MpoOseM, MOUCKa, aHanu3a U 00paboTKM MH(OpMaLUH,
HEOOXONUMBIX JUIsl TPUOOPETEHHUsI ONbITa AEATENbHOCTH, KOTOpas 3aHUMAET
Ba)XHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C TO3MIMMA



AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pa3BHUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yJaroNIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIEHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBUU C )KH3HEHHBIMHU MOTPEOHOCTSIMH, UCITOJIH30BAThH
COBpeMEeHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA W aHaln3a y4eOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUIECKOTO COJICPKAHUS;

dopMupOBaHUE U pa3BUTHE Y O0YUYAIONTUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyJarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAKHOW pPONM B PEIICHUU TI00AIBHBIX MPOOIeM
PaIlMOHAIBHOTO MPUPOJIONIOIL30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpCOB U
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJEC M CBOEMY 3/I0POBBIO, a TaKKe MPHUOOPETEHHUS OIbITa
UCTIOJb30BAaHUS TOJIyUYCHHBIX 3HAHWHA JJIs TPUHITHS TPAMOTHBIX pEIICHUNA B
CUTYAITUSX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yuyeObHOM maHe cpemHero oOumiero oOpa3oBaHMS MNPEIAMET «XHUMHS»
0a30BOTO YPOBHS BXOJWT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAyYHBIC
IPEAMETBD.

OO611ee 4ncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oO1ero odpazoBaHus, cocraBisieT 68 dacos: B 10 kiracce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKAHUE OBYUYEHUSA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepuUaloB. Teopus CTPOCHHsSI OPraHHUYECKHX
coequHeHnt A. M. bytnepoBa, €€ 0CHOBHbIE 110JI0KEeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omosorus, wu3oMepusa. XHUMHYECKass CBS3b B
OpPraHUYEeCKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienue o kiacCUpUKalMU OpraHudyeckux BemecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPHUBHAJIbHBIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBPAILCHHIA:
O3HAaKOMJIEHHME C 00pa3suaMy OPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKHUX BEIIECTB
MIpU HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMU psaA. Meran u sTtaH —
OpocTeiline NpeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuy 3aMelIeHUss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYEHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAd. DTUIEH U MPOIUIEH —
OpocTeiline NpPEeACTaBUTENN AaJKEHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUIApAaTAllMM, OKHUCIECHHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IIPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 um merunOyraaueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALETHUIICH
— MPOCTEUIINNA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu rajsoreHMpOBAHMS U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. l'eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKH YraeBOAOPOJAOB. IIpHpoAHbIl ra3 M MOIyTHBIE
HeTsHbie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH:
MIEPErOHKa, KPEKUHI (TePMUYECKHUM, KaTaIUTUYECKHi), muposm3. I[IpoayKTsl
nepepaboTku HePTH, UX MTPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBII
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HMX IPEBPALLICHUIL:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, KAay4yKOB U PE3UHBI, KOJUICKIIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOreHONPON3BOIHBIX, MTPOBE/ICHUE MPAKTUYECKONW PabOThl: MOTYYCHHE ITUJICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnbie 3agaum.

Boluucienuss mo ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenbHBIE OAHOATOMHBIE CHUPTBL. METaHON W 3TAaHON: CTPOECHUE,
(¢u3nueckue W XMMHYECKHE CBOWCTBA (peakUMh C AaKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHbie CBS3H MEXAY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbI€  COMPTHL. DTHICHIJUKOIb W  TJIMIEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO HIEIIOYHBIMU
METaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). [leficTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

@deHo: CTpOCHHE MOJIEKYJbl, (QU3NYECKHMe ¢ XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruapl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
(¢u3nuecKkue W XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKLMH), OJyUYEHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeJeibHbIe KAapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U NpuMEHEHHeE.
CreapuHoBasi M OJICMHOBAsI KHUCIOTHl KaK MPEICTAaBUTEIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbIJIa Kak COJIM BBICIINX KapPOOHOBBIX KHCJIOT, MX MOIOIIEe ACHCTBUE.

Crnoxnple 3¢puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ wmuponus
cnoxHbIX 3¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb )KHPOB.




VYrineBompl:  coctaB, KiaacCUUKAIMS ~ yriIeBOAOB  (MOHO-, JH- U
noyimcaxapubl). [ r0ko3a — nmpocTelinii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE C
ruapokcugom Meau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHUE B TMPHUPOJAE, NMPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemmiono3a Kak npupojaHbie mnonuMepbl. CTpoeHHe Kpaxmania u
neunosio3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCrepUMEHTANIbHbIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpallleHUi:
MpOBeJCHNE, HAOMIOJEHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMMOJICHCTBUE TJIUIEPUHA C
ruapokcusiom menu(Il)), anpaernnos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(ll), B3aummoneicTBHE Kpaxmana C HOJOM),
MIPOBEJICHUE MMPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnebie 3a1aun.

Boluucinenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HWJIM MPOIYKTa PEAKIMH IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOTYKTOB PEAKIIHH).

A3oTcoiepKale OpraHn4eckiue CoeAMHEHNU.

AMUHOKHUCIOTHI Kak aM(pOTepHble OopraHnyeckue coeauHenus. dusnueckue
M XMUMHUYECKUE CBOICTBA aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coeanHeHus. [lepBudnas,
BTOpUYHA M TPETHUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCTepUMEHTAIbHbIE METOABl H3YYCHHs] BEIIECTB M WX MPEBpalleHUi:
HAOJIIO/IEHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalvs OEITKOB MpU
HarpeBaHWH, [IBETHHIE PEeaKIIUU OCIIKOB.

BbicokomoiekyasipHbIe COeIHHEHUSA

OcCHOBHbIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJTUMEDP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3AINH, CPEIHSSI MOJICKYIIsIpHasI
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

DKCrepuUMEHTAIbHbIE METOIbl H3Y4YEHHs BEUIECTB M HUX MpEeBpallleHui:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanm3anust MeXIpeIMETHBIX CBA3EH NPU U3YUYEHUHU OPTaHMYECKON XMMHU B
10 kiacce oOCylIeCTBISICTCS 4Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX MOHATHUMA, TaK W TOHSITHH, SIBISIOMIUXCS CUCTEMHBIMHU JJI OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBIH (haKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOJACHHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®dusuka: MaTepusi, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJ0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEPEHUSI.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doToCcHHTE3, OMOJOTUYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHepabl, TOpHbIE MOPOABI, MOJE3HbIE UCKONIAEMbI€, TOIIMBO,
pecypchl.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IHTAHMS,
MOIOIIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUUYECKHE IMpenaparsl, MaTEPHAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKHM dJeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus JJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpaIKs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepruonnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. Menneneera. CBsi3b NMEpUOANYECKOTO 3aKoHA U [leprmoamdeckoil CuCTEMbI
xuMuueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHUMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTBIX M CJIOKHBIX BEIIECTB MO TPYIIaM M TEPHOJAM.
3HaYEHHE NEPUOJNUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajmdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHWMHYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHblii). BomoponHas cBsS3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['E€HETMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAICKAIUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukamumss  XMUMHYECKHUX — peakIuid B
HEOPraHMYECKOW M OpPraHUyYeCcKOil XWMHHU. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIMSAIOIIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [Hlartenbe.

OnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciialdblie 31eKkTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPpAIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNEPUMEHTAIbHBICE METOJIbl M3YYCHHMS BEIIECTB W HUX MNPEBpaAILCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XUMUYECKHX 3iaeMeHToB Jl. .
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHEe MEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUM KAaTaJInU3aTOpPa, ONPEAECICHUE CPEIBI paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpa, PpEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUe pa3iuuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKkium».

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHHSIM XMMHUYECKUX pEAKIUA, B TOM  YHCIE
TEPMOXUMHUYECKUE PaCU€Thl, PaCU€Thl C HCMHOJIB30BAHUEM MOHATUS «MacCcoBasd
JIOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilonoxkenne HemerauioB B Ilepuoguyueckon  cucteme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAJIOB (Ha TMpuMepe
KHCJIOpOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W MX  COeAUHEHUN  (OKCHJIOB,
KHCJIOPOJICOJIEPIKAIIMX KUCJIOT, BOJOPOIHBIX COSTUHECHUH).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Merannel. lonoxenne meramnos B llepuonnueckon cucreMe XMMHUYECKUX
sanemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMUYECKUE CBOMCTBA BA)XXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OObmue crnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHsS BEHIECTB M HX MPEBpallCHUN:
U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3LOB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a7a4, HAOJIOJIEHWE M OINHUCAHHUE JIEMOHCTPALMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMU
KUCJIOT U IL€JI0Y€eH, KaueCTBEHHbIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa MM 00BbEMaA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIUU BELIECTB,
pacuérel Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xuMuu B 00€CIEUEHUM KOJIOTUYECKOM, SHEPreTUUEeCKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MenULUHBL. [loHATHE O Hay4yHBIX MeETOAax MO3HAHUS
BEILECTB U XMMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOHmMX HAy4YHBIX NPHUHLMIAX [POMBIILIEHHOTO
MTOJTYyYEHHS BaKHEUIINX BEIIECTB.

YenoBek B MHpE BELIECTB W MATEPUAJIOB: BAKHEUIIME CTPOUTEIBHBIE
MaTepuasibl, KOHCTPYKLHOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHMKa,
MaTepHaibl JUIsl AJIEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

XAMHUS U 3I0pPOBbE YEJIOBEKA: NPABUJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOr0 UCTIOIb30BaHUS MTPENapaTOB OBITOBOM XMMHUU B
IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanusi  MeXNpeaIMETHbIX  CBsI3ed TOpW  HM3ydyeHUH oOmed u
HEOPraHM4ecKor xuMuM B 11 Kimacce ocymIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAyUHbIX TMOHSATHH, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAY4YHBIH (PAaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJAUYHOCTb, HAOII0EHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.



®dusuka: MaTepusi, SJHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kieTka, opraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHl.

TexHoIOrusA: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBINUICHHOCTh,  (DapMaleBTHUeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUalioB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
oOyJaronMMucss MPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W IpeAMETHbIM). HayyHo-meToauyeckodl OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B coOTBETCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS NpeaMeTa «XHMHs» HAa YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHME OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

L[E€JICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKJIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUHU;

TFOTOBHOCTh MU CHOCOOHOCTh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIBbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MMPAaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KMU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeAMeTa «XHUMHS» JIOCTUTalTCsA B
€IMHCTBE Y4YeOHONM U BOCHUTATENBHOM JAESATEIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HUAealaMd POCCUKCKOr0 TpakJaHCKOro OOIleCTBa, NPUHATHIMH B OOILIECTBE
HOpMaMM M TOpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
o0yJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMUsS»  OTpaxaroT
c(OPMUPOBAHHOCTh OMbITa ITO3HABATEILHOM UM MPAKTUYECKON NESITEIIbHOCTH
oOyyaromuxcs Mo peajn3aluy MPUHITHIX B OOILIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M NPaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4€OHBIX W TMO3HABATENbHBIX 3a/]a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU AESTENBHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LIEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY UM HAy4YHOMY HaCJIEAUIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO
MIPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pPe3yJbTaT
JUINTEJIbHBIX ~ HAaOMIOAEHUM, KPONOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOUIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIC C XUMUYECKUMHU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUUA 3THUX
IOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHns TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAIHLHOTO W  KOJUIEKTUBHOIO
0€3011acHOT0 MOBECHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCIEJACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIHLCKOU
NeSATETLHOCTH, OOIIECTBEHHO TMIOJE3HOM, TBOPYECKOW W JAPYrHX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHHUS K TPYLY, JIOJAM TPpyAa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPHUU
oOpasoBanusi, Oyaymied Mpoeccuu W peanu3alud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JIOTrNYeCKOTro BOCTIMTAHUS

AKOJIOTUYECKU 1I€JIECO00pa3HOr0 OTHOILIEHUS K TPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUA TJIO0ATBPHOTO XapaKTepa S3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPELIBI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTH)KEHUH XUMHUHM Jis
pEeLIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpEl OKpYXKaroUeu
MPUPOJHON cpele, YMEHHUs IPOTrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTUYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAILATh UX;

HAJIM4YXs PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEATEIHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMHU B TMO3HABATEIBHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
IOPAaKTHKE, CHOCOOHOCTH W YMEHHUS AaKTUBHO NPOTUBOCTOSATH MJIE€OJIOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA

c(OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuu(pUuK XUMUU KaK HayKd, OCO3HAaHHA €€ poiau B
(opMUPOBaHNMN PALMOHATIBHOTO HAYYHOIO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXalOLEM MHUpPE KaK O €IMHCTBE MPHUPOJIbI U YeJIOBEKa, B
MO3HAaHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIEHUU MpoOJIeM COXpaHEHUs
MPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOMU
UUBUJIM3ALMA: B €€ TI'yMaHUCTHUYECKON HANpPABIEHHOCTH W Ba)XXHOW pPOJIM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIIEHUH II00aIbHBIX MpodsieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBIPHEBOW, DHEPreTUUECKOM, NUILEBON U
HKOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTUU MEIUILMHBI, 00ECIICYCHUH YCIOBUN
YCHEIIHOTO TpyJda M OSKOJOTHYECKH KOM(OPTHOM JKHU3HM KaXKJIOro YJeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [MOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJiydyaeMble 3HaHUS I aHajdn3a U OOBSICHEHUS SIBJICHHUI OKPYXAlOIIero Mupa u
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAay4HBIX (D)aKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B Pa3lUYHbIX cepax MpodhecCHOoHaTLHON
IeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XHUMUs» Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE InIE: dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE TOHITHS, OTpakKarollue
LIEIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUA,
HCTIONB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBICHUE,
polecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIEC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUU 00yJaroInXcs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PECHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIS
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NOo3HABaTeJIbHBIMH
JeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTh W aKTyaIM3UpoOBaTh  MpobiiemMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPENENATh LU JESATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHbIE NMPHU3HAKHW IOHSATUW W YCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAaHUS M KPUTEpUHU [UIS KIAacCU(PHUKAIMKM BEIIECTB MU
XUMHYECKUX PEAKLIN;

YCTAaHABJIMBATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaCCyXJACHUsl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PacCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICNIH, PEOOPA30BBIBATH MOCIBHBIE IPEACTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyla, ypaBHEHHUE XHUMHUYECKOU
peakiMu — MPU PEUICHWH Y4YEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
PUMEHSTh Ha3BaHHBIE MOJEJBHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMyIUpOBATH 1IEIH U 33/1a4d UCCJICIOBAHUS, UCTIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (DOPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKAQ3bIBAEMBIX CYKICHUN;

BJIQJICTh HAaBBIKAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HWCCIEN0BATENIbCKOM W MPOEKTHOM
NEATEeIbHOCTH, TMPOSBIISITh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUsI MPAKTUYECKUX 3ajay, MPUMEHEHHUIO PpPa3IUYHBIX
METOJ0B MTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX UWHOpMauuu (HAy4dHO-
NOMyJIApHAs JUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOUS,
pecypcbl HTEpHETa), aHamu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHIOB U (PopM
MIPEJICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATh Pa3IUYHbIE METOMAbI MPHU MOUCKE U
orbope wuHpOpPMAIMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YeOHBIX 3amad
OIpeAENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMY  MpPEICTaBICHUSA
uH(popMaluu (cxeMmsl, TpaduKH, JUarpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAy4yHBIH A3BIK B KadecTBE CpeAcTBa IpU pabore ¢
XUMHUYECKON HMHpOpMaIMEl: NPUMEHATh MEXIpEeAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPbI, HOMEHKIIATYPY:;

UCIIONIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJHYECKHE CpEACTBA
HarJIsAHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMbI B XOJ€ AUaliora W/Win
JUCKYCCUHM,  BBICKa3bIBaTb  HAEH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEIJIOKEHHOMN 3a]1a4u;

BBICTYIIaTh C IPE3CHTALMEN PE3yIbTAaTOB ITO3HABATEIILHON JIEATEIIBHOCTH,
HOJIyYEHHBIX CAMOCTOSTEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW padOThl MO KCCIEAOBAHUIO CBOICTB
M3Y4YaeMbIX BEIIECTB, peaJu3alli Y4YeOHOro NMpoeKTa U (POPMYyIHPOBATH BBHIBOBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS NO3ULMN B
X0J1e 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSATENIbHO IJIAHUPOBATh M OCYIIECTBISATh CBOK IM0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JICUCTBUIM  TPHU
BBIMOJJHEHUH YYE€OHBIX M MCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh Hambojee
3¢ exTuBHBIN crnoco0 HMX peueHuss ¢ Y4ETOM TMOJyYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOAaHAJIM3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ysabTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHM O XHMHYECKOHW  COCTABJISIOINICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, POJM XUMHUM B TIO3HAHWUU SIBJICHUH



OpUpOALl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(bYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIs PEIICHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUWA JJIEMEHT, aTOM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD, JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTas M COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIA CKeleT, (PYHKIIMOHANIbHAS TpYIIIa,
paauKall, U30MEPUS, U30MEPBI, TOMOJIOTUYECKUN PsJI, TOMOJIOTH, YTIIEBOAOPO/IBI,
KMCJIOPOA M a30TCOJEpKAIIME COCAUHEHUsS, MOHOMEpP, MOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUN, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUM BaXXHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
PaKTUYECKOMN AEATEIbHOCTU YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLINE MOHATHUS MPU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIIONIH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIuH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHMX BEHIECCTB Ui WJUIKOCTPALUU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH NMPUHAMJIEKHOCTh H3YUYCHHBIX
OpPraHUYECKUX BEHIECTB 10 HMX COCTAaBY M CTPOCHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh KM Ha3BaHUs [0
cuctematuyeckoit Homenkiarype (IUPAC), a taxxe NTpUBOAWTH TPUBHAIHHBIC
Ha3BaHUSI OTHAEJIbHBIX OPraHUYECKHX BEHIECTB (ITHIICH, NPOIHIICH, AalleTUJIEH,
ATUJICHTJIMKOJb, TIULEepuH, (eHos, dhopmanpaeruj, areTaiblAerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUIH);

c(hOPMHUPOBAHHOCTh yMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa fuist 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nUecKue W XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH DPa3IMIHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJIEH, NPOMNWIEH, alleTHIICH,
OyramueHn-1,3, merunOyramueH-1,3, OCH30J, METAaHOJ, ATAHOJ, STUJICHTIIUKOJIb,
[JIMLEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAsl M YKCYCHas KHUCIIOTHI, TIIOKO3a,
KpaxmaJi, 11eJUTI0N103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIHUil ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOTHOTO
Chipbsi (He(pTh, NPHUPOJHBIA Ta3, Yyrojib), CIHOCOOBI HX TMEepepaboOTKH U
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOIr'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJ0/IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIE XWMHUYECKHE 3HAHHS JJISI TOPUHATHAS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
nocyJI0M 1 JabopaTOpHBIM OOOpYAOBaHHEM, a TaKKe MpaBuiia OOpaIieHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITIOJHEHUIO JIA0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATh XUMHUYECKUM
AKCIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyYEHUE
ATUJIEHA WU U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCNKOB IMPH HArpeBaHMUM, I[BETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMHU TEXHUKA OE30MAaCHOCTH MpU OOpalIeHUuu C
BELIECTBAMU U JaOOpPaTOpPHBIM OOOpPYAOBaHUEM, TMPEIACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opmMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBATH BEIBOIBI HA OCHOBE dTUX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHpopmaiuu, IHTepHeT 1 Apyrux);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
IIEJIECOO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHON CpEelbl, OCO3HABATh
ONACHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BellleCTB, moHuMas cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W MPEJOTBpPAICHUS WX BPEIHOIO BO3JCHUCTBUSI HAa OPraHU3M
YEJI0BEKA,

JUIsE OOYyYaronIMXcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENbIX M CHa0OBHIAIIMX OOYYarOIIMUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYECKHX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMSI Kypca «OOIass M HeopraHudecKas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHWUU SIBJICHUHN
npuposibl, B  (OPMHUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCT, CTENIEHb OKUCICHUS, XUMUUYECKAsI CBS3b
(koBajieHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOJIHAS ), KpUCTAJUIMYECKas peiiéTka,
TUNBl  XUMHUYECKUX  PEaKIMi, PacTBOP, DJICKTPOJUTHI, HEIJIECKTPOIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJICKTPOJUTUYECKON AUCCOonUanuM, nepuoanueckui 3akoH [[. M. Menpaeneena,
3aKOH COXPaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPALLICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHWYECKUX SIBJICHHM, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MMaCHOM MCTIOIB30BAHUHM BAKHEUIITNX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUN BBISBISITH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHMM HCIHOJB30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
coctapieHus: GoOpMysl BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEaKLUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYeCKUX BeUIECTB (yrapHblid ra3, YyrJ€KHCIbI ra3, aMMHaK, TamiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OINPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BHJ XMMHUYECKOH
CBA3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECKAasl, BOJOPOHAs) B COCIUHEHUSAX, TUI
KPUCTAJUIMYECKON pEMIETKM KOHKPETHOTO BELIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
MOHHAs, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX PacTBOpPax HEOPTraHUYECKUX
COCJMHECHUI;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEAETIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbI U HEMETAJLJIbl, OKCUbI, OCHOBAaHUS,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKphIBaTh CMBICI IIEPUOJAMYECKOrO 3aKoHa /.
N. MeHnaeneeBa U 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JIeMEeHTOB |—4 mnepuonoB lleproguueckoil cucTeMsl
XuMHueckux sjemeHToB JI. M. MennerneeBa, MCHONb3ys MOHATHSA «s-, P-, d-
AIEKTPOHHBIE opouTanm, «9HEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX AJIEMEHTOB M UX COEIWHEHUMU
0 repuoaam u rpymnmnam llepuoguueckon cucteMbl XUMHUUYECKUX 3i1eMeHToB 1. U.
Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEILECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TI'€HETHMYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldx BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, M3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKLMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHMH COCTaBISITH YPABHEHHs pEaKUUil pa3iMuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PeaklUii HOHHOTO OOMEHa, YYUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT O KOHIIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKIAIOIIHE
KaueCTBEHHBIA COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEILECTB, pPAaCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOPMHPOBAHHOCTh YMEHHM  pAaCKpbIBaTh CYIIHOCTh OKHCIIHTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMIl MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
3THUX PEAKLINIM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JeXalye B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHUsS] CEPHOM KHUCIIOThI, aMMHAKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OONIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIUMUCICHUS C HCIOJIb30BaHUEM
MOHATHUSI «MaccoBas JIOJsl BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUHN Ta3oB
IpY XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIUIOBOrO 3((deKTa peakiuh Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MIPpaBUIa MOJIb30BAHUS XUMUYECKOM
OCYJIOM U J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJIHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3joKEeHUE TMEePOKCHIA BOAOPOJAa B MPUCYTCTBUM KaTaau3aTopa,
ONpENEIICHHNE CpeAbl PacTBOPOB BEUIECTB C TMOMOIIBI) YHHUBEPCAIBHOTO
WHJIUKATOpa, BIUSHUE PA3TUYHBIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU,
peaklMy HOHHOTO OOMEHa, KayeCTBEHHBIE pEaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
TeMaM «Metamey u «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0€30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
NpEACTaBISATh PE3yJbTaThl XMMHUYECKOrO0 OKCIEepUMEHTa B (opme 3amucu
YpaBHEHHU COOTBETCTBYIOIIUX pPEaKIUil U (POPMyIMpPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(OpMaIMIO, TONYy4aeMyl) U3 pPa3HbIX HWCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIWK, MHTEpHET U Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBUJia  IKOJOTHYECKHU
1e1ecoo0pa3Horo MOBEACHHUA B OBITY M TPYAOBOM JEATEIHHOCTH B HEIIX
COXpaHEHUs] CBOETO 3/I0POBBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0CO3HABATh
OMAaCHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbic nokazarensa [IJIK, mosicHATP Ha mnpuMepax crocoObl YMEHBIIECHUS U
MPEIOTBPALICHHUS UX BPEIHOTO BO3ICUCTBUS HA OPTAHU3M UYEJIOBEKa;

Uig 00YYaromMXCcsi ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne (undposbie)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KonTposbHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmer oprannueckoit xumMun. Teopus CTpoeHUs
1.1 P P . p P 3 Mos wkona
opranndeckux coeaquenni A. M. byrneposa
[Tpenmet oprannyeckoit xumuu. Teopus CTpOeHUs
1.2 p p N p P 3 Mos wkona
opranndeckux coenquHeHui A. M. bytieposa
Utoro no pazneny 6
Pa3nea 2. Yraesogopoasl
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKaHBI 2 Mos wkona
HenpenenbHble yTaeBOJOPOIBI: ATKEHBI
2.2 P yr P ’ 6 1 Mos wkona
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2 Mos wkona
[IpupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB H UX
2.4 PHP A p 3 1 Mos wkona
nepepaboTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckne coeJuHeHust
3.1 Cnuptsl. @enon 3 Mos wkona
Anbnerunsl. Kapoonosbie KuCa0ThL. CII0KHEBIE
3.2 P 7 1 Mos wkona
3UpHI
3.3 VriaeBoasl 3 1 Mos WwKona
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Hroro no pasneny

Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeuHeHus

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3 ‘ Mos wKona
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Bonokna 2 ‘ Mos wkona
Uroro no pazneny 2
Pa3znen 6. HazBanue
Htoro 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 37
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11 KITACC

N KoauuecTBo yacoB DJIeKTPOHHbBIE
; (uudposbie)
n/ HammeHoBaHMe pa3/iesiOB U TeM MPOrpaMMbl Kontpoabu IIpakTnyeckune
Bcero oOpa3oBaTe/ibHbIE
I ble padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
1.1 [Teproaudeckasi cucTeMa XUMAYECKUX AJIEMEHTOB 3 Mos wkona
. 1. MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BeniecTB Mos LwKona
1.3 XUMUYECKUE PEAKIUU 6 1 1 Mos wkona
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 Meranbl Mos wKoa
2.2 Hewmerammsr 1 Mos wkona
2.3 CBsI3b HEOPTAHUYECKUX U OPTAaHHMYCCKHUX BEIICCTB Mos wkona
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 Mos wkona
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Xumus 10 knacc. ba3zoBelit ypoBeHb: YUeOHUK JJ1s1 00111e00pa3oBaTeIbHbIX
yupexaenuit / 'adpuensa O.C.- M.: [Ipoda, 2017.-244¢

Xumus 11 knace. bazoBbiil ypoBeHb: YUeOHUK U1l 00111€00pa30BaTEIbHbIX
yupexaenuit / 'abpuensa O.C.- M.: [Ipoda, 2017.-244¢

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIS

1.ITIporpamma kypca xumun 11 8-11 kmaccos OV / O.C.I'abpuenss.- 8-e usm.,
crepeotur.-M.: Jlpoda, 2018.

2.T'abpuensa O.C., OctpoymoB WN.I'., Xumus. 10 kmacc. HacronpHas kHura
yautens., - M.: lpoda, 2004.

3.B.I". lenucona. Xumus. 10 knacc. [loypoyHbie MIaHbl 10 y4eOHUKY
O.C.I'abpuensinau ap.,.Bonrorpan: Yuurens, 2008

4.0.C.I'abpuensn ,0.H.Mackaes, C.1FO.ITonomapes, B.1.Tepenun. Xumus. 10
kiacc. [IpodunbHerit ypoBeHs.: yueb. aius OV - M.: [Ipoda, 2005.

5.Xumus 10 knacc.: KonTposibsHbie U ipoBepoyHbie padboThl K yueoHuky O.C.
INabpuensna «Xumus.10»/ O.C. I'abpuensn, [1.H. bepé3kun, A.A. YmakoBa u zip.
— M.: dpoda, 2005.

6.Paneuxnit A.M., [lnnaktnuecknit Matepuan no xumuu g 10-11 kmaccos:
nocooue as yuurens / -M.: [Ipceemienue. 2004

7.11aBnoBa H.C. /IlumakTnyeckue KapTOUKHU-3aJaHus 110 XUuMuK: 10-1 KIL.: K
yueOHuky O.C.I'abpuensna u ap. «Xumusd. 10 kmace» / - M.: Dk3amen, 2006
8.Hekpacosa JI.U., Xumus. 10 knacc. Kaprouku 3amanuii.- Caparos: Jluuei,
2008.

9.Kuwm E.I1. Xumus. 10-11 knaccel. [Ipaktuueckue padotsl. — Caparos: Jlunei,
2006

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1.Alhimik www.alhimik.ru

2.KOHCIIEKThI IO XUMHH JIJIS IIKOJIbHUKOB WWW.chemistry.r2.ru,
www.khimia.hl.ru

3 Xumus mig scex www.informika.ru

4 Xumus gyt Bac www.chem4you.boom.ru

5.Xumus. OOpa3zoBaTenbHbIN CalT A5 MKOJIbHUKOB Www.hemi.wallst.ru
6.Ypoxu xumun Kupuina u Medoaus
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