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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa mo XuMHUHM Ha ypOBHE cpeAHero oOuiero oOpa3zoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUU K pe3yibTaTaM OCBOEHHS (enepanbHO 00pa3oBaTeIbHOM
nporpamMmel - cpeaHero obmero ooOpazoBanus (POII COQO), mpeacTaBICHHBIX B
denepadbHOM TOCYIApCTBEHHOM oOpazoBaTenbHOM crTaHmapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeamera «XUMHS» B  00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit ®eneparuu, peaausylolMX OCHOBHbIE 00pa3oBaTeNbHBIC
IPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHHI «CTpaTeruu pa3BuTus Bocnutanus B Poccuiickoii
®denepanuu Ha iepuoa 10 2025 roma» (Pacnopsbxenue [IpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3paOOTKe MPOTrpaMMbl MO XUMHUM, K OMPENCIICHUIO OOIIeh
cTpareruu OOy4eHHs, BOCIMTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMHU yueOHOTO
npeamera «Xumus» 111 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTABHJIM KOHLIENITYyaJbHbIE
nosioxkeHust @I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIENEH, COAEpKAHMS, PE3yIbTaTOB
00y4eHHs U TpeOOBaHUH K YPOBHIO TIOJITOTOBKYU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, MOJIy4aeMO€ BBIMYCKHUKaMH 00I11e00pa3oBaTeabHON
OpraHM3aliM, SIBISIETCA HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTU. OHO CIIYKUT
3aBEpPIIAIOIIMM JTallOM peai3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEJOCTHOW CUCTEME XMMHUYECKOro 0Opa3oBaHUA. DTU
LIEHHOCTU KacaloTCsl MO3HAHHSA 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MHPOBO33PEHUS U
oO1Iel KyJIbTyphl YEJIOBEKA, a TAKKE IKOJOTUUECKH 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3JI0pPOBbIO U MPUPOJIHOM cpeze. Peanuzyercs xumudeckoe o0pa3oBaHue o0ydarouuxcsi Ha
YpPOBHE CpeaHero oOIero o0pa3oBaHHUsSl CpPEACTBAMU Y4YEOHOTO MpeaMeTa «XUMHS»,
COJIEpKAaHUE U TNOCTPOEHUE KOTOPOrO ONPENEIEHBI B MPOTpaMME MO XMUMHH C YYETOM
cHenu(puKN HAyKH XUMHUH, €€ 3HaUCHUs B MO3HAHUM MPHUPOJABI U B MaTEPUATILHON KU3HU
oOmecTsa, a Takke C Y4€TOM OOHMMX [ejied M TMPUHLMIOB, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHHME CHUCTEMbl CpefaHero oOmiero obpa3zoBanusi B Poccuiickoii
denepanum.

XuUMHUsL Kak »JJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK WIrpaeT ocoOyl posib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JJaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHHUE PALMOHAIBHOIO HAYYHOTO MBILICHUS, B CO3aHUE
LEJIOCTHOTO MpeICTaBICHHs 00 OKpY>KaIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA,
KoTOopoe (GopMUpYyeTCsi B XUMHH Ha OCHOBE ITOHMMAHHUS BELIECTBEHHOIO COCTaBa
OKPY’KAaIOIIETO MHpa, OCO3HAHUS B3aMMOCBSI3M MEXKAY CTPOCHHUEM BEIIECTB, HUX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOJEWCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYyJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyJa



W JKM3HM Kaka0ro yjeHa obmectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3uJiaTelIbHasl, Kak
HayKa BBICOKHMX T€XHOJIOTHI HalpaBjieHa Ha pPeIIeHUE II100aJbHbBIX POOJIEeM YCTOHIMBOTO
pPa3BUTUSI YEJIOBEUYECTBA — CBIPHEBOW, SHEPreTUYECKOM, NHUIIEBOM, IKOJIOTMYECKON
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cooTBeTcTBHMU ¢ OOIIMMH HEIIMU U IPUHIIMIIAMEU CPEIHETo o0I11ero oopa3oBaHus
coaepxkanue npeaMera «Xumus» (10—-11 kmaccel, 0a30BBI  YPOBEHb H3YUCHHS)
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOIMIEKYIhTYPHYIO TMOJATOTOBKY OOydYaromuxcs,
HEOOXOMMMYI0O WM JJii BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHUCHTHPOB, YCIICIITHOTO
BKJIFOUEHHUSI B JKU3HBb COIIMYMa, MPOJOJDKCHHUS 00pa30BaHUS B PA3IUUYHBIX 00JIACTSAX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMu mpeaMera «XUMU» SBISIIOTCS 6a30BbIe Kypchl — « Opranudeckas
xuMus» U «OO1as U HeopraHWyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIE€p)KaHHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKHU: CHUCTEMa 3HAHUM MO0 HEOPraHUYECKOW XUMUU
(c BKIIIOUEHHEM 3HAaHUWA M3 OOLIEW XMMHUU) U OpraHudeckor xumuu. DopmupoBaHHE
JAHHOM CHCTEMbl 3HAHMM TMpPU U3YYEHUM MpeaMera oOeCleYMBAET BO3MOXKHOCTh
PacCMOTPEHMsI BCETO MHOT0OOpa3usi BEIIECTB HAa OCHOBE OOIIMX IMOHSATHM, 3aKOHOB M
TEOPUN XUMUHU.

Crpykrypa conaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpTraHW4YecKass XuMUs» copMHUpoBaHa B MporpaMMe M0 XMMHH Ha OCHOBE CUCTEMHOIO
MOAX0Ja K U3YYEHUIO YI4eOHOTO MaTeprajia U 00ycCIIOBICHA UCTOPUUECKH 000CHOBAHHBIM
pa3BUTUEM 3HAaHUM Ha ONpEACICHHBIX TEOPETHYECKUX YpPOBHIX. Tak, B Kypce
OpPraHUYECKONW XMMHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCHUUYECKOW TEOpUHU
CTPOCHUS OPraHUYECKHUX COCIMHEHUM, a TakXke Ha YypOBHE CTEPCOXMMHUYECKUX U
AJIEKTPOHHBIX TPEACTABICHUNA O CTpoeHUU BemiecTB. CBeleHus 00 M3yyaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJOB JIO CJOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHmyeckol XUMHM I[IOJYy4YarOT PpPa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOrO OOIIEro oO0Opa30oBaHHUS TIIEPBOHAYAIBHBIC
NpEACTaBICHUSI O XHUMHUUYECKOW CBSI3U, KIACCU(MUKAIMOHHBIX MpHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[To HOBBIM YTJIOM 3pEHHS B MMpeaMeTe « XUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS
W3YYEHHBIH Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHHS TEOPETUUYCCKHH Marepual H
(haKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass W HeopraHudeckas XHUMHs» OOyYalolUMCS  TPEeAOCTaBIsSETCS
BO3MOXXHOCTh OCO3HATh 3HAYCHHE TIEPHOJUYCCKOTO 3aKOHA C OOIMIETEOPETHUYCCKUX M
METOIOJOTUYECKUX TO3UIUHI, TIIyOKe MOHATh UCTOPUIECKOE M3MEHEHHE (PYHKITUN ATOTO
3aKOHa — OT 00001IaroIIe 10 OOBICHSIONMEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMKA O BAXKHEWIIMX BEIIECTBAX, HMX COCTAaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a TaKX€ O XHUMHUYECKHX PEAKUUSIX, HUX CYIIHOCTH H



3aKOHOMEPHOCTAX MpOTEKaHus aomnoJyiHsgeTcs B kKypcax 10 m 11 kmaccoB anemeHTamu
COZECP/KAHUS, UMEIOINMHU KYyJIbTYPOJIOTUYECKUN W TMPUKIAAHOW XapakTep. JTH 3HAHUSA
CIOCOOCTBYIOT MOHMMAHMUIO B3aWMOCBSI3M XUMHUH C JIPYTUMH HayKaMH, PacKpbIBalOT €&
pOJb B TO3HABATENLHOM M MPAKTHUYECKOW JEATEIHHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XEHHUS K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUUYECKUX
OPWIOKEHUH XUMHUHM, IOMOTAlOT BBITYCKHUKY OpPHUEHTHPOBAThCA B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEeMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATh
UHGOPMAIUIO U IPUMEHSTh €€ JIsl MOTIOJHEHUS 3HAHUM, PEIICHUS] UHTEIJIEKTYaIbHBIX U
HKCIIEPUMEHTAJILHBIX HCCIIEIOBATENbCKUX 3aad. B 1emom cojepkaHue ydeOHOTO
npeaMera «XUMUsD» JTAHHOTO YPOBHSA H3YYEHHsI OPHUEHTHPOBAHO Ha (popMHpOBaHHE Yy
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUIOCOPCKUX UACH, TaKUX
KaK:  MaTepUAIbHOE  E€IUHCTBO  HEOPTaHMYECKOT0O W OPraHMYEecKOro  MHpa,
0OyCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHHEM, II03HABAEMOCTb
MPUPOJIHBIX SIBICHUM MyTEM SKCHEPUMEHTA U PEUICHUS] MPOTUBOPEUUN MEXKTYy HOBBIMHU
(dakTaMM ¥ TEOPETHUYECKHUMH MPEANOChUIKAMH, OCO3HAHUE POJM XUMUU B PEIICHHH
HKOJIOTUYECKUX MpoOsieM, a Takke MpoOsieM cOepeKeHHUs IHEPreTUYECKUX PECYPCOB,
CBIPbsl, CO3JJaHUSI HOBBIX TEXHOJIOTUN U MaT€pUaJIOB.

B mnnane pemeHus 3a7ad BOCHUTAHUSA, PA3BUTHUS W COLMAIM3ALUU OOYYaIOIIHUXCS
IPUHATHIE IPOrPAMMOIl MO0 XUMHUH MOJIXO/bI K ONPEAEICHUIO COAEPKAHUS U MOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaiOT (GOPMHUPOBAHWE YHHUBEPCAIBHBIX YYEOHBIX JICHCTBHMA,
uMeroMx 0a30BO€ 3HAUEHUE JUIsSl PA3NIUYHBIX BUJOB JEATEIIBHOCTH: PELIECHUS MPOoOieM,
MOMCKa, aHajau3a U 00paboTku MHMOpPMaLUKM, HEOOXOAUMBIX MJiI MPUOOPETEHUS OMbITa
IIPAKTUYECKOM W HCCIIEIOBATENILCKOM NIEATENBHOCTH, 3aHMMAIOLIEH Ba)XHOE MECTO B
MO3HAHUU XUMUMU.

B npaktuke npenojaBaHusl XUMUHM KaK Ha YpOBHE OCHOBHOTO 001Iero o0Opa3zoBaHus,
TaK U Ha YPOBHE CpeJHEro ooOiiero oOpa3oBaHMs, NMPHU ONPEACICHUH COJEpKaTeIbHOU
XapaKTEPUCTHKH LEJIeH N3yUeHHs MTPEeIMETa HapaBJICeHUEM MEPBOCTENIEHHON 3HAYUMMOCTH
TPaJIULMOHHO NpHU3HAETCS (POPMUPOBAHME OCHOB XUMHUYECKOW HAyKuM Kak oO0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YEJI0BEKA U KaK OJHOIO M3
KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOAMYECKOM TOYKM 3PEHHUS TAKOM MOIXOHN K
ONPENEIICHUIO LIEJIEH N3YyYEHHS IIPEAMETA SBIIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIaBHBIMHU LEISIMU U3YUYEHUS MpeaMera «XUuMUs)
Ha 6azoBoM ypoBHe (10 =11 kJ1.) sIBASIFOTCS:

+ (GOopMHUPOBAHUE CHUCTEMbl XUMHUYECKUX 3HAHUM KaK Ba)KHEMINEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAaT KIIFOUYEBBIC
NOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE U MMOHUMAHUE CYIIHOCTU JOCTYIHBIX 0000IIEHHI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHHE C UCTOPUEN UX PAa3BUTHUS U CTAHOBIICHHUS;



« (opmupoBaHME U pa3BUTHE IMPEICTABICHUM O HAy4YHBIX METOAAaX IO3HAHUSA
BEUIECTB M XUMHUYECKHX PEAKIMi, HEOOXOIUMBIX A1 MPUOOPETEHUs yMEHUU
OPUEHTUPOBATHCS B MUPE BEUIECTB W XUMHUYECKUX SIBJICHUHN, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOMN KU3HU;

+ pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSICHEHMEM XMMMUYECKOI'O 3KCIIEpUMEHTA, COOIIOACHUEM IpaBUil 0€30IacHOI0
oOparieHus ¢ BEIeCTBaMu.

Hapsny ¢ »Tum, coxaepxaTenbHas XapakTEpUCTHKA LeJed M 3a1ad  U3Y4YCHUS
IIpeIMeTa B IporpamMme 0 XMMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHM C
HOBBIMU TPUOPUTETAMH B CHCTEME CcpefaHero oobmero o6OpazoBanusa. Ceroans B
PENoJaBaHUM XUMUU B OOJBIIEH CTENEHH OTHAETCS MPEANOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE COJIepKaHusi OOyueHHUs, OPUEHTHPOBAHHOM Ha IMOATOTOBKY BBIITYCKHHUKA
o0mieo0pa3oBaTebHOM  OpraHM3alliM, BJIAQJACHOIIEro HE  HaOOpoM  3HAHWM, a
(yHKIHOHATIBHOM TPAMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS
3HAHWI U IPUMEHEHUS UX B PEAIbHOW KU3HHU JUIsl pELIECHUS TPAKTUYECKHUX 3a]1ay.

B cBA3u ¢ 3TUM npH U3ydeHUHM MpeameTa «XUMUsS» JOMUHHUPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUE 1NN U 331a4H, KakK:

ajanranus oOydyarluxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIErOCs MUpa,

GbopMHpOBaHNE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH U MX MPUMEHEHHEM; (DOPMHUPOBAHUE Y
0o0ydJaronmmxcsi  KIFOUEBBIX  HABBIKOB  (KJIFOYEBBIX  KOMIIETEHIIMH),  MUMEIONIUX
YHUBEPCAIBHOE 3HAYCHHE JI PA3IUYHBIX BHUIOB JESITCIBHOCTH: PEIICHHS IMPOOIIeM,
MOKCKa, aHajan3a U 00padoTKM MH(OpMAIMK, HEOOXOAUMBIX JJIS MPUOOPETEHHUS OIbITa
NeSATEeTLHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MTO3HAHUM XUMUU, & TAKXKE JIJIST OLICHKU
C TIO3WIIANA 3KOJIOTHUECKOW OE30MMacHOCTH XapakTepa BIUSHUS BEIICCTB U XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, MHTEIJICKTYAIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEH 00yUYarOIIMXCA: CIIOCOOHOCTH CaAMOCTOSITEIbHO TPUOOPETATh HOBBIC 3HAHUS
10 XUMHUHU B COOTBETCTBUU C JKU3HECHHBIMH MOTPEOHOCTSMHU, UCIIOJIB30BaTh COBPEMCHHBIE
nH(OPMAITMOHHBIE TEXHOJOTUH I TIOWCKA M aHalin3a Y4eOHOW M HAay4dHO-TIOMYJISIPHOM
uH(MOpPMAITUU XUMUYECKOTO CoJiepkaHus; (OPMHUPOBAHUE M PA3BUTHE y OOYyJaroUIuxcs
aCCOIMAaTUBHOTO M JIOTMYECKOTO MBIIIJICHUs, HaONI0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, NMPH IJIAHUPOBAHHH H
MIPOBEICHUH XUMHYECKOTO SKCTIIEPUMEHTA; BOCIIUTAHUE Y O0yJarOIINXCS YOKIEHHOCTH B
T'YMaHHCTHYECKOW HAIMpPaBICHHOCTH XHMHH, €€ BAaXHOW POJM B PEHICHUH TJIOOATBHBIX
po0JIeM PAIMOHAIEHOTO MPUPOIOIOIL30BaHUS, TTOTTOJTHEHHS YHEPTETHICCKUX PECYPCOB
U COXPaHCHHsI TIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAUMOCTH OepekHOTro



OTHOIICHUS K TPHUPOAE W CBOEMY 3JIOPOBBIO, a TaKXKe MPHOOPETEHUs OmbITa
UCTIOJIb30BaHUs MOJIYICHHBIX 3HAHUU JJIsl MIPUHITHS TPAMOTHBIX PEIICHUA B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B ydeOHOoM miaHe cpemHero oOmiero oOpa3oBaHHsA MPEAMET «XUMHS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPeAMETHOMN 00macTh « ECTeCTBEHHO-HAYUHBIC TPEAMETHI.

OOmiee 4yMcIO YacoB, OTBEACHHBIX JUISI M3YyYEHHMs] XUMHHM, Ha 0a30BOM YypOBHE
cpemHero obmero obpazoBanmsi, cocTaBisieT 68 wyacoB: B 10 kmacce — 34 gaca (1 ygac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJEPXAHUME OBYUYEHUA

10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckune 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMer oOpraHM4YecKOW XHMHUHU: €€ BO3HUKHOBEHHE, Da3BUTHE M 3HAYCHUE B
ITOJIyYEHHH HOBBIX BEIIECTB U MAaTEPHAIOB. T€OpHUs CTPOEHUsI OPTaHUYECKUX COCIUHECHHN
A. M. BbytnepoBa, e€ ocHOBHble MonokeHHUs. CTpyKTypHblE (OPMYJIbl OpPraHUYECKHX
BelecTB. ['omouorus, usomepus. XUMHUYECKast CBA3b B OPIaHUYECKUX COCAUHEHUAX —
OJIMHApHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o KiaaccU(pUKAMKM OpraHuyeckux BemecTB. HomeHnknaTtypa
OPraHUYECKUX COCOUHEHUHN (CHCTEMAaTHUYeCKas) U TPUBHUAJIBHBIE HA3BAHHS BAKHEUILNX
IIPEACTABUTEIIEN KIIACCOB OPTaHUYECKUX BEILECTB.

OKCIIEpUMEHTAIbHBIE  METOJbl H3yYEHMS BEHIECTB M WX  [PEBPAllCHUMN:
O3HAaKOMJIEHHWE C OoOpa3llaMM OpraHMYEeCKUX BEIIECTB M MaTepHallaMH Ha HX OCHOBE,
MOJICJIMPOBAHUE  MOJIEKYJ OpPraHMYecKMX BEIeCTB, HAONIOJIEHUE U  OMNHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB M0 MPEBPALIEHUIO OPIaHUYECKUX BEIIECTB IPU HArpeBaHUU
(utaBieHue, 0OyTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN pAn. MeTaH M 3TaH — IpPOCTEUIINe
NPEICTaBUTENIN AJIKAHOB: (PM3MYECKUE M XMMHUYECKHE CBOMCTBA (peakluMH 3aMEUIeHHs U
TOpPEHUs1), HAXOXKACHUE B IPUPOJIE, OIYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psAld. DTUIEH W TPONWIEH —
IpoCTeiIe MPEeACTaBUTENN ANKEHOB: (U3NYECKUE U XMMHUYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THApPATAll{, OKHUCICHHS U [OJUMEpPHU3alun),
MOJIyYeHHUE U PUMEHEHHE.



Ankaauensl: Oyramuen-1,3 wu  MetwiOyragueH-1,3: cTpoeHHe, BaKHEUIIME
XUMHUYECKHE CBOMCTBA (peakius nojuMepuszanun). [loaydeHrne CHHTETUYeCKOro KayuyKa
U PE3UHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTMYECKUM psl. AUETUIEH —
MPOCTEHIIINI TIPEJCTABUTENIb AJIKWHOB: COCTaB, CTpPOEHHE, (PU3MYECKHE U XUMHYECKHE
CBOMCTBA (peakiyu THAPUPOBAHUS, TAJOTCHUPOBAHMS, THAPATAIIUN, TOPEHHUS ), TIOJTyUEHUE
Y IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, GU3MUECKUE U XUMHYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHUsA), IMOJIyYCHHE U MNpUMEHeHue. Toayon. cocmas,
cmpoeHue, uauyeckue U Xumuyeckue CcoUcmea (peaxyuu 2an02eHupo8aHus U
HUMpPOBAHUs), nojydeHue u npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTMueckas CBS3b
MEXKy YII€BOAOPOJAMHU, IPUHAJICHKAITUMHU K PA3TUIHBIM KJIACCaM.

[IpupoaHBIe MCTOYHUKH YTIAEBOJIOPOOB. [IpupoaHbIii ra3 W MOMyTHBIE HEPTIHBIC
razel. Hedts u e€ mpoucxoxaenue. CriocoObl nepepaboTku HePTH: MeperoHka, KpeKUHT
(TepMUYECKH, KaTalUTHUYeCKHil), mnuponu3. [Ipoayktel mnepepaboTku HedTH, UX
MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIM yroib W MPOAYKTHI €0
nepepadoTKu.

OKCNEpUMEHTaIbHbICE  METOJIbl  M3YYE€HHsS BEIIECTB M UX  IPEBpallCHUM:
O3HAaKOMJIEHHE ¢ oOpa3laMu IJIaCTMAcC, KaydyKOB M pe3uHbl, Kouiekuuu «HedpTb» u
«YTOab», MOJCIUPOBAHHE MOJIEKYJ  YIJIEBOAOPOAOB UM  TaJIOTEHONMPOU3BOJHBIX,
MPOBEJICHNE MPAKTUICCKON PA0OThI: MOJyYCHUE ATUJICHA U U3YUYEHHE €T0 CBOWCTB.

Pacuérnble 3anaun.

Bbluncienusi Mo ypaBHEHHIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJMYECTBA
MCXOJIHOTO BEIIECTBA WJIU MPOAYKTA PEAKIUHU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UJIU MPOJYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4yeckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHON U ATAHON: CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKHAE CBOWCTBA (pEakUMM C AKTUBHBIMM METaUIaMH, TaJOr€HOBOIOPOJAMH,
ropeHue), npumeHeHue. BogopoaHbie CBS3M MeXAy MoJeKyldamu crnuptoB. [lelicTBue
METaHOJIa U ATAHOJIa Ha OPraHU3M YeJIOBEKA.

MHoroaromMHble COUPTHI. DTUICHIIUKOJIb U TJIUIEPUH: CTpOEHHE, (PU3HUECKUE U
XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMM METAJUIaMH, KadyeCTBEHHas
peakiysi Ha MHOroaTOMHble cnupThl). JleiicTBue Ha opraHusM uenoBeka. [IpuMenenue
TIIMLEPUHA U DTUJICHTIIMKOJIA.

@deHoJI: CTPOCHUE MOJICKYJIbI, (PU3MUECKHE W XUMHUYECKUE CBOWCTBA. TOKCUYHOCTH
dbenona. [Ipumenenue deHoma.



Anpaerunbl U kemowusl. DopManblieruj, aueTaabJerujl; CTpoeHue, (pu3nuecKue u
XUMHUYECKUE CBOMCTBA (peaKIMy OKUCIECHUS U BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKIIUN),
NOJIyYeHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpEAC/IbHbIE KapOOHOBBIE KHCIOThL. MypaBbHHass W YKCyCHas
KHUCIIOTBI: CTpOeHUE, (U3MUYECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME IS Kiacca
KHUCIIOT, peakuus dTepupuKalnm), NodydyeHue u npuMeHenre. CTeapuHoBas U OJECMHOBAs
KHCJIOThl KaK IMPEACTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mbla Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxnble 3(UpBl KaK TPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPONU3 CIIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupos. buonornueckas posib KUPOB.

YrneBonapl: cocraB, KiaccUUKalus YriaeBOAOB (MOHO-, M- M TOJHCAXapHIIBI).
['mrok03a — mpocTelnii MOHOCaxapui: 0OCOOCHHOCTU CTPOEHUS MOJIEKYIbI, (PU3UUYECKUE U
XUMHUYECKHE CBOWMCTBa (B3ammojeiicTBue ¢ ruapokcugom Meau(ll), okwucieHue
aMMHauHbIM pacTBopoM okcuga cepeodpa(l), BoccraHoBieHHE, OpOKEHUE TIIHOKO3bI),
HaXOXKJEHUE B MPUPOJIE, IPUMEHEHHE, Oroaornyeckast pojib. @orocunres. OpyKro3a Kak
U30MEP TIFOKO3BI.

Kpaxman wu memmono3a kKak npupoaHble mnonuMepbl. CTpoeHHe Kpaxmaia |
nesnoa03sl. dusnueckne U XMMHUYECKUE CBOMCTBA Kpaxmaia (IMIpOju3, KaueCTBEHHas
peaKkIus ¢ UOJ0M).

OKCIepUMEHTAJIBHBIE METOJIbl M3yUYEHHsI BEIIECTB M UX MPEBPAILLECHUN: MPOBEACHUE,
HaOJII0JIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIMPTOB, KAUECTBEHHBIE
peaKIMK OJJHOATOMHBIX CIIUPTOB (OKUCIIeHUe dTaHosa okcuom meau(ll)), MHOroaTOMHBIX
CIUPTOB (B3auMOEHCTBUE ruLepuHa ¢ rugpokcuaoM meau(ll)), anpaernnoB (okucieHue
aMMHadHbIM pacTBOpoM okcuna cepedpa(l) u runpoxcunom meau(ll), BzaumoneiicTue
Kpaxmaja ¢ MOJIOM), MPOBEACHUE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnrle 3agaun.

Bblunciienusi Mo ypaBHEHHIO XMMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BEIIECTBA WM MPOJIYKTa PEaKUH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHUCIIOTBI Kak am(pOTepHble OpraHU4YecKue coeauHeHusd. Puznueckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpUMEpE MIMIMHA). bronormyeckoe 3HaueHue
aMUHOKHCIOT. [lenTusbl.

benku kak npupoHble BHICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuunas, BropuyHas
U TPETUYHAs CTPYKTypa OeNKOB. XUMHUYECKUE CBOMCTBA OCIIKOB:

TUAPOJIH3, ICHATYpAIlHsl, KAYeCTBEHHBIC PEaKIINU Ha OCJIKU.

DKCreprUMEHTAIbHBIE METO/Ibl U3YUEHHS BEUIECTB U UX MPEBPAICHUI:



HaOOJIeHNe W OMHUCaHWe JACMOHCTPAIMOHHBIX OIBITOB: JCHATypamus OENKOB TpH
HarpeBaHUM, IBETHBIC pPEaKIIUu OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHCHHA — TOJUMEpHU3alus M
TIOJTUKOH/ICHCAITHSI.

OKCnepUMEHTAIbHBIE METO/IbI H3YUEHHUSI BEIIECTB U X MPEBPAILICHUIA:
O3HaKOMJIEHHE C oOpasllaMi TMPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcCC,
Kay4qyKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBSi3ed MpU WM3YYEHUH OpraHuveckoil xumuu B 10
KJIacCe OCYIIECTBISIETCS 4Yepe3 HCMOJIb30BaHHE KaK OOMMX eCTECTBEHHOHAYYHBIX
MOHATUH, TaK W TOHATHH, SBIAIONIMXCS CHCTEMHBIMH I OTICIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHWsl, aHalu3, CHUHTE3, KJIacCH(PUKAINS, MEePUOIUIHOCTh, HAOJIOIEHNE, H3MEpEHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzrka: MaTepusi, YHEPrusi, Macca, aToM, SJEKTPOH, MOJEKyJa, dHEPreTHUECKUN
YpOBEHB, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (PUIUUECCKHUE
BEJTMYMHBI U €UHUITBI UX U3MEPEHUS.

buonorus: kneTka, opranusm, ouochepa, 0OMEH BEIIECTB B OpraHu3Me, (HOTOCHUHTES,
OMOJIOTUYECKU aKTHBHBIC BelIecTBa (O€IKH, YTIeBObI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpadbl, TOPHBIE TMOPOJIBI, IOJE3HBIE WCKOIMAeMbIe, TOIUIHBO,
PECYPCHI.

TexHONorrs: THUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO THTAHHS, MOIOIIUE
CpeNCTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MaTepHaIbl U3 UCKYCCTBEHHBIX U
CUHTETUYCCKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMHHU

Xumuueckuit aneMeHT. AtoM. Sapo atoma, W30TOIBI. DJIEKTPOHHAS 000JI0YKA.
DHepreTHyecKue ypOBHH, IOAYPOBHH. ATOMHBIC oOpOWTamu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH paclpeesieHHs SJIEKTPOHOB M0 OPOUTANIAIM B aTOMax 3JIEMEHTOB IMEPBbIX
YETBIPEX MEPUOA0B. DIIEKTPOHHAS KOHPUTYpAITHs aTOMOB.



Ilepuonnueckuit 3akoH U Ilepuonnueckas cucremMa XuUMUYECKUX dieMeHToB J[. .
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M Ilepnoandeckoid CUCTEMBI XMMUYECKUX
anementoB JI. WM. MenneneeBa ¢ COBPEMEHHOW TEOPHUEW CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHUYECKHX BJEMEHTOB M 00pa3yeMblX HMHU
MPOCTBIX W CIJIOKHBIX BEUIECTB MO TpyHnaM M MNEPUOAaM. 3HAUYECHUE MEPUOAUYECKOIO
3aKOHA B PA3BUTHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBs3b. BUIIbI XMMUYECKOUW CBsA3M (KOBaJCHTHAas
HETMOJIIpHAsE W TOJspHas, WOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa3oBaHUS
KOBQJICHTHOM XHWMHYECKOH CBsi3u (OOMEHHBIH M JOHOpPHOAKIEeNnTOpHBIN). BomopomHas
CBsI3b. Bal€HTHOCTB. DJIEKTPOOTPULIATENBHOCTb.

Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO W HEMOJEKYJAPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BeUIECTBA. THUMBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
TUIA KPUCTAJUIMYECKON PEIIETKMU.

[TonsiTie 0 gucnepcHBIX cucTemax. MICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa nHeopranmdyeckux coeauHeHud. HoMeHkmatypa HeopraHuYecKHx
BelIECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BELIECTB, IPUHAICKAIIMX K PA3JIMYHBIM
KJIaccam.

Xumuueckas peakuus. Kinaccudukanys XuMUYECKUX peakluuii B HEOPTraHUYECKOU U
OpPraHMYeCKON XHMMHHU. 3aKOH COXPAaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
MIPEBPALIECHUS YJHEPTUU [P XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMMOCTb OT pa3indHbIX (akTopoB. OOpaTUMBbIE peaKkuu.
Xumuueckoe paBHoBecue. DakTopel, BIUSIOMIME HA COCTOSTHUE XUMAYECKOTO PAaBHOBECHS.
[Tpunuwmn Jle [lartenbe.

DnekTponutuyeckas aucconmanus. CwibHbIE W ciaOble 3nekTpoiauthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

DKCNEpUMEHTaIbHbIE  METOJIbl  M3YyYE€HHS BEIIECTB M UX  IPEeBpallieHUM:
neMoHcTpanust Tabmun «llepuoguueckas cuctema Xxumudeckux osnemeHto J[. .
MenneneeBay, H3ydeHHE MOJACIICH KPUCTAUTMYECKUX PEIIETOK, HAOIIOEHUE U ONMCAHHE
JEMOHCTPAIIMOHHBIX W JIa0OPATOPHBIX ONBITOB (Pa3joKeHHE IEPOKCHIA BOAOpPOJA B
MPUCYTCTBUM KaTaau3aTopa, OIPEICICHUE CpEelbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAIIBHOTO HWHIWKATOpa, PEaKIMd HWOHHOIO OOMEHA), MPOBEICHUE MPAKTUUYECKOU
paboThl «BiusiHUE pa3audHbIX (PAaKTOPOB HA CKOPOCTh XUMHUUYSCKON PEAKITUH.

Pacuérnple 3agaun.

Pacu€rel Mo ypaBHEHHSIM XMMHYECKUX PEAKLHH, B TOM YHUCIE TEPMOXUMHYECKUE
pacU€Thl, paCUEThI C UCIIOJIB30BAHUEM MOHSTHS «MACcCOBas J10JIs BEIIECTBAY.



Heopranuuyeckasi xumusi

Hemeramnbl. Ilomoxenune HemeraimioB B llepuonnueckon cucTteMe XUMHUYECKHUX
anemeHToB J[. . MenneneeBa u 0cCOOEHHOCTH CTpOeHUsi aToMOB. DuU3nyecKkue CBOWCTBA
HEMETAJUIOB. AJIIOTPONUS HEMETAJUIOB (Ha MIpUMeEpe Kuciaopoaa, cepsl, (ochopa u
yriepoaa).

XWMHYECKHE CBOMCTBA BAXHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEepHI, a30Ta, (ocdopa,
yriaepoja U KpPEeMHUsI) U HMX COCJUHEHUM (OKCHUIOB, KHCIOPOICOJEpKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTUHEHUN).

[IprMeHEeHNE BAXXHENIIMX HEMETAUIOB U UX COCIMHEHMM.

Meramnel. Ilonoxenne wmertamoB B llepuoanueckol CcucTeMe XMUMHUYECKHUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
MetaiioB.  OOmue  ¢usnueckue  cBoiictBa  MeTayioB.  ChjaBel  METaJLJIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kaaui, KanablUid, MarHui,
ATFIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue crocoObl moyyeHust MeTauioB. [IlpuMeHneHne MeTanioB B OBITY M TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YYCHHSI BEHIECTB WM HUX MPEBPALICHUN: HU3YUEHUE
KOJUIEKIINHU «MeTalibl ¥ CIUIaBbDy, 00Pa3lioB HEMETAIIOB, PEHICHUE IKCIIEPUMEHTATBHBIX
3a7a4, HAONIOJEHWEe W OINKCaHHWE JEMOHCTPAIlMOHHBIX U JIaOOPATOPHBIX OIBITOB
(B3amMoOACHCTBHE THUAPOKCHIA QIIOMHUHHS C pacTBOpaMHU KHCIOT U IIEJIOYCH,
Kaue€CTBEHHbIC PEAKIIMU HA KATHOHBI METAJIJIOB).

Pacuérnrle 3agaun.

Pacuétel Maccel BemecTBa Ui 00bEMa ra30B M0 U3BECTHOMY KOJHUYECTBY BEIICCTBA,
Macce WJIM OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIHMHM BEIISCTB, PacyEThl MACChI
(0OBéMa, KONMMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIU OJHO U3 BEIUIECTB MMEET
MIPUMECH.

XuMHUSI U )KM3Hb

Ponp xumMum B 00€CNEUEHHM HKOJOTMUECKON, HSHEPreTUYECKOW U MHUIIEBOU
0€301acHOCTH, PA3BUTHU MEAUIMHEL. [IoHSITHE O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIMIAX TPOMBIIIJIEHHOTO MOJYy4YeHUs
Ba)KHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MATEPUANIOB: BaKHEWIIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTE€pHUaJbl, KPACKH, CTEKIIO, KEpaMHKa, MaTepHUAJIbI JJIsl SJIEKTPOHUKH,
HAaHOMAaTepUaJIbl, OpraHUYECKUE U MUHEPATIbHbBIC YI00pEHUS.

XUMHUS 1 3J0POBbE YEJIOBEKA: MPABUJIA UCIIOJIB30BAHMS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia OE€30MAaCHOTO HCIOJIL30BaHUS IpenapaToB OBITOBOM XMMHHU B IOBCEIHEBHOMU
JKH3HU.



MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXnpeIMETHBIX CBSI3€M NpU H3YyUYEHUU OOIIEH M HEOpraHUMYeCKOH
xumuM B 11 Kimacce OCyIIECTBISETCS 4epe3 HCIOJIb30BAaHHME KaK OOIIUX E€CTECTBEHHO-
HAay4YHbIX TOHATUH, TaK W TMOHATUN, SBJSIIOIIUMXCS CHUCTEMHBIMU ISl  OTIEJbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIM (DakT, TMIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KIACCU(PUKALMS, NEPUOAUYHOCTh, HAONIOAEHUE, HKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusuka: marepusi, SHEPrHsi, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
pPaIUOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHH YpOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHME BeUIeCTBa, (DU3MUECKHE BETUYMHBI M €IUHHUIBI WX H3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcHUcTeMa, OMocdepa, MaKpo- U MHKPO3IEMEHTHI,
BUTAMHHbBI, OOMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOABI, IOJE3HbIE MCKOMAEMbIE, TOIUIMBO,
PECYPCBL.

TexHonorusa: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYpPIrHsi, IPOU3BOJCTBO
CTPOUTEIBHBIX  MAaTEPHANIOB,  CEJIbCKOXO3AWCTBEHHOE  IPOW3BOJCTBO,  IMHILEBAs
IPOMBIIIIEHHOCTb, (papManieBTUUECKasi MPOMBIIIEHHOCTb, TPOU3BOJCTBO KOCMETUYECKUX
IIpenaparos, IPOU3BOJICTBO KOHCTPYKI[MOHHBIX MaTepHUaJIOB, AJIEKTPOHHAs
POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 11O XUMHNUA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS O0yYarOIIMMUCS
nporpaMMm cpeAaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbIM).  HaydHo-mMeToauueckoil OCHOBOM Juisi  pa3paldOTKU  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHMSI MPOrPaMM CpPEIHEro oOIIero oOpa3oBaHMs SIBISETCS CHCTEMHO-
JNEATEIIbBHOCTHBIN MOIXO/I.

B cooTBeTCTBMU C CUCTEMHO-AEATEIBHOCTHBIM ITOAX0J0M B CTPYKTYpPE JTMYHOCTHBIX
pe3ynbTaTOB OCBOCHHMS MpeIMeTa «XUMHUS» Ha YPOBHE CpPEAHEro o0Iiero oopa3zoBaHUs
BBIJICJICHBI CJIEYIOLIME COCTABIIAIOIINE:

OCO3HAHUE 00YUYAIOITUMHUCS POCCUMCKON TPaKIaHCKON UJEHTUYHOCTH —
TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEJIBHOCTM W CaMOOIIPEACICHUIO;  HaJU4yue

MOTHBAllUM K OOYUYEHUIO; IIEJICHAIPABJIECHHOE DPAa3BUTHE BHYTPEHHUX YOEkKIACHUN

JIMYHOCTHU HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M UCTOPUYECKUX TPaauLMi 0a30BOM HAYKH XMMHUU; TOTOBHOCTH U
CIIOCOOHOCTh 00YYarolMXCsl PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMM ~ YCTAHOBKaMHM, IPUCYIIMMM  LEJIOCTHOM  CUCTEME  XHMHYECKOIO
oOpa3oBaHMsl; HAJIWYUE MPABOCO3HAHMS DSKOJOTMYECKOM KYJIbTYpbl M CIIOCOOHOCTU
CTaBUTh
LEJIX U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS NpeaMeTa «XUMHUsSD» JOCTUIalOTCs B €AUHCTBE
yu4eOHOW M BOCIUTATENbHOM NEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLUMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMH M HJAEalaMUd POCCHUHCKOTO
TPaXKJAHCKOrO 0OIECTBA, MPUHATHIMU B OOILIECTBE HOPMAMH M IMPABUJIAMU MOBEIECHUS,
CIIOCOOCTBYIOLIMMH  TpPOILIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUS M  HPaBCTBEHHOIO
CTaHOBJICHUS JINYHOCTU 00YyYaIOUIUXCA.

JImyHOCTHBIE ~ pe3yabTaTbl  OCBOCHHS  IpeaMera  «XUMUSD»  OTpa)karoT
c(hOpMUPOBAHHOCTh  OMbITa  [MO3HABATEIbHOM W  NPAKTUYECKOM  J1€ITEbHOCTH
oOy4aromuxcs Mo peaan3aliy NPUHATHIX B 00111eCTBE IEHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYAIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY Y MPABOIOPAJKY; MIPEACTABICHHS O COLMAJIBbHBIX HOPMaXxX M ITpaBUiIax

MEKIIMYHOCTHBIX

OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENIBHOCTH TIPU CO3JaHUU Y4EOHBIX
MIPOCKTOB, PEIICHWU YYEOHBIX W IIO3HABATEIbHBIX 3a7a4, BBIITOJTHEHUU XHUMHUYECKHUX
AKCIIEPUMEHTOB; CITOCOOHOCTH TIOHUMATh W PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBHI JIPYTUX IPH aHAJM3€ PA3JIUYHBIX BHJIOB YYCOHOW JEATEIBHOCTH; 2)

NATPUOTHYECKOT0 BOCITUTAHUSA:

LEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIHIO
OTCYECTBEHHOW XHUMHH; YBAXEHHSI K IMPOIECCY TBOpPUECTBA B 0O0JACTH TEOPUH U
MIPAKTUYECKOTO NPUMEHEHUSI XUMHHM, OCO3HAHUSA TOrO, YTO JOCTHIKECHUS HAyKH €CTh
pe3yJbTaT JJIUTEIbHBIX HAOIIOJEHUN, KPOIOTIMBBIX HSKCIIEPUMEHTAIBHBIX ITOHCKOB,
MIOCTOSIHHOTO TpyJla YYEHBIX M NPAKTUKOB; HWHTEpPECa U MO3HABATEIILHBIX MOTHBOB B
MOJYYEHUH U TOCIEAYIOUEM aHaln3e UWH(QOpMalMu O TMEpPeOBbIX JIOCTUKEHUSIX
COBPEMEHHOW OTEYECTBCHHOW XUMUH;

3) AYXOBHO-HPaAaBCTBCHHOI'0O BOCIIMTAHMA:
HPAaBCTBCHHOI'O CO3HAHMA, OSTHYCCKOI'O IIOBCIACHUAI, CITOCOOHOCTH OLCHUBATDH
CUuTyalu, CBA3aHHBLIC C XUMHUYCCKUMMU ABJICHUAMU,

U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI
U IICHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE M INOCTYNKU CBOMX TOBAapUUICH C
TO3UIINI HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHIA STUX MOCTYIIKOB;

4) opMHUpPOBAHUS KYJILTYPbI 310POBbSI:

NOHUMAaHUsI LEHHOCTEW 370pOBOro M 0Oe30macHoro odpasza >KU3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY M TICUXUYECKOMY 3/I0POBBIO;
coOJro/IeHus MpaBuil 6€30MacHOr0 0OpaIleHUs C BEIIECTBAMHU B OBITY,

MOBCEHEBHON JKU3HU M B TPYJIOBOM NEATEIbHOCTH; TOHUMAaHUS IIEHHOCTH MPaBUII

WHIWBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€30MacHOr0 TIOBEJEHUS B CUTYyalMsIX, YTPOXKAIOUIMX 3J0POBBIO M JKU3HH JIIOJICH;

OCO3HAaHUS TIOCTIEACTBUNA U HEMPHUATHUS BPEIHBIX PUBBIYCK (YIOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B Y4Y€OHO-HCCIIEOBATEILCKON JESTEIIbHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPYECKOW M JPYIMX BHUAAX JEATEIHHOCTH; yCTAaHOBKH Ha
AKTUBHOE Y4acTHE B PEIICHUH MPAKTUICCKUX 3a/1a4
COIMAIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY U3YUYEHHIO POodEeCcCHil pa3IuiyHOro poja, B TOM
YUCJIe Ha OCHOBE MPUMEHEHMsI MPEIMETHBIX 3HAHWMA MO0 XUMHH, YBXKCHHS K TPYIY,
JIOASM TpyAa W pe3ysibTaTaM TPYAOBOM ACSITENIbHOCTH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBUIYATIBLHON TpaeKTOpUH 00pa3zoBaHus, Oyayuiel nmpodeccuu u peanusaiuu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;



6) ’K0JI0rN4eCKOro0 BOCIIMTAHNSA:

AKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3emiie; TOHMMAaHMUs I00AIbHOrO XapakTepa SKOJOTHYECKUX

npo0seM, BIUSTHUS
HPKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIIBHOU CPEJIbl; OCO3HAHMS

HEO0OXOMMOCTH UCIIOJIH30BAHUS JOCTIKCHUA XUMUH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS; AKTUBHOTO HETIPUATHS
JNIEUCTBUNA, TPUHOCIIIUX BpEI OKPYXaKOIIEH NPUPOIHOMN Cpelie, YMECHUSA
MIPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTHUECCKUE TIOCISACTBUS MPEANPUHUIMACMBIX
JNEWCTBUM U MIPEAOTBPAIIATh UX; HATUYHS PA3BUTOrO IKOJIOTHUYECKOTO MBIIUICHHUS,
AKOJIOTUYECKOMN KYJIbTYphI, OMBITA  JEATEIIBHOCTH AKOJIOTMYECKOM
HaIPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MU B IIO3HABATEIBHOM,
KOMMYHUKATHUBHOM U COI[MAJIbHON MTPAKTHKE, CIIOCOOHOCTH u YMEHHS
aKTUBHO  IPOTHBOCTOSITH  MJIEOJOTUH XeModoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU; MOHUMAHUS CHEHU(PUKA XUMHUH KaK
HayKH, OCO3HaHMS €€ poysid B (OPMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIILICHUS,
CO3/JaHUU 1IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €TUHCTBE MPUPOJIBI U
4eJioBeKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUU MPOOJIEeM COXpaHECHHUS
MPUPOJIHOTO PaBHOBECHS; YOKIEHHOCTU B 0COO0M 3HAYMMOCTU XUMUHU JJIsl COBPEMEHHOM
IUBWIM3ALUKU: B €€ T'yMaHUCTHUYECKOW HAMpPaBICHHOCTH U BaXXHOW pOJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaNbHOW KYyJIbTYPHl, PEHICHUU TIOO0ATBHBIX MPOOJIEM YCTONYMBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, DHEPre€TUYECKOW, IMUIIEBOW M HSKOJOTMYECKON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, OOECIEUEHUM YCIOBHM YCHEUIHOTO TpyAa H
AKOJIOTMYECKU KOMGMOPTHOM JKM3HU KaKJOro ujieHa OOIEeCTBA; €CTECTBEHHO-HAYUYHOMU
IPAMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOAOB MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCMOJB30BaTh IMOJMy4aeMble 3HAHUS I aHAIM3a U OOBSICHEHUS
SBJICHUN OKPYKAIOLIET0 MHpAa W MPOUCXOJAIIUX B HEM H3MEHEHHUM, YMEHHS JeaTh
000CHOBaHHBIC 3aKITIOYCHHUS Ha OCHOBE HaYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIBIO
MOJIYYCHHUS] JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh
XUMUYECKUE 3HAHUS JIs
peleHusi MpoOJieM B pPEAbHBIX KU3HEHHBIX CUTYyallUsIX; MHTEpeca K

MO3HAHUIO U UCCIIEIOBATENBCKON JEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW MO XMMHUU B COOTBETCTBHHM C KWU3HEHHBIMU
NOTPEOHOCTIMU; UHTEpPECa K OCOOEHHOCTSIM Tpylda B pas3nuyHbix cdepax
npodeccuoHaIbHON



NEATEIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS y4e€OHOTO MpeameTa «XuMHUs» Ha YPOBHE
cpeaHero o0Iero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOyJaronmuxcs
MEXIUCIUIUIMHAPHBIE  (MEXIIpEAMETHBIE) OOIIeHayYHblEe TMOHSATHUSA, OTpa)karouue
1EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CTICLU(PUKY METOAOB MO3HAHUS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HaykKax (Marepusi, BEIECTBO, JHEPTHUsl, SIBICHHE, MPOIIECC, CUCTEMA,
Hay4YHBIH (DaKT, TPUHIINI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HUCCIEIOBAHHE,
HaOJII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUE); YHUBEpCAIbHbIC yueOHBbIC NEUCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYJISITUBHBIC), o0ecreunBaroIme
dbopmupoBaHue  (PYHKIMOHAIBHOW TIPaMOTHOCTH UM COIMAJIBHOM  KOMIIETCHIUU
00yUaroIMXCs;

CIIOCOOHOCTh  O0YYaroUIUXCsl HKCIOJIb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHEBIE,
MHUPOBO33pEHYECKHE 3HAHUSA U YHUBEpCAIbHbIC yueOHBbIC JCHCTBUS B MO3HABATEIHHOU U
COLIMAIBHOM MPAKTHUKE.

MertanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBbHBIMU YYEOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OBJiaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a30Bble JJOoru4YecKune JaeMcTBUSI:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJUu3UPOBaTh MPOOJEMYy, BCECTOPOHHE €€
paccMaTpHBaTh; ONPEIETSAThH LENU IEATEIIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUU UX
JOCTUXKEHHUS, COOTHOCUTH PE3yJIbTaThl AEATEIbHOCTH C IIOCTAaBJICHHBIMH LEJSIMU;
WCIIOJIB30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACISThH
XapakTepHbIC TPU3HAKU TOHATHI M YCTaHABIWMBATH HMX B3aWMOCBSI3b, MCIOJIB30BAThH
COOTBETCTBYIOIIHE TMOHATUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUM;

BBIOMPATH OCHOBAHUS U KPUTEPHH JIJIsl KIIACCU(DUKAIIUU BEIIECTB U
XUMHUUYECKUX PEaAKIIUA; YCTaHABJIMBATh MPUUYUHHO-CJICACTBEHHBIC CBSI3M MEXIY
U3y4yaeMbIMHU  SIBJICHUSIMU; CTPOUTH JIOTMUECKHUE PACCYKICHUS (MHIYKTUBHBIC,
JNEIyKTUBHBIE, TI0 AaHAJOTHWH), BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEYMUS B
paccMaTpUBAEMBbIX SIBIICHUAX, (OPMYJIUPOBATH BHIBOJBI M 3aKIIOYCHUS; MPUMEHATH B
mporiecce MO3HAHMS, HCIOJIb3yeMble B XHMHUHM CHMBOJMYECKHE (3HAKOBBIC) MOJENH,
npeoOpa3oBbIBATh MOJIEIBHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XuMudecKas (GopMylia, ypaBHEHHE XUMHUYECKOW pPEaKlMd — MPU PEHICHUH Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3a7a4y, NPUMEHATb Ha3BaHHbIE MOJCIbHBIC
MPEACTaBICHUS] JJISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3Y4aeMbIX BEIIECTB H
XAMUYECKUX PEAKIIHM.



2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIJETh OCHOBAMH METOJ0B HAYYHOT'O IO3HAHUS BEIIECTB U XUMUYECKUX
peakiuuii; GopMyIHpoOBaTh LEIN U 33Jla4l UCCIEOBAHUS, UCIIOIb30BATh IMOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCH B KAa4eCTBE WHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (DOPMUPOBAHMS THUIIOTE3bl MO IMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJIEHUW; BIAJETh HaBbIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBaThH YMEHHUs HaOM0IaTh 3a XOJ0M
poliecca, CaMOCTOATEIBLHO MTPOTHO3UPOBAThH €0 PE3yNbTat, (OpPMYIUPOBATH 0000IICHUS
U BBIBOJAbl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTaBISATh
00OCHOBaHHBIM OTUET O TMpoAETaHHOW paboTe; MPUOOPETaTh OMNBIT YYCHUUYECKOU
HCCJIEI0BATENLCKON U MPOEKTHOM AESITENIbHOCTH, IPOSBISITH CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PEUICHHs] MPAKTHYECKUX 3a]ad, IMPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHMUS.

3) pab6ora ¢ uHpopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWHGMopManuu (Hay4yHO-
NOMyJIsipHasl JHUTEepaTypa XUMUYECKOIO COAEpKaHUsA, CIPABOYHBIE IMOCOOUS, PECYPCHI
WuTepHera), aHaIu3MpoBaTh UH(YOPMALMIO PA3IUYHBIX BUAOB U (OPM HpPEICTaBICHMUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTH;

(GbOopMyIMpPOBaTh 3aMpPOCHl U MPUMEHATHh Pa3IM4YHbIE METOJbI MPHU MOUCKE U OTOOpE
uH(popMaIuy, HEOOXOAMMOW i BBINOJHEHUS YYEOHBIX 3a/lay ONpPEAENIEHHOIO THIIA;
IpUOOpETaTh OIBIT UCIIOJIB30BAHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMUHbIX MOMCKOBBIX CUCTEM; CAMOCTOSTEIbHO BHIOMPATH ONTUMAIbHYIO
dbopmy npeacTaBieHus uHpopmaluu (cxembl, rpaduku, AUarpaMMsbl, TaOIUIbI, PUCYHKA
U JIpyTUe); UCIOJIb30BaTh HAYUYHbIN SI3bIK B KAUECTBE CPEACTBA MPU padOTe C XUMUYECKON
uHbopMaIuen: TPUMEHITh MEXIpPEeIMETHbIE ((PU3MUECKHe U MaTeMAaTUYeCKHe) 3HAKU U
CUMBOJIBI, (opMyJibl, a0OpeBUATYpPbI, HOMEHKIIATYPY; UCIOJIb30BaTh U MIPEOOPA30BHIBATH
3HAKOBO-CHUMBOJINYECKHE CPECTBA
HaTIJISTHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXJaeMOil TeMbl B XOJA€ AMaIora W/Wiu
JUCKYCCUM, BBICKa3blBaTh WJIEH, (HOPMYIHpPOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS TMPEUIOKEHHOM  3ajauM; BBICTYyNAaThb C Mpe3eHTalMedl pe3yJbTaToB
MO3HABATENIbHON JI€ATEIbHOCTH, TOJYUYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM TMPH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThl 1O
UCCIIEJOBAaHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3aluu Y4eOHOTO TMpoeKTa U
bopMyIMpoBaTh BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX MCCIEIOBAHUNA MYTEM
COTJIACOBaHUS MO3UIIMHI B X0/1€ O0CYXICHUS 1 0OMEeHAa MHEHUSIMH.

OBi1aieHHe YHMBEPCAJbLHBIMHU PeryisiTUBHBIMM 1eHCTBUSIMU:



CaAMOCTOSITENIFHO  IUIAHUPOBAaTh M OCYIIECTBJISTH  CBOI  TO3HABATENIBHYIO
JeSITeTbHOCTD, OMpeAesis e€ 1eu U 3aJa4l, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAUMOCTH
KOPpPEKTUPOBATh MpejaraeMblii ajiropuTM JACUCTBUNA TpPU BBHIMOJHEHHH YYEOHBIX U
UCCIIEIOBATENbCKUX 3a/1ay, BbIOMpaTh HamOolee 3(PPEeKTUBHBINA CHOCOO UX pPELICHUS C
y4€TOM MOJYyYCHHSI HOBBIX 3HAHHI O BEIIECTBAX U XMMUYECKHX PEAKIUAX; OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JIeATEIbHOCTU Ha OCHOBE CaMOaHajIM3a
Y CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHBbIE PE3yNIbTATHl OCBOCHMS Kypca «Oprannyeckasi XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XHMMHYECKON COCTaBJISIIOLICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIU XUMHH B MO3HAHUU SIBICHUN TPUPOABI, B (HOPMUPOBAHUU
MBIIICHUS U KYJIbTYPbl TUYHOCTH, €€ PYHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOIMMOM JJIsI
peleHusl MPakTUYECKUX 3a7a4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
30POBBI0O W TPUPOAHOM CpEAE; BIAJICHUE CUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIOJAralolUe MOHATUSA (XUMHUYECKUH HIIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka atroma, MOJIEKYJa, BaJEHTHOCTh, 3JEKTPOOTPULATEIbHOCTh, XUMUUECKasl CBA3b,
CTpYKTypHas hopmyia (pa3BEpHyTast U COKpaIIEHHAs ), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN
00BEM, YIJIepoAHBIA CKeNeT, (DyHKIHOHAJIbHAs TpyMna, pajukan, U30MepHsi, U30MEpHI,
TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA M  a30TCOAEpIKalue
COCIMHEHMS, MOHOMEp, IIOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMSI); TEOPUM M 3aKOHBI (TEOpUsi CTPOEHUS OpraHMYecKuxX BemecTtB A. M.
ByTnepoBa, 3aKOH COXpaHEHHUs] MAacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKHUN S3BIK
XUMHUH; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHMMAaHHA NPUYMHHOCTH W
CHUCTEMHOCTH XMMHUYECKUX SIBJIICHUM, (PAKTOJIOTMYECKUE CBEICHHSI O CBOMCTBAX, COCTABE,
MOJIy4YeHUH U 0€30MMaCHOM MCMOJb30BAHUM BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JCATEIBHOCTH  4YEJIOBEKa; CPOPMUPOBAHHOCTH YMEHHH  BBISBISATH
XapakTepHblE TPU3HAKUA TOHSATHUM, YCTAaHABIMBAaTh WX B3aHMMOCBSA3b, MCIOJIB30BAThH
COOTBETCTBYIOIIME TOHSTHS TPH ONHCAHUM COCTaBa, CTPOEHUS U TpPEBpalICHUN
OpraHUYEeCKUX COENMHEHHH; CHOPMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XHUMHUYECKYIO
CUMBOJIUKY [IJIi  COCTAaBJICHUS MOJEKYJSIDHBIX U  CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamiéHHON) (GopMysl OpraHMYECKUX BEIIECTB M YPaBHEHUN XWMHUUYECKHX PEaAKIUH,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYeCKUX BEHIECTB JUISl WILTIOCTPALlMU HUX
XUMUYECKOTO M MNPOCTPAHCTBEHHOTO  CTPOEHUS;  C(POPMUPOBAHHOCTh  YMEHUU
YCTaHABJIMBATh MPUHAICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB MO MX COCTaBy H



CTPOCHHUIO K OMpeNeNEHHOMY KJacCy/Tpynine COeIUHEHUN (YriaeBOAOPObl, KUCIOPOI U
a30TCcoJIepKalllie COeTUMHEHNS, BBICOKOMOJIEKYJIIPHbIE COCIMHEHHUS]), 1aBaTh UM Ha3BaHUs
no cucremarnueckor HomeHkinatype (IUPAC), a Ttakxke mNpuUBOIUTH TPUBHAIBHBIE
Ha3BaHMUsS OTHACJIBHBIX OPraHMYECKUX BEHIECTB (STWIICH, TMPOMUJICH, alleTUIICH,
ATWJICHIJIIMKOJIb, TIHIEpUH, (HeHol, popManbaeru, aleTalbIerua, MypaBbuHas KUCIIOTa,
YKCyCHasi KHUCIJIOTa, OJICMHOBAash KHCJIOTa, CTeapuHOBas KHCJIOTa, TJIOKO3a, (PpykTo3a,
Kpaxmayi, IeJUTI0JIO3a, TIWIHH); C()OPMUPOBAHHOCTH YMEHUS ONPEACISITh BUJIBI
XUMHUYECKOU CBSI3U B

OPraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPaTHBIC);

chOPMHUPOBAHHOCTh ~ yMEHHUS  IPUMCHITh  TOJOXCHUS  TCOPUM  CTPOCHUS
oprannueckux BemecTB A. M. bByrtnepoBa i1 OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHHS MAacChl BEUIECTB;
c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3MYecKue u
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENECH PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, 3TaH, dTUJICH, MMPOMIICH, alleTUIeH, OyTaaueH- 1,3, meTrnOyTraauen-1,3,
OC€H30J1, METAHOJI, 3TAHOJ, YTUJIIECHTJIMKOJIb, TIUIEPUH, (DEHOJI, alleTAJIbICTU/l, MypaBbUHAas
U YKCyCHasi KHCIJOTHI, TJIOKO3a, Kpaxmall, IeJUI0JI0o3a, AMHHOYKCYCHAas KHCJIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIUNA C HMCIOJIb30BAHUEM CTPYKTYPHBIX (Popmys; cPOpMHUPOBAHHOCTH
YMEHHUSI XapaKTepU30BaTh UCTOUHUKU YTJIIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3,
yToJib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE MPUMEHEHHE MPOTyKTOB MEePepadOTKU;
c(hOpMUPOBAHHOCTh YMEHUU TPOBOJAWTH BBIYUCICHUS MO XWMHUYECKUM YpPaBHEHHSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOYKTa PEAKIIUHU 110 U3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJTHOTO M3 HMCXOAHBIX BEIIECTB WM MPOJIYKTOB PEAKIUHN);
c(hOpMHUPOBAHHOCTh YMEHHM BJIaJICTh CUCTEMOM 3HAHWH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJB3YEMbIX B XUMHUU MPU H3YYCHUU BEIIECTB U XMUMHUYECKHUX SIBJICHUU
(HabusrozieHre, U3MEpEHUe, KCIEPUMEHT, MOJICIMPOBAHUE), HUCIIOIb30BaTh CUCTEMHbIC
XUMHUYECKUE 3HAHUS U1 NPUHSATUSA PEIICHHN B KOHKPETHBIX YXWU3HEHHBIX CUTYAIlUsX,
CBSI3aHHBIX C BEIIECTBAMHM W MX MPUMEHEHHEM; CHOPMHPOBAHHOCTH YMEHHUU COOJIOIATh
MpaBUJia MOJIb30BAHUSI XUMUYECKOUW MOCYA0M U Tab0opaTOpHbIM 000pYyI0BaHUEM, a TaK¥Ke
npaBuiia oOpallleHHsI ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITOJHEHUIO
7a00paTOPHBIX XWMUYECKHX OMBITOB, C(HOPMUPOBAHHOCTh YMEHHUM TUIAHUPOBATH U
BBITIOJTHSITh XUMUYECKU I
AKCIEpPUMEHT (TIpEeBpallleHrss OPraHUYEeCKUX BEIIECTB NPU HarpeBaHUHU, IOJy4YEHUE
ATUJICHA U M3YYCHUE €ro CBONCTB, KAYECTBEHHBIC pPEAKIMH OPraHUYECKUX BEIIECTB,
JeHaTypanus OeTKOB TPU HArpEeBaHWM, IBETHBIC PEaKIMU OEJIKOB) B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH O€30MacHOCTH TMPH OOpAIleHWH C BEIIECTBAMH U JaOOPATOPHBIM
000pyI0BaHUEM, NPEJICTABIISITH PE3YIbTAThl XMMUYECKOTO IKCIIEpUMEHTA B (popMe 3arucu



ypaBHEHUN COOTBETCTBYIOLIUX peakuuii W (OpMYIUPOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3ynbTaToB; CHOPMUPOBAHHOCTh YMEHUN KPUTUYECKU AHATU3UPOBATH XUMHUYECKYIO
uHGOpMaIIKIO, TOTYYaeMyI0 M3 Pa3HbIX MCTOYHHUKOB (CpeACTBa MaccOoBOM HMH(OpMAIINH,
WHTEpHET U IpyTruXx);

c(hOpMHPOBAHHOCTh YMEHUH COOJIOaTh MpaBUjia IKOJIOTMYECKH 1eIeco00pa3HOro
MOBEACHUS B OBITY M TPYJOBOM JEATEILHOCTH B IENSIX COXPAHEHUS CBOETO 3J0POBbS U
OKpY’Kalollled TPUPOAHOU Cpenbl, OCO3HABaTh ONACHOCTH BO3JCHCTBUSA HA JKUBBIC
OpPraHu3MBbl ONPENEIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAs cMblca nokasarens [1/K,
MOSICHATh HA MpPUMEpax CrocoObl YMEHBIICHHS M MPEAOTBpPAIICHUS MX BPEIHOTO
BO3JICUCTBUSI Ha OpraHu3M 4eJOBeKa; JJisi OOydalluXci C OrpPaHUYECHHBIMU
BO3MOXXHOCTSIMH 3/I0POBbS: yYMEHHE NPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJaX TMO3HAHUSA BEIIECTB U XUMHUYECKUX SIBICHUN; A CIENbIX M CIa00BUASIINX
0o0Oy4aroluxcsi: YMEHUE HUCIOJIb30BaTh PEIbe(HO-TOUEUHYIO cHCTeMy oOo3HaueHui JI.
Bbpaitns nis 3anucu XxuMudeckux Gopmyl.

11 KVIACC

[IpenMeTHble pe3yiabTaThl OCBOEHUS Kypca «OOIass ¥ HeopraHuyecKas XUMUSH
OTPaXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUpA, POJM XMMUU B TIO3HAHWUM SIBIICHUM MPUPOBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPbl TUYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelieHusl MPakTUUECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBI0O U TPUPOAHOW CpENIE; BJIAACHUE CUCTEMOW XHMHUYECKUX 3HAHHWM, KOTOpas
BKJIFOYAET:
OCHOBOTIOJIATalOIIMEe TOHATHS (XUMHUYECKHHA O3JEMEHT, aroMm, wu3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIA aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b (KOBAJIEHTHAsl, HIOHHAS,
MeTaJJTHYecKasi, BOJOPOJAHAs), KPUCTAJUTMYECKAsI PeIIETKa, TUIbl XUMHUYECKUX PEaKIIUM,
pacTBOP, AJNEKTPOIUTHI, HEIJICKTPOIUTHI, JIEKTPOIUTUUECKAS JUCCOLMALINS, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON pPEaKIMU, XMMHUYECKOE PaBHOBECHE); TCOPUU U
3aKOHBI (TEopHsl DIIEKTPOJUTHYECKON Juccouuanuu, nepuoanyeckui 3axkon JI. U.
MenpeneeBa, 3aKOH COXPAaHEHHUS! MACChl BEIIECTB, 3aKOH COXPAHEHHUS] W IPEBPAIICHUSA
SHEPIUM TMPHU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUA MPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBJIICHUM, (PAKTOJOTHIECKUE CBEICHHS O CBOMCTBAxX, COCTABE,
MOJTYYEHUH U O€30MaCHOM UCIIOIb30BaHUN BAKHEHIITUX HEOPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOM JIESITEILHOCTH YEJIOBEKA,;



cOpPMHPOBAHHOCT, ~YMEHHUM  BBISBIATH  XapaKTEpHbIE MPU3HAKA  TOHITHM,
YCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHATUS TIPH
OTIMCAaHWUM HEOPTaHWYECKHX BEIIECTB M WX MPEBpAIICHHU; CHOPMHUPOBAHHOCTH YMEHUUN
WCITOJIb30BATh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBIIeHUsT ()OpPMYIT BEIIESCTB M YpaBHEHUN
XUMHUYECKUX peaknui, cucrematudeckyro HomeHkiatypy (IUPAC) u TpuBHanbHBIC
Ha3BaHUs OTAEIbHBIX HEOPTAHUYECKUX BEUIECTB (YrapHbIU Ta3, YIJIEKUCIbIN ra3, aMMUaK,
raiméHas M3BECTh, HeramcéHas W3BECTh, NUTbEBas COJa, MUPUT U JPYTHE);
c(hOpMUPOBAHHOCTh YMEHUHN OMPENIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX
AJIEMEHTOB B COEJIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOH CBS3U (KOBaJEHTHas,
MOHHAs, METAJIMYEeCKasi, BOAOPOAHAsI) B COCAMHEHUAX, TUIl KPUCTAIUIMYECKOU PEIIETKH
KOHKPETHOT'O BEIIECTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAUIMYECKas), XapakTep
cpedbl B BOAHBIX PACTBOPaX HEOPTaHUUYECKUX COCIMHEHUN;
c(hOpPMHPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB M0 HX COCTaBY K ONpPENEIEHHOMY KJacCy/TpyIie COE€IWHEHUN (IpOoCThie
BEILIECTBA — METAUIbl M HEMETAJUIbl, OKCHJbI, OCHOBAHHS, KHUCIOTHI, amM(pOTEpHbIE
TUAPOKCUIBI, COJIN); CHOPMUPOBAHHOCTh YMEHHI PACKpPBIBATH CMBICI MEPUOIUYECKOTO
3akoHa J[. WM. MenngeneeBa U JAEMOHCTPUPOBAThH €ro  CHUCTEMATU3UPYIONIYIO,
OOBACHUTENBHYI0O M MPOTHOCTHUYECKYIO (DYHKIUY; c(OPMHUPOBAHHOCTh YMEHHI
XapaKTEPU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB XMMUYECKHUX 3JIEMEHTOB 1—4 mepuonos
[lepuonnueckoin cucreMbl xumuueckux a3memMeHToB JI. WM. Mennaeneesa, ucnosb3ys
HOHATHUS «S-, P-, O3JCKTPOHHBIC OPOUTAIN», «IHEPTETUUYECCKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB W WX COCIUHEHUH IO
nepuoaam u rpymnmam [lepuonnueckoit cucTeMbl XUMAYECKUX 351eMeHTOB /1. 1.
MenneneeBa; chOpMHUPOBAHHOCTh YMEHUN XapakTepu3oBaTh (OMUCHIBATH) 0OOIIHE
XUMHUUYECKUE CBOMCTBA HEOPTaHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOUN CBS3U MEXKIY HEOPTraHMYECKUMHU BEUIECTBAMHU C MOMOILBIO
YpPaBHEHUI COOTBETCTBYIOIIMX XHUMHYECKUX peakiuil; cHOpMUPOBAHHOCTH YMEHHS
KJ1acCU(UIIMPOBATh XMMHUECKUE PEAKIMH IO PA3IMYHBIM MPHU3HAKaM (YUCIY U COCTaBy
pearupyroimx BemecTs, Tem1oBoMy 3P eKTy peakinu, 3MEHEHUIO CTENIEHEH OKUCIICHUS
3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYACTUIO KaTaanu3aTtopa); chOpMUPOBAHHOCTh YMEHUN
COCTaBJIATh YPABHEHUS PEAKIUN Pa3JIMUHBIX TUIOB, MOJHBIC U COKpAIIEHHBIEC YPaBHEHUS
peakiuii MOHHOTO OOMEHA, yYWUTHIBAs YCJOBUS, MPU KOTOPHIX ATH PEAKIUU HUIYT 10
KOHIIQ;
cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
Ka4ueCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMIBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
c(hOpMHUPOBAHHOCTH yYMEHUM pPacKpbIBaTh CYITHOCTh  OKHCJIHUTEIHHO-



BOCCTAHOBUTENBHBIX PEAKIUI MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOIO OajaHca 3THX
peakuuii; cOpMUPOBAHHOCTh YMEHHMM OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMHMYECKOM
peaKuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO DPAaBHOBECHS B
3aBHCHUMOCTH OT BHemHero BosaevictBusa (mpuniun Jle Illatense); copmupoBaHHOCTD
YMEHHMM XapaKTEepHU30BaTh XUMUYECKUE MPOLIECCHI, JIeXKAIUE B OCHOBE MPOMBIIIJIEHHOTO
MOJTyYeHUs] CEPHOM KHUCIIOTHI, aMMHAaKa, a TaKXKe CPOPMUPOBAHHOCTH MPEACTABICHUI 00
OOLIMX HAyYHBIX MPUHLHUIAX U SKOJIOTHUECKUX MPoOIeMaX XUMHUYECKOTO MPOU3BOJICTBA;
c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIHOJIb30BAHUEM TIOHATHUSA
«MaccoBasi J0Jsl BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH I'a30B MPU XUMHUYECKHUX
peakuusX, MacCchl BEHIECTBAa WM O0OBEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce UM 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKLMU BEIIECTB, TEIUIOBOro 3¢ ¢ekra
peaKkIMy Ha OCHOBE 3aKOHOB COXPAaHEHHsI MAcCChl BELIECTB, MPEBPAILEHUS U COXPAHEHUS
3HEpruu; cHOPMUPOBAHHOCTh YMEHHUHM COONIOAATH IMpaBWJIa IOJIb30BAHUS XUMUYECKOU
MOCYy/1I0M U JJabOpaTOpHBIM 00OPYAOBAaHUEM, a TAKXKE MpaBUIIa OOpAIlEHUs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKLMSIMU IO BBITOJIHEHHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBAaTh M BBIMOJIHATh XUMHUYECKUN HKCHEPUMEHT
(paznokeHue mepokcuja BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa, OINpPEAEJICHUE CPEIbl
pacTBOPOB BEIIECTB C MOMOILIBIO YHUBEPCAJIBHOTO HMHIMKATOPA, BIMSHUE Ppa3IMYHBIX
(aKTOpOB Ha CKOPOCTh XMMHYECKOW pEaKIH, PEaKIIM HOHHOIO 0OMEHa, KaueCTBEHHbBIE
peakuuu Ha cyibgar-, kKapOoHAaT- U XJIOPUJA-aHHUOHBI, Ha KaTHOH aMMOHHs, PEIICHUE
HKCIEPUMEHTAIbHBIX 33/1a4y 1o TemMaM «Metamie» U «Hemeramnsl») B COOTBETCTBUM C
npaBuiIaMU TEXHUKH O€30MacHOCTH MpH OOpallleHHH C BEIIECTBAMH MU JaOOPATOPHBIM
000pyI0BaHUEM, ITPEICTABISATH PE3YIbTAaThl XUMUYECKOIO SKCIEPUMEHTA B (POpPME 3aITUCU
YPaBHEHUN COOTBETCTBYIOLIMX peaKkUMi U (POpMyIHpOBaTh BBIBOJABI HAa OCHOBE 3THX
pe3ynbTaToB; CHOPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHaJM3UPOBATh XUMHUYECKYIO
UH(pOpMAIUIO, TOJIY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBa MACCOBOM KOMMYHUKAIIUH,
WHTEepHET U IpyTrux);

c(OpMUPOBAHHOCTh YMEHUH COOIONATh MpaBWIa SKOJIOIMUYECKU Ler1ecoo0pa3Horo
NOBEJICHUSI B OBITY U TPYJOBOW JAEATEIBbHOCTU B LEISIX COXPAaHEHUS CBOETrO 370POBbS U
OKpY’Kalollled MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTh BO3ICHCTBUSA Ha YKUBbIE
OpraHu3Mbl OINpPEACNEHHBIX BelleCcTB, MOHMMas cMmblca nokazarens IIJIK, moscHATe Ha
npuMepax CHocoObl YMEHBIICHHMS] W TPEJOTBpAIICHUS UX BPEAHOTO BO3ACUCTBUSA Ha
OpraHM3M YEeJIOBEKa; JUIsl O0YYarolMXCs ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBBS:
yMEHUE TPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAaxX IMO3HAHWS BEUIECTB U
XUMUYECKUX SBJICHUH; MJI CHENbIX W CIa00BUIAUNIMX OOydYarouuxcsi: yMEHue
UCIIOJIb30BaTh pelibe()HO-TOUeuHyI0 cuctemy oOo3HaueHuit JI. bpaiing nans 3anucu
XUMUYECKUX (HOPMYII.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Non/ HaumeHoBaHHe pa31e/ioB H TeM (uu¢pposbie)
°n/n
IPOrpaMmbl Beero KonTpoabHubie | IIpakTHyeckne | oGpazoBaTesibHbIE
padoThI padoTbI pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Ipenmer opranmdeckoil xumuu. Teopus
1.1 CTPOEHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
HWroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
25 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 5 1
' QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJOB U 3 1
' uX rnepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 3
32 Anpneruapl. KapOOHOBBIE KHCIIOTHI. ; L
' CrnoxHble 3¢pupbl




3.3 VYrineBosl 3
Hroro no pazueny 13
Pa3nea 4. A3zorcoaepikamue opraHu4ecKue coeJHHEeHH

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Utoro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Uroro no pazneny 2
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11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
[1]
°n/m IpOTpaMMET Beero Konrpoabnsie | IIpakTuyeckue | oGpasoBaTesibHbIE
padoThI padoThI pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoguueckuii 3aKkoH 1
1.1 [lepuonnueckass  cucreMa  XUMHUYECKHUX 3
sneMeHToB [. 1. Menneneera

19 Crtpoenue BemiectBa. MHorooopasue 4

' BEILECTB
1.3 XHUMHUYECKUE PeaKUU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 Mertambt 6 1
2.2 Hemerambl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX )

' BEILIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4




Hroro no pazneny
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