MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MABOY Manonyprunckuii IO

PACCMOTPEHO YTBEPXIEHO

MIeIaroriIeCKuM COBETOM, npukazom Ne 41-o7

Ne 1
HPOTOKOJI ot 31 aBrycra 2023r.

ot 31 aBrycra 2023r.

PABOYASI ITIPOTPAMMA
(ID 418877)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

st ooydarommxcs 10 — 11 -12 knaccos



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, U
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MPOrpaMmbl IO XUMHUHU, K OIPEAEIICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «Xumus» s 10-11 -12 kmaccoB Ha 6a30BOM ypOBHE
coctaBwin KoHIenTyanbHble osiokeHus: PI'OC COO o B3auMo00yCIIOBIEHHOCTH
1esnei, coepkanus, pe3yJbTaToB 00yuyeHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs Xumuueckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
NO3HAaHUM TPUPOABl U B MaTEpUaIbHOW U3HU OOIIECTBa, a TaKkXkKe C Y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
obpa3zoBanus cojepkanue npeamera «Xumus» (10-11 — 12) kmaccel, 6a30BbIi
YPOBEHb HU3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY oOyyJarouuxcs, HEOOXO0IUMYIO UM TUTSt BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIHEIIHOTO BKJIIOYEHUS B KU3Hb COLIAYMA,
IPOJOJDKEHHS  00pa3oBaHUs B pPa3jMYHbIX  O0JNACTSIX, HE  CBA3AHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0O ydyeOHOro marepuajia U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NOpeICTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[lon HOBBIM yrjaom 3peHusi B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKH Marepuan u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTHYECKUX TO3UIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSIX NpOTEKaHusi jgonojHsercs B Kypcax 10 - 12 kjaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3HM XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAaTbCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOIAHBIX SIBJICHUM IyTEM HKCIIEPUMEHTa U
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmiaHe pemeHus 3agad  BOCIHTAHWSA, Pa3BUTHS M COLMAIM3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3MyYHBIX BHJOB JESATEIBHOCTH: pEUIeHHs NpoOjieM, TOWUCKa, aHauu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHUs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUSI TJIABHBIMH IEJSIMU W3Y4YEHUS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =12 kJ1.) sIBASIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHE WM IMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX ISl MPUOOpETCHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernoJAaBaHNK XUMUU B OOJbIIed CTENeHH OTHAETCA  MPEANOYTEeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraus oOyJaromMxcsi K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIECTOCS MHUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXkKe JJII OIEHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpoOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBICHHOCTH XWUMHUH, €€ BaXKHON POJM B PEHICHHH TI00aIBHBIX MPOoOsIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopasoBanusi, coctanisieT 68 yacos: B 10 knacce — 17 gacos (0,5
yacoB B Hejeno), B 11 kimacce — (0,5 wacoB B Henento), B 12 kiacce - 34 gaca (1
4ac B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE T0J105keHUA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIVIEBOAOPOJAAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYeCKuil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromap», MOAECIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHE CBONCTBA (pEaKkIUM C AaKTUBHBIMU METAJUIAMH,
raJloTeHOBOJIOPO/IaMH, TOPEHHE), MpHUMEHEeHHe. BomopomaHbie CBsSI3W MEXIy
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHATHH, SBJSIONIUXCS CHCTEMHBIMHU ST OTIACITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, Kiaccu(ukaius, nmepuoIndyHOCTh, HAOII0IeHN e,
U3MEpPCHHUE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YpOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NYECCKUE BETUYNHBI U CAMHUIIBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTaHHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJICBOJBI, KHUPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,

pecypchl.



TexHonorus: IMUICBBIC TIPOAYKTBEI, OCHOBBI PAalMOHAJBHOIO IIWTAHUA,
MOOIIUEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCpHUAJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 kiaacce
OPITAHUYECKAS XUMUsA
Kucsopoacoaep:kamue opranndeckue coeIMHeHusI

MHOroaToMHble  COUPTBL. OTWIEHIJIMKOIb W  TJMLUEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJlJIJaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[puMeHenne rauueprsa U STUICHTIIMKOJIS.

®deHoN: CTPOCHUE MOJEKYJbl, (U3UYECKUE W XHUMHYECKUE CBOWCTBA.
Tokcuunocth penomna. [Ipumenenue enoua.

Anpaerunpl U kemouwvl. DOpMaNBIAETH, AaLETAIBIEIHA: CTPOEHUE,
¢uznyecKkue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMN ), [IOJyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCyCHasi KMCIIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
o0mue Juisl Kjacca KUCIOT, PEaKIUsl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEIACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KApOOHOBBIX KHUCHOT. ['maponus
cinoxHbIX 3¢upoB. Kupsel. 'maponu3s xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocraB, KilacCUHUKanus — YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXKJICHUE B MPHUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak U30Mep TIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmaia u
nemnono3bl. du3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIIH3,
KAaueCTBEHHAS PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IPEBPAILECHHIA:
npoBeJeHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHbIE PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anbaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA



cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBHEe Kpaxmana C HOJOM),
MPOBEICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Boluncienuss 1o ypaBHEHHIO XHUMHUYECKOM peakiuu (macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcoiepKalllie OPraHuYeCKUe COCTUHECHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuyYecKue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpuUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALHsl, KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OeIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIE TOHSATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALUU, CPEIHSS MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKIIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KjIacCUu(PUKaius, MepUuoAUIHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

dusnka: MaTepusi, DJHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIEKYIIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJICEBOJIBI, KHUPHI,
(bepMeHThI).



['eorpadus: MuHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
pecypchl.

TexXHOJIOTHS: THINEBbIC MPOIYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUA,
MOTOIIINE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE MpEnapaThl, MaTepUabl U3
UCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

12 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. OJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuoguueckuii 3akoH u Ilepuoanyeckas cucteMa XHUMHYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil CUCTEMBI
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIINaM M TMEepUoaMm.
3HaYCHUE EPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBsI3U (OOMEHHBII U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTS.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAINIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonarne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Howmenknarypa
HEOPraHUYECKUX BeEIIEeCTB. [ eHeTHyeckass CBsSI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAHEHUS U MIPEBPAIEHUs DHEPTUU NTPU XUMUUYECKUX PEaAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jlelllarenbe.



Dnextponutryeckas nuccornuanys. CuibHbIC U clladbie 3neKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIENIEH KPUCTAUIMUYECKUX PEHIETOK, HAOJIOACHUE U
OMMUCaHUE IEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUM HOHHOTO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHSATHUS «MACCOBAas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenme HemetaiuioB B llepuognueckor  cucteme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DNEKTPOXUMUYECKUIN PSIJT HAMTPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTasioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3aja4, HaOJI0JIEHUE W OIHCAHUE JEeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACcTBOpaAMU
KHUCJIOT U LIEJI0Yei, KAUECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.



Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs1 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, Tak W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusukKa: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PHM3MYECKUE BEIMYMHBI U €TUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,
pecypchl.

TexHomorusi: XuMHYECKasi NPOMBIIUIEHHOCTb, METAJUTYPIrus, MPOWU3BOJCTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAILIUU K O0yUCHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JAEATEITbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI HMHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHoOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa H3KOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpEI OKPYKAIOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C IEJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeamMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHEUU(PUKY METOJ0B TO3HAHMUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JIOrHYECKHUE TeHCTBHUSA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWS W KPUTEpUH I KiIacCH(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE (pu3uueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOIl TeMbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUS 1 0OMEHAa MHCHHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



npupoasl, B (QOPMUPOBAHWUM MBINUIGHUS W KyJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKH JJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKai, K30MepHsi, ©30MEPbI, TOMOJIOTHUYECKUI PsiJl, TOMOJIOTH, YTJIEBOIOPOIBL,);
TEOPUH U 3aKOHBI (TEOpHUsl CTpOeHUs opraHmyeckux BeniecTB A. M. bytneposa,
3aKOH COXPAHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK
XUMHH; MHPOBO33PEHUYECKUE 3HAHUS, JEXaluMe B OCHOBE [OHUMAaHUs
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBIICHUHN, (PaKTOJIOTUUYECKUE CBEIACHUS
O CBOWMCTBaX, COCTaBe, MOJIYYEHUU U OE30MACHOM HCIOJIb30BAaHWU BayKHEWUIIUX
OpraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKOM AESATEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepPHbIE MPU3HAKKA TOHATHM,
YCTaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY JIJIsI
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB I WILIIOCTPAIlUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOEHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS IIO0
cuctematuyeckoil Homenknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OT/ICIBHBIX OPIaHUYECKHUX BEIECTB (ITHJICH, IPOIHIICH, allCTHIICH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITh BUIBl XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlleTUJICH,
oyranuen-1,3, metunOyraaueH-1,3, 6eH30J, METaHOJI, 3TAHOJ,), UIUTFOCTPUPOBATH



TEHETUYECKYIO CBSI3b MEXKy HUMH YPaBHEHUSMU COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKInii ¢ UCTIOB30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH W3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUNA (HaOII0ICHUEe, M3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATH MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE IMpaBWiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKHUX BEIIECTB MMPU HArPEBaHUH, MTOJTyUEHUE
STWJIEHA M W3YYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUM C TpPaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHUuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM O00OpPYAOBAaHHEM, TPEACTABIATH pPE3YyIbTaThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYFOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUsSI CBOETO 3JI0POBBbSI UM OKPY’KAIOIMIEH MPUPOIHON Cpelbl, OCO3HABATh
OITACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX OPraHUYCCKUX
BEIECTB, TIOHUMasi cMbIca Tokaszatens [IJIK, moscHITh Ha mpuMepax CIocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YelI0BeKa;



Ui 00y4aroUIMXcs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCsA: YMEHHE HCIIOJIb30BATh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiinsg g 3anucu XUMHUYECKUX
dbopmy.

11 knace

[IpeameTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABICHUH O XHUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUUN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHUs] IPAKTUUECKUX 33124
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTas M COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbI CcKeneT, (yHKIHMOHANbHAs TIpymna,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUUYECKAN P, TOMOJIOTH, YIJIIE€BOAOPOBI,
KHUCJIOPOJ, U a30TCOAEpXKalIUe COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOSHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnue B OCHOBE NOHUMAHWS NPUYMHHOCTH W CHCTEMHOCTH XUMHYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MNPU3HAKUA TOHITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
OIMCAHNHU COCTaBa, CTPOCHHUsSI U MPEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJEIM MOJIEKYJl OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIUBATh MPHUHA/JICKHOCTh HM3YyYEHHBIX
OPraHMYECKUX BEIIECTB II0 HUX COCTABY U CTPOCHUIO K OIPEIEIEHHOMY



KJIACCy/TpyNmne COCNUHEHWA (KUCIOPOM U  a30TCOAEpXKAIINe COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COEMHEHHUSI), 1aBaTh UM Ha3BaHUS MO CHUCTEMAaTUYECKOU
Homenknarype (IUPAC), a Takke NpuBOAUTH TPUBHUAJIbHbIC HA3BAHUS OTACIIbHBIX
OpraHMYeCcKUX BeHIECTB ( ATUICHIIUKOJb, TIULEPUH, ¢eHoi, (popmanbaeru,
alleTanbAeTu, MypaBbUHAas KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAs KHUCJIOTA,
CTeapUHOBAsI KUCJIOTA, TIIF0K03a, GPYyKTO3a, KpaxMall, IeJUTI0NI03a, TIUIINH);

c(OPMHPOBAHHOCTh, yMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHMYHbIX
KJIaCCOB OpraHMYecKuX BemecTB (OyraaueH-1,3, merunOyraaueH-1,3, OeH301,
METaHOJI, ITAHOJI, STUJICHTJIMKOJb, TIIUIEPUH, (EHOJ, alleTalbJACTH I, MypaBbUHAs
U YKCYCHasi KUCJIOTBI, IJIFOKO3a, Kpaxma, IeJUII0JI03a, aMUHOYKCYCHAsl KUCJIO0Ta),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIIMX XHWMHYECKHX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U JIabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIbBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, NOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB NMPU HArPEBaHWM, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTAThHI



XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii u GOpMYyJIUPOBATH BEIBOJIBI HA OCHOBE dTHUX PE3YJIbTaTOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY M TPYAOBOH JESITCIBHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHHWS] WX BPEAHOTO BO3JCHCTBUS Ha OPTaHU3M
YeII0BEeKa;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB M
XUMUYECKUX SBJICHUM;

JUIS CIIETIBIX M CIA0OBHIALNIMX OOYy4aloOUIMXCsA: YMEHHE WCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.

12 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIass M HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIU XUMHH B TIO3HAHUMU SIBJICHUUN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHUS IPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOW  XHMHUUYECKHMX  3HAHUM, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAsS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKIHUA, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuy, XUMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU



IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUM,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTEpPHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHHM  XMMHUYECKHUX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeUlecTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTb, HETaLIEHAs! U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs ), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEIMHEHHH (IIPOCTHIEC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa [l
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COEIMHEHUM
0 nepuoaaM u rpymnnam llepuognueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOPraHM4YEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH IO
pa3IMYHBIM TpPU3HAKaM (YUCIY M COCTaBYy pEarupyroliux BEHIECTB, TEIJIOBOMY



ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,

cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOLIMX HAyYHBIX NPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe TMpaBHiIa OOpalleHUs ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATh XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKeHHEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
temam «Metaiub»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHNH C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu



YpaBHEHUH COOTBETCTBYIOLIMX pEakiuil U (OpMyIUpOBATH BHIBOJABI HAa OCHOBE
ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpYyTuX);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAHNU3M UEIOBEKa,

Ui 00y4aronInuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIIENBIX U CITA00BUIAIINX O0YUAIOIINXCS: YMEHUE UCTIONB30BaTh peiabedHO-
TOUEUHYIO cucteMy 0003HaueHuit JI. bpaiins nis 3anmucu XuMU4ecKuX 3JI€MEHTOB.

CBSI3b C PABOYEM ITPOT'PAMMOM BOCIIUTAHUS

Peanuzanus negarornueckumMu pabOTHUKAMH BOCTIMTATEIILHOTO MTOTEHITMATA
YPOKOB XHMHUHU IIPENOJIAraeT Cileayolee:

- YCTaQHOBJICHHE JOBEPHUTENBHBIX OTHOLIEHUN MEXAY I[el1arornuecKium
pabOTHUKOM U OOYYarOIIMMHUCS, CIIOCOOCTBYIOIIUX MO3UTHBHOMY BOCIPHUSITHIO
oOydaromMMucsi  TpeOOBaHMI W MpochO  MENarornyeckoro  pabOTHHKA,
NPUBIICYCHUIO WX BHHUMaHHA K OOCyXJZaeMoW Ha Yypoke HHPOpMAIIHH,
aKTUBU3AIIMY TTO3HABATEIILHOM IEATEIHHOCTH;

- MOOYXAeHNE 00yJaroIuXcs coOM0IaTh HA YPOKE OOUIEIPUHSTHIE HOPMBI
MOBEJICHMSI, TpaBUiia OOIICHUSI CO CTapIIUMHU (TIeJarorTHYeCKuMU pabOTHUKAMK) U
CBEpCTHUKaMH  (OOydYarolmMMHCS), TPUHLUMUNBI  Yy4eOHOW  JTUCHMIUIMHBI U
caMOOpTraHU3allnu;

- TpUBJICYCHHE BHUMAHUS OOYYAIOIIMXCS K LIEHHOCTHOMY AacHeKTy
M3y4aeMbIX Ha YpOKax SIBJICHUH, OpraHU3aIius X paboThl C MOTy4aeMoil Ha YpOKe
COLMAJbHO 3HAUMMOM uH(pOpManuMed — WHUIMHPOBAHHE €€ O00CYXKIeHus,
BBICKA3bIBaHUSI 00YYAIOIIMMHCS CBOETO MHEHHSI IO €€ TIOBOJY, BRIPAOOTKU CBOETO
K HEM OTHOILICHMS;

- HCIIOJIb30BAHME BOCIHUTATENIbHBIX BO3MOXHOCTEH COJEp:KaHHs y4eOHOTO
npeaMeTa Yepe3 JAEMOHCTPALMI0 O0ydYalolUMCs MNPUMEpPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TOBEJCHUS, MPOSBICHUS YEJIOBEKOIIOOUS U A00POCEpPACHHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB [IJIsi YTEHHMsI, 3aJad JUIsl peuieHus,
NPOOJIEMHBIX CUTYAILMH JI71s1 00CYKIEHHS B KJIacCe;



- IPUMEHEHHE Ha yPOKE MHTEPAKTUBHBIX (POPM pabOThI C 0O0YUAIOIIUMHUCS:
WHTEJUICKTYaJIbHBIX ~ UTpP, CTUMYJIHUPYIOUIUX I[IO3HABATEIBbHYIO  MOTHUBAILIMIO
oOy4Jaronmxcs; JUAAKTUYECKOro TeaTpa, IJe TMOJyYeHHbIE Ha YpOKe 3HaHUS
OOBITPBIBAIOTCS B TEaTPAJIbHBIX TOCTAHOBKAaX; JHMCKYCCHM, KOTOpBbIE Jar0T
OOy4aronIMMcsi BO3MOKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTHUBHOTO
Jyasnora; rpynmnoBod paboThl WM pabOThl B Mapax, KOTOPbIE ydaT KOMAaHJIHOMN
paboTe 1 B3aUMOJICUCTBUIO C APYTHUMU JAETbMU;

- BKJIIOYEHHUE B YPOK MIPOBBIX MPOLELYP, KOTOPbIE TOMOTAOT MOAEPKATh
MOTHBALMIO OOYYalOIIMUXCAd K MOJYYEHHUIO 3HAHWUW, HAJAKUBAHUIO IMO3HTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJAcce, IOMOrarmT  YCTaHOBJICHHIO
no0poxenaTeabHON aTMoc(hepsl BO BpeMsl YpOKa;

- opraHu3auus medcrBa  MOTHUBHUPOBAHHBIX W 3PYJUPOBAHHBIX
oOydJarommMxcss HaJ HMX HEYCHEBAIOIIMMH OJHOKJIACCHUKAMHU, MJAlOUIEro UM
COLIMAJIBHO 3HAYMMBII OIBIT COTPYIHUYECTBA U B3AMMHOM ITOMOIIIY;

-  VHUIUUPOBAHME M NOAJEPKKA HCCIEAOBATEIBCKOW JIEATEIBHOCTH
oOydJarommxcss B paMKax pealu3alid HWMH HHAUBUAYAJIBHBIX M TPYHIOBBIX
UCCIIEIOBATENbCKUX  IPOEKTOB, YTO JacT OOydYaloIUMCS  BO3MOXHOCTh
IpUOOPECTH HABBIKM CAMOCTOSITEJIBHOTO PEIIECHUS TEOPETUUYECKOW MpoOJIeMBbl,
TeHEpUPOBaHUS U 0POPMIIEHUS COOCTBEHHBIX MJIEH, YBAKUTEIBHOIO OTHOLIEHUS K
qy)KUM UaesiM, OQOpMJIEHHBIM B palboTax Jpyrux uccienoBaTeNell, HaBbIK
yOJUYHOTO BBICTYIUIEHUS NIEpPE] ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTaWBaHUS
CBOEH TOYKH 3PEHUS.

PesynbTaThl eaMHCTBa y4eOHOM W BOCHMTATENBHOM  JAESATEIHLHOCTH
OTpaXkeHbl B pazjeiie padoueid mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl U3YHUECHUS
y4eOHOro nmpeameTa « XuMHUs» Ha YPOBHE CPETHEro O0IIero 00pa3oBaHUs».



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouYacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OiHI/IH 0p TaHHUYECKUX COE I/IHeHI/I;I) A 3 Bubmrorex IOK
' p p a ' https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo pazueny 3
Pasznen 2.YriaeBoaopoanbl
2.1 [IpenenbHbIE YrIeBOAOPOIbI — aAJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
' aJKaJUEHbI, aJIKUHbI
2.3 ApomaTudecKkue yriaeBoa0pOIbl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
' ux repepaboTka
Hroro no pazneny 13
Pasznea 3. Kucnopoacoaepskamueoprannieckue coeJuHeHUs
3.1 Cnuptsl. ®enon 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 1 1



https://lesson.edu.ru/04/10

11 KJIACC

KounuecrBouyacos JJIeKTPOHHBIE
HaumenoBaHnuepasieioB u
Ne /i Kourpoasubie Ilpakruueckue (uupposbie)
TEeMIIPOTrPaMMBblI Bcero
padoTshI padoThI o0pa3oBaTe/bHbIEPeCYpPChl
Pasznea 3.Kucaopoacoaepskamnue oprannieckue coeuHeHust
3.1 Cnuptsl. @enon 2
39 Anbnernasl. KapOoHOBBIE KUCIIOTHI. 7 1
' CnokHBIE 3QUPHI
3.3 VYriaeBoasl 3 1
Hroro no pazgeny 12
Pa3nen 4.A30Tconep:kamue OpraHu4ecKue CoeMHEeHN s
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Hroromnopasznery 3
Pa3pnen S.BbicokoMoJIeKy I pHbIE COeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 17 1 1

[TPOT'PAMME




12 KJIACC

KounyecTBO yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl

Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM

Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Beniectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XHUMHYECKHE PEeaKIuu 6 1 1
Hroro mo pazueny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 MerTayuiel 6 1
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3.XuMus ¥ :KU3HbL
3.1 XUMUS U KA3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne
Temaypoxa
n/n Bcero
1 IIpeamer opranndeckoil XuMuM, €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE 1
2 Teopus crpoenus opraHndeckux coequuenud A. M. bytiiepoBa, €€ OCHOBHBIE TIOJIOKEHUS 1
3 [IpencraBnenue o kaaccuukanuy OpraHMUECKUX BemecTB. HomeHknaTypa (cuctemarnieckas) u 1
TPUBUAJIBHBIE HA3BAHUS OPTaHUYECKUX BELLECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHUM PsIT 1
5 Mertan 1 3TaH — NpPOCTENHNINE IPEACTABUTEIN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJEH U IPONWIEH — IPOCTEHIINE IPEICTaBUTENN AIKEHOB 1
8 [TpakTuyeckas pabora Ne 1. «[lomyueHue sTUIeHA U U3yYEHHE €TO CBOMCTB» 1
9 Ankanuensl. Byranuen-1,3 u metmiOyranuen-1,3. [TonmydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI 1
10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psJl. ALlETHIIEH — 1
MPOCTEUIIUITIPEACTABUTEIIAIIKUHOB
11 Boruncnenus no ypaBHEHUIO XMMUUECKOHN peakun 1
12 Apensl: 6eH3011 1 TONTyoJ. TOKCHYHOCTD apeHOB
13 I'enernueckas CBA3b yII€BOAOPOAOB, IPUHAJIEKAIINX K PA3IMYHbBIM KJ1accaM 1
14 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MPUPOAHBIN T'a3 U MOMYTHbIE HEPTAHBIE ra3bl, HEPTH U MPOTYKTHI €€ 1
nepepadboTku
15 [IpupoHBIe MCTOYHUKH YTIEBOAOPOOB: MPUPOIHBIH ra3 U MOMyTHbIE He(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ 1




nepepadboTKu

16
17

KonTponbHas pabota no pazaeny «YriaeBoI0pOab»

Hpel[eJIBHBIG OIHOATOMHBIC CITMPTHI: MCTAHOJI U 3TAHOJIL. BOI[OpOIIHaSI CBA3b

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

17

11 kiaacce

Ne i/

Tema ypoka

KoaunuectBo

yacoB

MHoroatoMHBIE CIIMPTHBI: 3TUJIICHTJIIMKOJIb U TTIMLHECPHUH

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘ICCKI/IC N XUMHYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

Anpaerunpl: GOpMaIbICTH U alleTATbICTH . AIIETOH

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAast

[TpakTuyeckas padora Ne 1. «CBoicTBa pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBAs KUCJIOTEI, KaK MPEACTABUTEIN BBICIINUX Kap6OHOBI)IX KHCJIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIelcTBHe

O N R WIN R

CrnoxHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIH3 CIIOXKHBIX 3(UPOB

N




9. XKupsl: ruponan3, NpuMeHeHne, OMOJIOrn4YecKas poJib KUPOB 1
10. VYraeBogsl: cocTaB, Kiaccudukanus. Baxxneimue npencraBurenu: rioko3a, ppykrosa, caxaposa 1
11. Kpaxman u nemntoiio3a Kak IpupoaHbIe MOIUMEPBI 1
12. KonrtponsHas padora no pazaeny «Kucnopocoaepxanie OpraHmiuecKiue COeTuHEHUS» 1
13. AMWHBI: METUJIAMUH U aHUJIUH 1
14. AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnYeCKUe COSAMHEHUS, UX Onoornyeckoe 3HaueHue. [lentu el 1
15. benku kak npupogHbIE BEBICOKOMOJIEKYIISIPHBIE COCIMHEHNUS 1
16. OcCHOBHBbIE OHATUS XMMHUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1
17. OcCHOBHBIE METOZBI CUHTE3a BBICOKOMOJIEKYJIIPHBIX coequHEHHNH. [1nacTMaccel, kaydyku, BOJIOKHA 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

[EEN
\‘




12 KJIACC

Ne n/m Temaypoxka

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEMHEHUH 0 rpylIam U

3 rnepuoiaM. 3HaueHUe NePUOJUYECKOT0 3aKOHA U CUCTEMbI XUMUYEeCKUX ieMeHToB [[.1. MenneneeBa B
pPa3BUTUU HAYKU

4 Crpoenue BemiecTBa. XMMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H.
Bonopoanasicsazb

5 BanentHocTs. DnekrpoorpunarenbHocTh. CTEneHb oKuciaeHus. BellecTBa MOJIEKyYIsIpHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

6 [TonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE PACTBOPBI. MaccoBast 10151 BEIIECTBA B
pacTtBope

v Knaccu¢ukanus 1 HOMEHKIaTypa HEOpraHMYeCKNX COeqUHEHUH. [ eHeTnueckas cBs3b
HEOpPraHMYECKUX BEIIECTB, PA3JINYHBIX KI1ACCOB

8 Knaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKOM U OpraHM4ecKOl XUMHUHU. 3aKOH COXpaHEHUs
MacChl BEUIECTB; 3aKOH COXPaHEHUs U IPEBPAILECHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX

9 CxkopocTts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PAaBHOBECHE

10 [IpakTuueckas padora Ne 1. «BaustHue pa3auuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUI

1 Onexrponutuyeckas aucconuanus. [Tonstue o BogopoaHoM nokasarene (PH) pacrsopa. Peakiuu
MOHHOT0 oOMeHa. ['Maponu3 opraHu4eckux 1 HEOPraHMYECKUX BEIIECTB

12 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiiy. [IoHsITHE 00 31eKTposIN3e paciyiaBoB U pacTBOPOB
coJier

13 KonTponbHas pabota no pazueny «TeopeTnyeckue OCHOBBI XMMUI)

14 Mertaiuel, ux nosioxenue B [lepuoanyeckoit cucreMe xumuaeckux 3ineMeHToB J[. . Menzaeneesa u
0COOEHHOCTH cTpoeHHs aToMoB. O01HMe Ppru3nueckue cBoiicTBa METaIOB

15 CrnaBel METaJIOB. DIIEKTPOXUMUYECKUH psAJl HAPSIKEHUI METalioB

16 XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KU, KaJIbIMil, MATHHA, ATFOMUHUN) U UX




COE€IUHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUI

18 XHUMHUYECKHE CBOMCTBA IMHKA, JKejIe3a U UX COCIUHCHMI 1

19 [TpakTuueckas paborta Ne 2. "Penienne s3KCrepUMEHTAIBHBIX 33134 10 TeMe «MeTamis»"

20 Hewmeramnsl, ux nonoxxenue B [leprnoanueckoit cucteme xumudeckux 35eMeHToB J1. 1. Menneneesa u 1
0COOCHHOCTH CTPOCHHUS aTOMOB

91 du3nyecKkue cBONCTBAa HEMETAIUIOB. AJIJIOTPOIIHS HEMETAIJIOB (Ha IIPUMEPE KUCIOPOAa, CEPBI, 1
docdopa u yraeponaa)

22 XUMUYECKHE CBOKMCTBA TaJIOTEHOB, CEPbl M KX COCTUHEHUI 1

23 XUMHUECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUI 1

24 XUMUYECKUE CBOWCTBA yriepoia, KpEMHHS U UX COSAMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUI 1

26 O06o0muieHne u cucTeMaTu3anys 3HaHui o reme «Hemeramnsr». Berancinenus mo ypaBHeHUSIM 1
XUMUYECKUX PEAKIUNA U TEPMOXUMUUYECKHE PACUETHI

27 ITpakTuyeckas padora Ne 3. «Perienune skcriepuMeHTaIbHBIX 3a/1a4 1o Teme "HemeTamisr"»

28 KonTponbnas padota no temam «Metamis» u «Hemeramib

29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmyeckue u opraHnyeckue OCHOBAHUSA

30 AM@oTepHbIe HEOPTraHNYECKUE U OpraHUYECKre COeTMHEHUS. | eHeTnueckasi CBsI3b HEOPTraHUYECKUX U 1
OpraHUYECKUX BEIIECTB

31 Ponb xummn B o0ecrieueHUN KOJIOTHIECKON, JHEPTETUYECKON U MUIIIEBON O€30MaCHOCTH, Pa3BUTHHU 1
METUIIUHBI

32 [IpencraBnenust 006 0OIMKX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO MOTYYSHHS BAXKHEUIITNX BEIIECTB

33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1

34 XuMUS U 30pOBbE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkumonepHoe o61mectBo «M3narensctBo «IIpocBemenuey

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkumonepHoe o61iectBo «M3narensctBo «IIpocBemieHuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Xumus. 10-11 xnaceel. ba3oseiil yposens. Jnnaktnueckuit Mmarepuan Kk Y MK I'. Pynsutnca, @. @enpamana. I'OC"
Xumus. 10 knace. Tectol k yueOnuky I'. E. Pynsurtuca, ®@. I'. ®enpamana. ®I'OC- Ps6o M.A.

Tectsl o xumun. 11 xace. K yue6uuxy Pynsuruca I'.E. u np. - Pa6os M.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6ymoreka [{OK - https://lesson.edu.ru/04/10

bubmuoteka L{OK - https://lesson.edu.ru/04/11









