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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha yPOBHE CPEIHETO 00IIero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOTpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmmu mpemnoaaBanusi yaeOHOTO TpeaMera
«XuMus» B 00pazoBareibHbIX opraHuzanusax Poccuiickoit denepaunu, peanusyoumx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBbl, U OCHOBHBIX MOJIOKEHH «CTpaTeruui pa3BUTHS
BocruTanust B Poccuiickoit ®Pepepanuun Ha mnepuoa 1o 2025 roma» (Pacmopsixenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pabOTKe MNpOorpaMMbl MO XHMHH, K ONPEIENICHUI0 0O0Iei
CTpaTeruu 00y4eHusi, BOCOUTAHUS U Pa3BUTHS O00Yy4arOIIMXCS CpeACTBaMH y4eOHOTO HpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IieNied, COJepXaHHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHUH K YPOBHIO TIOJrOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHM3aliy, SBISIETCd HEOTbeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHON CHCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaroTcs MO3HAaHUS 3aKOHOB INPHPOJbI, (OPMUPOBAHHUS MHPOBO33pEHHsSI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBI0 U
IpUpOJHOH cpene. Peanusyercs xuMndeckoe oOpazoBaHHE 0O0YYarOLIMXCS HA YPOBHE CPEAHEro
obmrero o0pa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHs», COIepKaHUE U MOCTPOCHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMHUH, €&
3HA4YeHUs B O3HAHUM MPUPOJIbI U B MaTEPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEJHEro OOLIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOylo pojb B COBPEMEHHOMN
LIUBWIM3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupoBaHHE PALIIOHAIBHOIO HAYYHOT'O MBILUIEHUS, B CO3/IaHUE L[EIOCTHOTO MPECTaBICHUS
00 OKpY)XarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMHHU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHMpa, OCO3HAHMsI B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIACTSIMH ITPUMEHEHMUSL.

TecHo B3auMoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMMs cCTajia
HEOTHEMJIEMON YaCThbI0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaK HayKa cO3MJaTesbHas, Kak Hayka
BBICOKUX TEXHOJIOTMH HalpaBiieHa Ha pelIeHHEe INI0OalIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJ0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOHM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEMIMM M NPUHLUIAMH CpeIHEero oOiiero oOpa3oBaHUS
conepxanue npeameta «Xumusp» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJIOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 00JaCTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CocraBnsiomuMu npeaMera «XuMus» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» U «O0m1ast 1 HeopraHMuYecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPraHWYECKOH XUMUH (C BKIIOUEHUEM
3HAaHUW U3 OOILIEN XMMMM) U OpraHndeckol xumuu. @opMUpoBaHUE JAHHOW CHCTEMBbl 3HAHUUI
Py HM3YYCHUU TpeaMeTa O00ECIeYruBaeT BO3MOXKHOCTH PACCMOTPEHUSI BCEr0 MHOTOOOpa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa cojaepkanust KypcoB — «Opranndeckas Xxumus» U «O0mmas u HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOTO TMOJX0J[a K U3YYCHHUIO
y4eOHOTO Marepualia U OOYCIIOBIICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHHA Ha
ONpEeNEEHHBIX TEOPETUYECKUX YPOBHsIX. Tak, B Kypce OpraHWYeCcKOW XUMHUU BEIIECTBA
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHMUECKON TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOJOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHuyeckod XMMUHU TOJy4aroT
pazBuTHe CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs IMEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKOHN CBsI3H, KIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHYECKOW PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEero oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas u HeopraHWYeCKass XUMHS» 00yJaIoMUMCs MPEAOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINHI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOro 3akoHa — OT o0oOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaXXHEHIIMX BEILIECTBAX, X COCTaBE, CTPOCHUM, CBOMCTBAaX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wum 11 KiaccoB aieMeHTaMu  COAEp)KaHUs, HMMEIOIUMHU
KyJIbTYpOJOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMH HayKaMH, pPAacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBOKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPUIOKECHUNA XUMHUH, TTIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U MPUMEHATh €€ IS MOIOJIHEHUS 3HAHUMN, pelIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENIbCKUX 3adad. B menoM coaepxanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OpPMUpPOBAHUE Y
oOyuaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUSI (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHMYECKOTO M OPraHHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SABICHUIN MYyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH SKOJOTHMUECKUX MpoOsieM, a Takxke mpodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTHI U MaTeprasoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPENETCHUIO COJIEPKaHUS U IMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaioT (GOPMUPOBAHHE YHHUBEPCATIbHBIX YUEOHBIX IEHCTBHM, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOUCKa, aHAIU3a 1
00paboTku uWHPOpMAIUK, HEOOXOOUMBIX [UIsi TMPUOOPETEHUs OMbITa MPAKTHYECKOH U
HCCIIEA0BATEILCKOM AeATCIbHOCTH, 3aHIMAIOIICH BAXKHOE MECTO B ITO3HAHUU XUMUU.



B mpakTtuke nmpenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIIEero 00pa3oBaHus, TaK U
HAa ypOBHE cpenHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATEIbHOU
XapaKTePUCTUKHU I[eJe W3Y4YCeHUsS NpeaMeTa HampaBlICHHEM IEePBOCTEIICHHOW 3HAYUMOCTU
TPaIUIIMOHHO TpHu3HAETCsT (QOPMUPOBAHHME OCHOB XUMHYECKOH HAyKH Kak O0O0JIacTh
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOU KylIbTyphl. C METOAMYCCKOW TOYKM 3PEHUS TaKOW TMOAX0J K
OTIpENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMUA HM3YYCHHUS MpeAMeTa «XUMUsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBAHHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaXKHEWINEH COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KITFOUCBBIC MOHSATHS,
(yHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPHUEH UX PAa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHUE U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XHUMHYCCKAX PEaKIUi, HeOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHA U CIOCOOOB JEATENHHOCTH, CBSI3aHHBIX C HAOJIOJEHWEM W
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOJI0JIEHHEM TMpaBmwil 0e30macHOro
00OpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepkarenbHas XapakTepuUCTUKa Lelei U 3a7a4d U3ydyeHus mpeaMera B
MporpaMMe M0 XUMUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XWMHH B OOJbIIEH
CTENIEHU OTAAETCS MPEANOYTEHHE MPAKTUUYECKOW KOMIIOHEHTE COJep)KaHus OO0ydeHwUs,
OpUEHTHUPOBAHHOW Ha TMOJTrOTOBKY BBIIYCKHHUKA 00IIe00pa3oBaTeIbHOM  OpraHu3alui,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YECHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJIS PelIeHus
MPAKTUYECKUX 3aa4.

B cBa3u ¢ oTUM mpH M3ydeHHH TMpeaMeTa «XUMHS» JAOMUHHUPYIOUIEe 3HAUYCHUE
MPHOOPETAIOT TaKue 1IeNU U 3a7a4H, KakK:

ajanrtanus  OoOydJalolUMXcs K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHEe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIH),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS MpooiieM,
MOKMCKA, aHaluW3a M 00paboTKM uHGPOpMAIMK, HEOOXOJUMBIX s NPUOOPETEHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XMMHH, a TaKKe JJS OLEHKU C
MO3UIIUI IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKHUX MPOIIECCOB
Ha OpPTaHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO TMPUOOpeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHalln3a Y4eOHOW U Hay4YHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYYAIONINXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpblE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTHU, IPH INIAHUPOBAHUHN U MTPOBCACHNUN XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCIIMTAaHUE Yy OOyJarommxcs YOSKAEHHOCTH B TyMaHHUCTUYECKOH HAMpPaBICHHOCTH
XAMUHM, €€ BaXHOW pOMM B  pEIICEHWH TIOOANBHBIX MpOOJIeM  panrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMS, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/IO6p€TeHI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I MIPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI o0nmacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, Ha 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uyacoB: B 10 kimacce — 34 yaca (1 yac B Hezpemio), B 11
kiacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKOH XUMUM

[Ipeamer oprannyeckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOeHUs OpraHndeckux coeaquHenui A. M. bytiieposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeEHIeCTB. ['OMoOrus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kiIaccUpUKAIMKM  OpPraHMYEcKWX  BemiecTB.  HomeHkmiaTypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTHdecKas)) W TpPUBHAIbHBICE HA3BaHUS BaKHEHIINX
MPEeACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUCHUsI BEIIECTB U WX MPEBPAIICHUI: O3HAKOMJICHUE C
o0pasamMu OpraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha WX OCHOBE, MOJCIHUPOBAHUE MOJICKYJI
OPraHWYECKUX BEIIECTB, HAOMIONEHWE W OMHCaHWE JIEMOHCTPAIIMOHHBIX OTBITOB  TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJieHHEe, OOyTITMBaHKUE W TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psaa. MeTraH W 3TaH — OpOCTEHIINE
MPEJICTAaBUTENIN aJKaHOB: (pU3MUecKWe W XUMHMYECKHE CBOMCTBA (peaklUUH 3aMelIeHUs |
TOpEeHUs ), HaX0XkI€HHE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH Psif. DTUICH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENN AJKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCIECHUS U MOJIUMEPHU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noaumepusanuu). [lomydeHnne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psal. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, GU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIUN, TOPEHUS), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM:), MOJy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2ailo2eHUpoO8anUs U HUMpOBAanUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBsA3b MEXKAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHbIil a3 U MOmyTHbIE HE(TSAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTki He(TH: TMEeperoHkKa, KpPEeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku He()TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro nepepaboTKH.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUsI BEIIECTB U UX NMPEBPAIICHUI: O3HAKOMJIEHUE C
oOpa3iiaMu MmIacTMacc, KaydykoB U pe3uHbl, kojuiekuuu «Hedp1s» u «Yroap», MoaennpoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, MPOBEACHUE MPAKTUYECKON pPabOTHI:
MOJTYy4YeHHUE 3TUIICHA U U3yYEHUE €TI0 CBOMCTB.

Pacué€rnebie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Maccel, 00b&Ma, KOIMYecTBa
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WJIM MPOIYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METaHOJ W OSTaHOJ: CTpPOCHHE, (PHU3UYECKHEe H
XUMHUYECKHUE CBOMCTBA (pEaklMHM C aKTUBHBIMHU METaJUIAMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHUE),
npuMeHeHue. BogopoiHble cBs3U MEXIy MOJIEKyJaMHu CIUpTOB. JlelicTBUE MeTaHoJa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHOTOaTOMHBIC CIUPTHL. JTUJICHIJIMKOIb W TIHWIEPHH: CTPOCHHE, (PU3UYCCKHE H
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO MIEIOYHBIMU METAJIaMU, KAUYECTBEHHAs pPEaKIlus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuwe riaunepuHa u
STUJICHTJIUKOJIS.

@deHoJI: CTpOCHHE MOJIEKYNbl, (U3NYECKHEe U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunsl U kemowvi. DopManmpIeTHI, aneTaIbACTHUI: CTPOCHHE, (U3NUECKHE |
XUMUYECKHE CBOMCTBA (pEaklMW OKHUCJICHUS W BOCCTAHOBIICHMS, KaYECTBEHHBIE DPEaKIIUH),
MOJTyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNIEebHBIE KapOOHOBBIC KUCIOTH. MypaBbUHASI U YKCYCHAsi KHCIIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBA, 00OIIME AJIs Kilacca KUCIIOT, peaKIIus
sTepuduKanmm), MoJiyueHHe U npuMmeHeHue. CreapuHOBasi M OJEHMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiacCU(pHUKaAIUs YIIIeBOIOB (MOHO-, TU- U MoHcaxapuibl). [ oko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom Mmeau(ll), oxucieHne aMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HaxOXJEHHWE B MPHUPOJE,
npuMeHeHue, onosorudeckas poiib. Dotocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman n nemnrono3a kak npupoasbie noaumepsl. CTpoeHHe Kpaxmala U LEJUTII03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHSI C HO0M).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB W MX IPEBpPALICHUMN: IMPOBEICHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CIHUPTOB (OKuUcIeHHe dSTaHona okcujgoMm wmenu(Il)), mMHOrOoaToMHBIX
cnupToB (B3auMmojelicTBue rimiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHUa4YHBIM pacTBOpoM okcuga cepebpa(l) u rugpoxkcumom memu(Il), B3aumopeiicTBue
KpaxMajga C HOJIOM), MPOBEJIEHUE TMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTcoJiepKallie OpraHnyecKue COeTUHEHNUS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha TpuUMepe TIMIKHA). buonormueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OCJIKOB: THAPOJIH3, JACHATypalus,
Ka4eCTBEHHBIC PEAKLMU Ha OEIIKH.

DKcIepUMEHTaIbHBIE METOJbl M3YUEHHs BEIIECTB M MX MPEBpAILCHUIA: HAONIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3ALMH, CpeAHsisi MoJyieKyispHas wmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUs BEIIECTB M UX MPEBpALICHHUI: 03HAKOMIIEHHUE C
o0pa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCMOJb30BaHUWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU JIs1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJICHHE, HAayYHBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupukanus, MEepUOJUYHOCTh, HAOIIOJCHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3znka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTe€TUYECKUIN YPOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBa, (PU3NUECKHE BEIMYMHBI U €AMHUIIBI
WX U3MEpPEHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BElIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOTYKTHI, OCHOBBI PAI[MOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE Mpenaparhbl, MaTepHalibl U3 UCKYCCTBEHHbBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KVIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMu4eckuil aneMeHT. AToMm. Sapo aroma, H30TOMBL. DIEKTPOHHAs O0OJOUKA.
DHepreTuyeckre YpoBHHU, IOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacmpesienieHus: 3JeKTPOHOB MO OpOUTAIsIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros I .
MenpneneeBa. CBs3b mnepuoaunyeckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX
anemenToB JI. . MenpeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMnnaMm U nepuojiaM. 3HaueHHUe MePUoUIECKOro 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBsI3b. BUABI XUMHUYECKOW CBs3U (KOBaJICHTHAs
HEMoJIApHasl U TOJSpHAasl, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOMN



XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3b. BaneHTHOCTS.
DnekTpooTpUunarenbHoCTh. CTenenb okuciieHns. oHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOM PEIIETKHU.

[TonsiTue o nqucnepcHbIX cucTteMax. MICTHHHBIE M KOJUIOMAHBIE pacTBOpPBI. MaccoBas 10Jist
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coequHeHHWH. HoMeHkmaTypa HEOpraHHMYECKHX
BEIIECTB. ['eHeTMyecKass CBA3b HEOPraHWYECKHX BEIUECTB, MNPUHAMICKAIMNX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckass peaknus. Krnaccuukanuss XMMHUYECKHX pPEaKIMM B HEOPraHUYECKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPIrUU MPU XUMHYECKUX PEaKIHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMblE pEaKLUU.
Xumuueckoe paBHOBecue. DAKTOPHI, BIHSIONINE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexrponuTtnueckas auccouuanus. CunbHble W cialble A1eKTposuThl. Cpeaa BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, MEIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M MX MPEBpALICHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cuctema xumudeckux sneMeHToB J[. M. MenzaeneeBa», u3ydeHue
Mozenell KPUCTAJUIMUECKUX pemEToK, HaOMI0AeHHEe M ONUCAaHUE JEMOHCTPALMOHHBIX H
71ab0paTOPHBIX OIBITOB (pa3joKEHUE NEepOKCHIa BOJOPOAA B MPUCYTCTBHM KaTalln3aTropa,
OIIPENIETIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM».

Pacuérnebie 3anaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKHUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnbl. Ilomoxxenue HemeramioB B Ilepuonmueckoit cucreMe XHUMHYECKUX
anemeHToB JI. M. MeHnneneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. (DU3MUECKHE CBOHCTBA
HEMETAJJIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KHCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COEIMHEHUN).

[IprmeHeHne BaXHENIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue meramioB B [lepuoguyeckoil cucteMe XMMUYECKUX 2JEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JI04eK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoicTBa MeTaiwioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUN Psif HAMpsSKEHUI
METAJIOB.

XVUMUYECKHE CBONCTBA BaXHEHIINX METAJUIOB (HATPWid, Kalui, KalblMd, MarHui,
AITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

O6mue criocoObl Moay4YeHust MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBpPALICHUN: H3yYEHUE
KoJutekinu «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTaTbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTBITOB
(B3auMoOI€MCTBUE THUIPOKCHAA ATIOMUHMS C PAaCTBOPAMHM KHUCJIOT W IIEJIOuYeH, KauyeCTBEHHbIC
peakiy Ha KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwiiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacuéTbl macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET IIPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedeHNH YKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHbL. [loHSATHE O HAyYHBIX METOJaX ITO3HAHUS BEHIECTB M XHUMHYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAay4yHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEHUIIIMX BEILIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHIINME CTPOUTEIbHBIE MaTepHAbI,
KOHCTPYKIITMOHHBIE MaTepHallbl, KPacKd, CTEKJIO, KepaMuKa, MaTepHallbl IS SJICKTPOHHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuUMHST W 3JI0pOBBhE HYEJIOBEKA: MpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KHU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MeXnpeIMETHBIX CBSI3EH MpH M3yYEHUHU OOIIEeH W HEOPraHWYECKONH XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccupuKanus,  MEePUOAUYHOCTb,  HAOIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, FOpHBIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTYprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJbCKOXO35ICTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajoB, JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOI'PAMMLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOECHMS OOy4aroIIMMMCS
IIporpaMM cpejHero odmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIM MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOGHMS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHEero oouiero o06pazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHHUIO;

HaJM4ue MOTHUBALIUU K 00Yy4EHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AEATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM, TIPUCYLIMMHU IIEJIOCTHOH CHCTEME XUMHYECKOTO
00pazoBaHUs;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTCd B E€IUHCTBE
yu4eOHOH M BOCHMTATEIBHOW JAEATENBHOCTH B COOTBETCTBUM C T'yMAHHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IpaXJaHCKOro OOlIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U IpaBUIaMU IIOBEJECHHS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOIO CTAHOBIICHMS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUECKOW JESTeNbHOCTH OOy4aroluxcs MO0 pean3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMHCSA CBOMX KOHCTHUTYLIMOHHBIX ITPaB U 00S3aHHOCTEH, yBaKeHUS K
3aKOHY W NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTHU MPU CO3JIaHUM YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M IM03HABaTEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTE€YECTBEHHOMU
XUMUH;

YBaKEHHsI K IpoOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS] HAayKH €CTh pe3yJbTaT JJIUTEIbHBIX HaOII0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAILHBIX TOMCKOB, MOCTOSTHHOTO TPYAa YUEHBIX U IPAKTUKOB;



WHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TMIOJYYEHHH M TIOCIEIYIOIIEM aHalIu3e
nH(OpMAIUY O IEPEAOBBIX TOCTHIKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHHS;

CIOCOOHOCTH OILIGHUBATh CHUTYaIlMH, CBS3aHHbIE C XWMHUYECKUMHU SIBICHUSMHU, U
MPUHAMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJICHHWE M TIOCTYINKH CBOUX TOBAPHUINEH C TO3HIUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIICACTBUN ITUX MTOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEH 3/70poBOT0 M Oe3omacHoro obpasza >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOo/IeHns MpaBmil OE30MacCHOTO OOpaIleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH EATEITHHOCTH;

MOHUMaHUS [EHHOCTH TPaBWI WHAWBHIYAILHOTO W KOJUIGKTUBHOTO 0O€30MacHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAFOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHS TOCIEICTBUI W HEMPUATHS BPEIAHBIX TPUBBIYCK (YIIOTPEOJICHHS aIKOTOJIs,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOH U JPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pELIEHUH NPAKTHUECKUX 3aJad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUHU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ysibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYAIbHOW TpaeKTOpuu 0Opa30BaHuUs,
Oyxayuieil mpodeccuu U peanu3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I11eCcTBa;

6) PKO0JIOTHYeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIic;

MMOHUMAaHHUS TI00aLHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH HMCIIOIb30BAHUS JOCTUKEHUI XUMHH JUIS PELISHUSI BOIIPOCOB
palnMoHaIBFHOTO IPUPOAONOIB30BAHNUS;

aKTUBHOTO HENpPUATUS JEWCTBUHM, MPUHOCALIMX BpEI OKpYXKaloLlel NmpUpoIHON cpene,
YMEHUS MPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJOTHYECKUE MOCIEACTBUS MPEINPUHIMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HAJINYMSL PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTHYECKON KyJIbTYphl, OIBITa
NeATENbHOCTH  OKOJIOTUYECKOH  HAaNpaBIEHHOCTH, YMEHHS PpPYKOBOJCTBOBAaTbCS HMHU B
M03HABATENbHOM, KOMMYHUKAaTUBHON M COIIMAIbHON NMPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHUH XeMO(poOHH;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHUKH;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUs 00 OKpPYKaAIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMMM Il COBPEMEHHOW LMBMIIM3ALUMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYpPBI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEAWIUHEI,
o0ecrieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHHUS SIBICHUHM OKpYXKAIOUIETO MUpa U NMPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C 1IeJIBIO MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl pellieHus MpooiieM
B pEAIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IudHbIXx cdepax mnpodeccnoHambHON
JESITEIILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC I8 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCSA MEKIUCIHUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAayYHbIC TTOHATHUS, OTPAKAIONTNE 1IEJTOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienupuKy METOJIOB MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIEeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akKT, MPUHIMUI, TUMIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCalTbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANTFHOM KOMITETEHITNH 00yJaroInuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCA  WCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MACHUCTBUA B IMO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAKAIOT OBNAJCHHWE YHUBEPCATBHBIMH yYEOHBIMH
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh W aKTYyadU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEeNeNsATh e JeATEeIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTDL PC3YJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMU,



UCIOJb30BaTh NMPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATDH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBAaThb MX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATHUS 151 00BSICHEHHUS OTJCIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKALIUY BEIIECTB U XUMHYECKUX PEaKIIN;

yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOWTH JIOTUYECKHE pACCY)KIEHHUS (MHAYKTHBHBIC, IEIyKTUBHBIC, II0 AaHAJOTHH),
BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MPUMEHSATH B IpOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPE0OPa30BBIBATH MOJIEIEHBIC TIPEACTABICHUS — XUMUYECKHUIA 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, YypaBHEHHE XHUMHUYECKOW peakIud — TP pElIeHUH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIE MOJEIBHHBIE MPEICTABICHUSI
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIISCTB H XUMHUYCCKUX PEaKIIUN.

2) 6a3oBbIe HCCI€A0BaTENbCKHE €HCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUUECKUX PEAKIINH;

dbopMynHpoBaTh MW W 3aJadd  HCCJIEIOBAHUWS, WCIOJIB30BaTh IMOCTABJICHHBIE W
CaMOCTOSITEIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B Ka4€CTBE WHCTPYMEHTA ITO3HAHUS U OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IIJIAHUPOBAHUS W TIPOBENCHUS YYCHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOJOM Ipoliecca, CaMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yabTaTr, (GopMynHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW MCCIICIOBATEIBCKOM M TMPOCKTHON NEATEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY ITOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-MOMYJISpHAsS
JuTepaTypa XHUMHYECKOIO COJEp)KaHus, CHOpaBOYHbIe MocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpHU IOUCKE U OTOOpe
uHpopMaluy, HeOOXOAUMOM /ISl BBIMIOJTHEHHSI YYSOHBIX 3a/1a4 ONpPeIeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANIBbHYIO (hOpMY TpeACTaBIeHUsS UHPOpMAIK (CXEMBI,
rpaduku, TuarpaMMbl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAy4yHBIM S3BIK B KadyecTBe CpeACTBa MpU padoTe € XUMHYECKOH
uHdopmanuen: TPUMEHATh MEXINpeAMETHble ((hU3MYEeCKHe W MaTeMaTH4eCKHe) 3HakKu |
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBi1aieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXJIa€MOW TeMbI B XOJIE JUaora W/UIU JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIPEUI0KEHHON 3a/1auH;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW JAEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIINOJHEHUM XHUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYIHPOBATH BBIBOJBI 1O PE3YJIbTaTaM IPOBEIEHHBIX
MCCIIEIOBAHUH ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCY)KJICHUS 1 0OMEHAa MHEHHSIMHU.

OgiajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBIATh CBOIO IO3HABATENIbHYIO JIESATEIbHOCTD,
ompenenss €€ LeId U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
IpeaaraéMblii aaropuT™ ACUCTBUM NpPH BHIIOJHEHUM YYEOHBIX M HMCCIEAO0BATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYLIECTBIIAATh CaMOKOHTPOJIb CBOEW JIEATEIIbHOCTH Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndecKkas XUMHUsD» OTPaAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIONICH €CTeCTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHWUU SIBJICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MPaKTHYEeCKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIoIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIATEILHOCT, XUMHYECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BépHyras u
COKpaléHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MEpHus, U30MEpbl, TOMOJOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIE COSTUHEHHS ); TEOPUU U 3aKOHBI (TEOPUs CTPOCHHUS OPraHU4YeCKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllue B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHUX SIBJICHUN, (PAaKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJBb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATENBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aHMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS PU OITMCAHUU COCTaBa, CTPOEHUS U
MpeBpaIeHUN OPraHUYeCKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY JJISi COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMU, COKpaIIEHHOM) (GOpMyNT OpraHUYeCKIX BEIIECTB
U YpaBHEHUU XMMHMUYECKUX PEaKIUi, U3rOTaBIUBATh MOJEIA MOJIEKYJI OPraHUYECKUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIICKHOCTh U3YYCHHBIX OPTraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHUIO K ONPEAENEHHOMY KIACCy/TpyIe COeAUHEHUN
(yrneBoAoposibl, KHCIOPOJ M  a30TCOACpXAIIUE COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COEIMHEHMS), AaBaTb UM Ha3BaHusA o cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMUJIEH,
alleTWICH, STHJICHIJHMKOJb, TJIHLUEPUH, (EeHOd, (GopManbAerus, areTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAs KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOKO3a, (PYyKTO3a,
KpaxmaJ, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACNATh BHUABI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXKECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (QPUIUUYECKHE U
XMMHMUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHUUECKUX BEIIECTB
(meTtaH, 9TaH, ASTWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunOyramaueH-1,3, OeH301,
METaHOJI, 3TaHOJI, STHJICHTJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru], MypaBbUHas U YKCyCHas
KHCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojo3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TFeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMUYECKHX PEaKIUi C
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPOJHBIA Ta3, Yroip), CHOCOOBI HUX MEpPepadOTKU U MPAKTUUYECKOE MpUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHHUA 110 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM MPOAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 HUCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hOopMUPOBAaHHOCTh YMEHHI BIIAJICTh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOT O
[IO3HAHUSA, MCIOJIB3YEMBIX B XHMUHM IpU M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJIECHUI
(HabiroieHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHKUE), HCIOJIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IPaBUia MOJIB30BAHUS XMUMUYECKON MOCYIOH U
1a00paTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPaBUiIa OOpAILEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBIIOJHATh XUMHUYECKMHA HKCIIEPUMEHT
(mpeBpaleHns OpraHUYeCKUX BEIEeCTB IPU HAarpeBaHUU, MOJTY4YEHUE 3TUIIEHA U U3YYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypauus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMU OEIKOB) B COOTBETCTBUU C IPaBHJIAMHM TEXHUKU 0OE3011aCHOCTH
pU OOpallleHuH C BEIIeCTBAaMH M J1a00paTOpHBIM 000PYIOBAaHHEM, MPEJICTABIATh PE3YJIbTaThI
XMUMUYECKOTO SKCHEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX peaKUUi u
(opMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIM3MPOBATH XMUMHMUYECKYI0 HH(OpMaIuIio,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopmMaluu, IHTepHeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHA HKOJOTHYECKU IIEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOM JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 3/0POBbS H
OKpY’)KaIoIlllel MPUPOIHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBI
ONPENCIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMass cMmblca nokaszarens IIJAK, mosicusate Ha
IIpUMEpax CIOCOOBl YMEHBIIEHUS M MPEIOTBPAIIECHUS UX BPEIHOIO BO3JACHCTBUS HA OpPraHu3M
YeJI0BEKA;



Uil OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

IJISL CHENbIX M CIa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPeElbe(HO-
TOUYEUHYIO cucTeMy 00o3Hadyenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XUMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpPA, POJM XUMHH B TO3HAHUM SIBJICHUW TPHUPOILI, B (HOPMUPOBAHHH
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOTUMOU st
pelieHus: TMPaKTUYECKUX 3a7ad M HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJArarouue
MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPHIIATEIIBHOCTD, CTEICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUTMYeCKas  peméTka, THIBI XAMHYECKHX  PEaKIUid, pacTBOpP,  AJIEKTPOJIHUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJUTHYECKAs TUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOW  peakluM, XHMHUYECKOE€ paBHOBECHE); TEOpPUM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolanuu, nepuoanyeckuii 3akon J[. M. MeHnneneeBa, 3akoH
COXpAaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALICHHUS SHEPTUU MPU XUMHUYECKUX
peaknusaX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JIeKAIlMe B OCHOBE MOHUMAHUS MPUUYUHHOCTH M CHUCTEMHOCTH XUMHMYECKUX SIBIICHH,
(haKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU W 0€30MMacHOM HCIOJIb30BaHUH
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JCITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHbIC MTPU3HAKH TIOHITHH, YCTaHABIMBATH
HUX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHS MPH ONMCAHUU HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIH30BATh XUMHUYECKYI0 CHMBOJHUKY JAJISI COCTaBIICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHblii ras,
VIJIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTh, HEraul€éHash M3BECTh, MUThEBas cOJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHH ONPEAETATh BAICHTHOCTD M CTENIEHb OKUCIICHUS XUMHUECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIUIMUYECKON PEImIETKU KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYIspHAsl, MOHHAs, METaJUTMUecKas), XapakKTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUII;

chOpMHUPOBAHHOCTh YMEHHH YCTaHABIUBATH NMPUHAATIEC)KHOCTh HEOPTaHUYECKUX BEIIECTB
0 UX COCTaBy K ONpeAenEHHOMY KIacCy/TpyIIe COeTuHEHUH (MPOCThIe BEIeCTBA — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM()OTepHBIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLIUY;



cOPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cuctemMbl XuMUUYECKUX 1eMeHToB 1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHX JJIEMEHTOB U HX
COEMHEHUH MO nepuogaM U rpynmnam llepuoanyeckoil cuctemMbpl XuMH4UecKux 3neMeHToB 1. U.
MenneneeBa;

COPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIMIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pa3IUYHbIX KJIACCOB, IOATBEPXKAATh CYILECTBOBAHUE
IFEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUUYHBIM
Mpu3HakaM (YHMCIy U COCTaBy pearupyrollMX BELIECTB, TEIUIOBOMY 3(QQEKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKliy, Y4aCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, YYUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAI0NNE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAcCHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

Cc(OPMHPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKUCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuMii NOCPEICTBOM COCTABJIEHH IIEKTPOHHOTO OaaHca 3TUX PEAKLUM;

c(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMU OT
pasnuyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO paBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMMHMUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke c(OpMUPOBAHHOCTh
IpeJcTaBIeHU 00 OOMMX HAyYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH IPOBOJUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHHWH ra30B NPH XUMHUYECKHX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
Wik 00bEMY OJITHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLCHNS U COXPAHEHUS SHEPIUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIONATh IpaBUia MOJIb30BAHUS XUMUYECKON MOCYI0N U
1a00paTOpPHBIM 000PYI0OBAaHUEM, A TAK)XKE IpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 10 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKMHA HKCIIEPUMEHT
(paznoxeHue TeEpOKCHJIAa BOJOpPOJa B MPHUCYTCTBUM KaTalnu3aTropa, OMpEAETICHUE Cpeiabl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pEaKLMu, peaklMM HMOHHOrOo OOMEHa, KauyeCTBEHHBIE PEaKLUUu Ha
cynbdar-, kapboHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEePUMEHTATbHbIX
3amau no TtemMaM «Metamnsl» u «Hemeramib») B COOTBETCTBMM C IpaBUIaMHM TEXHUKH
0€301MaCHOCTH NPH 0OpallleH!H ¢ BELIECTBAMH U JJaOOPaTOPHBIM 000PYA0BaHUEM, MTPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YNIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATH XUMUYECKYIO0 HH(MOpPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccOBOM KOMMYHMKanuu, MHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIONATh MpaBHIA HKOJOTHYECKU LEIECO00pa3HOro
MOBEACHUA B OBITY M TPYNOBOH [EATENbHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pOBbS U
OKpY’Karolllell MPUPOIHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA >KUBBIE OPTaHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs OOYYalOIIMXCSl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHMUI;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOY4YAIOIIMXCA: YMEHHE HCIOJb30BaTh pelbedHO-
TOYEYHYIO cucteMy 06o3HaueHuit JI. bpaiins ans 3anucu XuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHHMS OPTraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 6 1
AJKaJUEHBbI, AIKUHBI
2.3 ApoMaTHYeCKUE YIrIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 |
HX mepepadboTKa
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAUHEHUs
3.1 Cruptsl. DeHon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrneBoabl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bongokna 2
Hroro no pazneny 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI' PAMME

34




11 KJIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jaeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertamisl 1
2.2 Hemetamnsr 1 1
)3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumusd H :KN3HL
3.1 XHUMHUA U )KU3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktireckite u3yyeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
| [Ipeamer opraHn4ecKkod XUMHH, €€ |
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequnennit A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencranenue o Kiaccuuxanuu
3 opraHnueckux BemiecTB. Homenkinatypa |
(cucTemaTudeckas) U TpPUBUAIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUHN Psifg
5 MertaH u 3TaH — OpocTeuIre |
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U NIPOIMUIIEH — MPOCTEHIINE |
IIPEICTAaBUTENN AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue | 1
ITWJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLL




AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI MPEACTABUTEIb ATTKUHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoOB

13 ['enernueckas cBs3b YIieBOAOPOIOB,
MPUHAIEKAITUX K Pa3IMYHbIM KilaccaM
[IpupoiHbIE NCTOYHUKH YIIIE€BOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KounTponbnas pabota no pazzaeny
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BonopoaHas cBs3b

13 MHOroaroMHble CIUPTHIL: ATUICHIIIUKOJIb U
TIULEPUH

19 @DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHe
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerunsl: GopMaibaerua u
aneTanpiaeru. AeToH

)1 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIMX KapOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, MX MOTOIIee JIeHCTBHE
CrnoxHbie 2()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ 'MaposIn3 CII0KHBIX
3¢upoB

26 Kupsr: runponus, npuMeHEHHE,
OuoJorNYecKas poJib KUPOB
VYrneBopl: cocTaB, KilaccupuKarius.

27 Baxwueiine npeacTaBuTeNu: riaoKo3a,
dbpykTo3a, caxapo3a

)3 Kpaxman u niemnono3a kak mpupoIHbIe
MTOJIMMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucnopojacoaepaiiyue OpraHnuecKue
COEIMHEHUS

30 AMMWHBI: METHJIAMHWH U aHWINH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHM4eCKUe COCAMHEHUS, UX
Onosiornueckoe 3HaueHue. [lentuap

1 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

3 OCHOBHBIE IOHSATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OcHOBHBIE METOABI CHHTE3a




[InmacTtmaccel, KaydyKd, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYECKHUX 3yiemMeHToB JI. 1.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmeHnToB .M. Meneneena B
Pa3BUTHUU HAYKH

CT];)OGHI/IG BCIICCTBA. XuMmuaeckas CBA3b, eé
BH/BI; MCXaHHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajnieHTHOCTB. DJIEKTPOOTPHULIATEILHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE PpacTBOPHI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEILECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukanms XuMHIECKIX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHNS YJHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bousiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (pH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHWYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonatue o0 anekTponuse
pacIiaBoB U pacTBOPOB CoOJiei

13

KontponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertannsl, ux nonoxkenue B [lepuoanueckoit
CUCTeMe XUMHYeCKUX 31emMeHToB J]. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puzndecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METAJUIOB (HATpUH, KaJui, Kaabllui, MarHui,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJie3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HemMmeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3MYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCJIOpoia, cephl, (hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA raJIOTEHOB, CEPhI M X
COEUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, ocodpa u ux
COEeIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COCIUHEHUN

25

[IprMmeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHHE U CUCTEMATU3ALINS 3HAHUI IO




Tteme «Hemeramery. Beruncnenus mo
YPAaBHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 OKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»

)3 KonTponsHas pabora no temam «MeTtauibi» |
u «HemeTamibi»

29 Heopraanueckue n opraHndeckie KUcaoThl. 1
Heopraanueckue u opraHndeckiue OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH SKOJI0THYECKOH,

31 SHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU MEIUITUHBI
[IpencraBnenus 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
Ba)KHEHUIIINX BEILIECTB

33 YenoBek B MUPE BEIIECTB U MaTEpPUAIOB 1

34 XuUMUS U 3I0pOBbE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
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