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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (efepalibHOM 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHu3anusax Poccuiickoit @Dexepanuu, pean3yrOIMIAX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMmbl 1O XHMHH, K OIPENEICHUI0 O0Iei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIed, COJEep)KaHMs, pPEe3yJlbTaToB OOydeHHs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajlu3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npuUpoaHOH cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCA HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUs B O3HAHUU MPHUPOJIBI U B MaTEpUAIbHOM )KU3HU OOLIECTBA, a TAKKE ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pojb B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3HU
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KyJIbTYphbl, HEOOXOJHWMBIM YCIOBHEM YCHELIHOTO Tpyaa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0OBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOrMYecKOd O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXcs, HEOOXOTUMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» U «OO011as 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpU W3YYCHUH TpeaMeTa 00eCledrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOI'O TMOJIXOAa K U3Y4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KJIACCMYECKOW TEOPUM CTPOCHUS OPraHMYECKUX COCAMHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «Xumusi» 0a30BOro ypoBHsSI paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMera « XUMHsS» JaHHOTO YPOBHS MU3yU€HUS OPUEHTHPOBAHO Ha (hOPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBJIEHUN MyTEM HKCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muiane pemeHus 3amad  BOCHHUTAHUS, Pa3BUTHS U COIMAIM3ANNUUA OOYyYaroIIuXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACATEIBHOCTU: PEIISHUS MPOOieM, MOMCKa, aHalIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHU KaK Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaKk U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUUYECKOW IEATENIbHOCTH YeJIOBeKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMU M3y4eHHs mpeamera «XuMHs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
dbyHIaMEHTAlIbHBIE 3aKOHBI M TCOPHH XHWMHH, OCBOCHHUE $3bIKa HAaYyKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM IIpaBUi OE€30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cucTeMe cpenHero obmero obOpaszoBanus. CerogHsi B MPENOJAaBaHUM XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYUYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOW KU3HU IS PEUICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aganTanus O0ydyalooImuxcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHEe Yy OOYyYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe ISl OLEHKHU C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE 3HAHUA 110 XUMHUU B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBILIUICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pEHIeHWH TJo0aldbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa UCIIOJIL30BAHMSI MOTYYCHHBIX 3HAHUM NI TPUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl U3YYEHHUs XHUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (DOpPMYIBI OpPraHMYECKHX BEIIECTB. [ omoJorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEUIINX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECCTB.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJIEHHE M OMNMCAHHME JEMOHCTPALlMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psa. MeTtaH m 3TaH — mpocTenmme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
rOpEeHUs ), HaXOXKACHUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUSL, THIpATAllUU, OKUCIICHUS U TOJIMMEPU3allMN), IOJIyYEHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHYCCKHEC
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AueTruieH —
IPOCTEHIINN NPECTABUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATAllK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBa (peakLUuu
raJJoreHUPOBAaHUS W HUTPOBAHUS), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpOGaHus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHYeckas CBsA3b MEXIy  YIVIEBOJOPOJAMHU,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpOAOB. [IpupoHbIil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHuUECKHi, KaTaTUTHYECKUI), nupoau3. [IpoaykTel nepepadboTku He(TH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, kosekuuu «Hedte» u «Yronp», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa peaklUud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOIOPOAAMHU, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJbI, (PM3UYECKUE M XUMHUYECKHE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TJIOKO3bI), HAaxOXJIECHHWE B MPHUPOJE,
npUMeHeHue, Ouosoruueckas poib. @orocunres. @pykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peakLus ¢ HOJO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaromMHbIX
CnupToB (B3auMojelcTBUE MnuepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOAOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuiuHa). buonornyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLICHUI: HaOII0eHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUs U TOJTMKOHICHC AL

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUIHOCTh, HAOIIOJACHNUE, W3MEpEHHe,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocepa, oOMEeH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIME CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKAA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMuyeckudl 31eMeHT. AToM. Sapo aroma, H30TONBL. ODJEKTpOHHass 000J0YKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XUMHUYECKHX aneMmeHTtoB J[. M.
MengeneeBa. CBs3p nNepuOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBl XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKONW CBSI3U (KOBaJEHTHAas
HEMoJIsSIpHasl U TOJIsIpHAasi, WOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM U JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsizb. BaneHTHOCTD.
DIeKTpoOTpUIaTeTbHOCTh. CTeneHb OKHuclIeHns. IOHbI: KaTHOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucHEepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccugpukamuss Heopranumuecknx coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAMUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSIOIIAE HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMUECKUX peIETOK, HaOMIoJeHHne U ONHMCAaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTopa,
OIIPENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUN
MOHHOTO OOMEHa), MpOBEJEHUE NPAaKTHUUECKON paboThl «BinsHMe pa3inuuHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHrble 3amaumn.

PacuéTpl o ypaBHEHUAM XUMUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. Ilonoxxenune HemeramnoB B Ilepuoguueckoil cuCTEME XMUMHUYECKUX
anemenToB J[. W. MenneneeBa M OCOOEHHOCTH CTpOoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETANIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriepoaa).

XVMHYECKHE CBOMCTBA BAKHEHIIMX HEMETayuIoB (TaloreHoB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUI0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnel. [lonoxenne metaiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS BJIEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METaJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaluii, KaiblHWid, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HMX NPEBPAILCHHUI: HW3y4EHHUE
KOJUIeKIIMA «MeTalulbl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIICHUE HKCIEePHUMEHTaIbHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB



(B3aMMOJENCTBUE THIPOKCUAA AIOMUHMS C PACTBOpPAMHU KHCJIOT M ILEJNOYel, KadyeCTBEHHbIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLMM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SHEPreTHYeCKOoi U MUILEeBOH 0e3011aCHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUSA BEILECTB M XUMHYECKHX
peaKkuuu.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl IJis SJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiia 6€30MacHOI0 UCIIOJIb30BAaHMsI ITPENapaToB ObITOBONM XMUMUU B TOBCETHEBHOMN JKHU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEel M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSATHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIAEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HU30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BeleCTBa, (PU3NUYECKHUE BEIMUMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOICTBO
CTPOUTEINIBHBIX MaTepHaJIoB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJCTBO, MUIIEBast
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
[IPEnapaToB, MPOU3BOJCTBO KOHCTPYKI[MOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAaHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaroIIMMUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboTKU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpaMM CpeHETo 00IIeT0 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOIXO/I.

B coorBercTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yibTaTOB OCBOGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOriero obOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIHUE:



OCO3HaHWE OOYYAIOIIMMHCS POCCUHUCKONW TPaKTAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPENIEIECHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUKA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCsi PYKOBOJCTBOBAThCS B CBOCH JIEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJeallaMd  POCCHUHCKOTO
IpaXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBWIAMHU MOBEICHHS,
CIIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHMS
JUYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XHUMH» OTPaKaT cPOPMUPOBAHHOCTD
ONBITa TO3HABATENHHONM M MPAKTHYECKOW MAEATENbHOCTH OOYYaIOMMXCS 10 pealn3alnuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS O0YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBONOPSIKY;

IIPEJICTAaBICHUS] O COLMAJIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIbHBIX 3371a4, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XKEHHsI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH MU MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOJCHUH,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHMM U IOCIEAYIOIIEM aHau3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYallMd, CBSA3aHHbIE C XUMUYECKHUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIEHUBAaTh CBOE TOBEJCHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popmupoBaHHs KYJbTYPHI 310POBb:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BoCHUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 1EJIECO00Pa3HOT0 OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOIIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MTPAKTUKH;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M BAXKHON pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaJM3a W OOBSICHCHHUS SIBICHHUH OKPYXKAIOMIETO MHpPAa M MPOUCXOAAIINX B HEM W3MCHCHUH,
YMEHHsI 1e71aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJIb30BaTh XUMUYCCKUE 3HAHUS JUISl PEIICHHS TIPo0ieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHUSX;

WHTEpeca K TO3HAHUIO M UCCIIeIOBATEIbCKON AeSITeTbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM IO XUMHM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuyHbix cdepax mpodecCHOHATBHOM
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS yd4eOHOro mpeamera «XWMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaUUMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIC) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHE, U3MEPCHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIE ~ yueOHble  JeHCTBHsS  (TIO3HABATEJbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronye (HOpMUpOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COIMAIILHOM KOMITETECHITH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIHOJIb30BaTh  OCBOEHHBIE  MEXIUCHUILIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBHSI B IIO3HABATEILHOW U
COILIMAJILHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIBHBIMH YYCOHBIMU
MO3HABATEIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSIMH.

ORi1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIPE/ICIIATh TEMH JEATEIBbHOCTH, 3a7aBas TapaMeTpbl U KPUTEPUU WX JOCTHIKCHHS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSIMU;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKW TOHATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE TIOHITHS JIsI OOBSICHCHUS OT/ICITHHBIX (PAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUN BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (WMHIYKTUBHBIC, JCHYKTUBHBIC, 110 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKIIOUCHUS,;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONB3YeMble B XHMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJICJTH, TPEOOPa30BBIBATH MOICITHHBIC TIPEICTABICHHUS — XUMUYCCKUH 3HAK (CHMBOJI) 2JICMEHTA,
XuMudeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TPU PEIIeHHH YIeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3Y4aEeMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.



2) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/J0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENILHO C(hOpMYyJIMPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JUTEpaTypa XHMHYECKOTO COJEp)KaHus, CIpaBouyHble mocoOus, pecypcsl HMHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopMaLuu, He0OOXOAUMOM [T BBINOJIHEHUS YU€OHbIX 3a/Jja4 ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMETHbIe ((QU3MUYECKHe W MaTeMaTW4YecKhe) 3HAaKH |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

OsiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJae€MOW TE€MBl B XOJi¢ AUAJIOra W/WIH JTUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKOM paboThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuM y4eOHOro mpoekta M (OpMyIHpPOBATh BBIBOJBI MO pE3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUN yTEM COTIIaCOBaHMS MO3UIMI B X0/1€ 00CYX/IeHUS U 00MEHa MHEHUSIMU.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYEOHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI



10 KJIACC

ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUH O XHMMHUYECKOH COCTABIAIONIEH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBILUICHUST U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHUs] NIPAKTHYECKHUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM Cpene;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM,  YITICPOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TpYMIa, pajuKai, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIIIEBOIOPOAbI, KHCIOPOA U a30TCOJEpIKalie COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHWA, JIeXKAlllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTONOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABa, CTPOSHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JUIsl COCTaBIIECHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHUYECKHX pPEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIAcCy/Tpymiie COEAMHEHUH
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAlllde COCIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COC/IMHCHUS), JaBaTh MM Ha3BaHHs 10 cuctemarnueckoir Homenkiarype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUiIeH, STWIEHIJIMKONb, TJIHMLEPUH, (eHod, (opManbAerujl, aleTalblIeruji, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAasi KUCIIOTA, IUIIOK03a, (PyKTO3a,
Kpaxmall, [IeJUT0JI03a, TIUIHUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XMMHUYECKON CBA3M B OPraHUYECKHX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeTan, 2TaH, JTWIEH, TPOMIWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATHJIEHTJIMKOIb, TIUIEPUH, (EHO, aleTalbJeru], MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHHSMM COOTBETCTBYIOIIMX XMMMUYECKHUX PEaKLHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEpPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAaKIHH 0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOJTYKTOB PEAKLUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOMN 3HAHHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUSI, MCIHOJb3yEMbIX B XHMHHM INPHU H3YYEHUH BEUIECTB MU XHUMHUYECKUX SIBJICHUHN
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUUYECKHE 3HAHUS U1l IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CB3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYn0il u
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBIINOJHATh XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U HU3YYCHHE €ro
CBOICTB, KAaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOB Mpu
HarpeBaHWM, IBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30acHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(dbopMynupOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMI COONMIOJaTh MpaBUJIa JKOJIOTUYECKH IIeTIECO00pPa3HOI0
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTh Ha
IpUMepax CIocoObl YMEHBIIEHUSI U MPEAOTBPAIICHUsI UX BPEJAHOTO BO3JEHCTBHUSA HAa OPraHU3M
4eJI0BEKa;

JUist 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbS: YMEHHE HPUMEHSATH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUUECKUX SBJICHUIA;

JUIs  CcleNbIX M cAa0OBHIAMIMX OOyYaroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUHU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBILIUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIst
pelIeHUsT TPAaKTUYECKUX 3aad M HKOJIOTMUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CPENE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAFOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH OO0BEM, BaJIEHTHOCTb, AIIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOBAJEHTHAs, HWOHHAs, MeETaJIM4yecKas, BOJOpOJHAas),
KpUCTAJZIMYECKass  pemeéTKa, TUIBl XUMHYECKUX  pEaKIuil, pacTBOp, 3JIEKTPOJUTHI,



HEDJIEKTPOJIUTHI, JICKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIHTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOM  pEakIMM, XUMHYECKOE PpaBHOBECHE); TEOPHMM M  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH Jl. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHHs SHEPTHH IIPU XMMHYECKHUX
pEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKUE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIraHWYECKHUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEPHbIC IPU3HAKK MTOHATUH, yCTaHABIMNBATbH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELIECTB (yrapHbd ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, HErami€Has W3BEeCTb, IIUThEBAas COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTEIIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJMHEHMSX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3H (KOBaJIEHTHAas!, HIOHHA,
MeTaJIJIMYeCKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BeIlleCTBa (aTOMHas, MOJIEKYJpHas, MOHHAas, MeTa/lIM4yecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUsI, KUCIOThI, aM(OTepHbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICH Hepuoauyeckoro 3akona JI. MH.
MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XMMHYECKHMX JJIEMEHTOB U HX
COEIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX d1eMeHToB [I. .
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XHMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3IUYHbIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUII;

c(OpMHUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3TuYHbIM
mpu3HaKaM (YHCIy W COCTaBy pEarupyroIIuX BEMIECTB, TEIUIOBOMY J(h(dEKTy peaxiuu,
U3MEHEHUIO CTeTeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHUS PEAKIMHA pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallEHHBbIE YpaBHEHUS peaklii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKMX BEIIECTB, pAaClNO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;



c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIUu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh XHWMHYECKHE IMPOIECCHI, JISKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHAKa, a Takke CPOPMUPOBAHHOCTh
IpeJCcTaBlIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C KCIOJIB30BAHHEM MOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHMH Ta30B MPHU XUMHYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUHM BEILIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELECTB, IIPEBPAILCHUSA U COXPAaHEHUS DHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHI COOIONATH MpaBHiia MOJB30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN SKCIEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B MPUCYTCTBUM KaTajlM3aTopa, ONPEICIIEHUE CpPEJbl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XHMHUYECKOW pEaKIUu, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHBIE pPEaklUHd Ha
cynbdar-, kKapOoHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3aa4y no temaM «Meramwie» U «Hemeramibsl») B COOTBETCTBUM C NPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 0OpaIlIeHU! C BEIIECTBAMH U JIA0OPAaTOPHBIM 000pYyI0BAaHUEM, MPEACTABIATH
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
NOJYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOW KOMMYHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS U
OKpY’KaIOIlleW MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBbIE OpraHU3MBbI
OTpeNIeNIEHHBIX BEIeCTB, MOHUMas cMblci nokasatens [TK, noscHaTe Ha mpumepax crnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEIIOBEKa;

JUIsl 00y4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENN aJTKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U OCOOEHHOCTHU CTpPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ra3sl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

28 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX aemeHTos 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYeCcKHX 3neMeHToB [[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoKCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



