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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHET0 001Iero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepalbHOM TrOCYAapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
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 TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU YUEOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, MOJy4aeMoO€  BBINYCKHUKaMH  00Ieo0pa3oBaTebHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEpKAaHHE M MOCTPOCHHE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIHUX
Heseil ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHHE PAllMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE 1IETIOCTHOTO MPEICTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMHU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka co3MJiaTelbHas, Kak Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CPEIHEro ooiiero oopa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAaHUM M0 HEOPTAaHUYECKOM XUMHH (C BKITIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HMCTOPUYECKOe H3MEHeHHe (YHKIUN STOro 3akoHa — OT oOoOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wu 11 kiaccoB »aineMeHTaMu  COJAEpKaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YelOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaKEHHUS K TpOIecCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATH €€ JIJIsl MOIMOJIHEHUS 3HAHWM, PeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAaHUsI (UITOCOPCKUX MM, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPoOsieM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
NPUHATBIE MPOrPaMMON MO XMMHH TOJXOJbl K OIpPEACNICHUIO COJIepKaHUS U TMOCTPOEHUs
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX IJs TNPUOOPETEHUS OMbITa TMPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJied HM3y4YeHHs MpeaMeTa HalpaBiICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOOMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUNH KaK BaXKHEWIIEH coCTaBIsOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelel U 3a/1ad U3ydyeHusl mpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTHUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpTraHU3alllu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBi3M Cc 3TMM 1OpU HU3y4EHHHM MpeaMera «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MOWCKa, aHalW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPraHu3M YeJIOBeKa U IPUPOJIHYIO Cpeay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTSIMH, UCITOJIH30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPU TUIAHUPOBAHUHU U NIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYaromuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUM IOOAJIbHBIX  MPOOJIIEM  paIOHAIBHOTO
HPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTUUYECKUX PECypCOB M COXPAaHEHHs MPHPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHsI ONBbITA MCIIOJIB30BAHMS MOJYYCHHBIX 3HAHWHA JUTS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yuebHOM mnaHe cpemHero odmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO01mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJEPKAHUE OBbYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKOl XMMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o0  kiaccupukamud  OpraHMYecKWx  BemiectB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHMAJIBHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHWYECKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOrMYecKuil psa. Metan um 3TaH — mpocTeuiue
IPEJICTAaBUTENIN aJKAaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuMM 3aMelIeHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyYeHUE U IIPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanuu). [losyuyeHre CHHTETHYECKOTO KayuyKa U Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOIT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUposaniis U HUmpOoGaHus), noay4erHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTaeBOJAOpoA0B. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e& mpoucxoxnenue. CnocoObl mnepepaOOTKM HEPTU: NEPEeroHKa, KPEeKUHT
(TepMuUecKHid, KaTanUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHME, (U3NYECKHUE U
XUMHUYECKHE CBOMCTBA (peakuMW C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOIAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUJIEHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs peaKkus Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKUe M XHUMHUYECKHE CBOWCTBA. 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 IIpe/iebHble KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. 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 —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUYECKUE U XHUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHWE, OpOKEHHE TIIIOKO3bI), HAxXOXKJICHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTabHbIE METO/bl HM3y4eHHs BELIECTB M UX IPEBpallleHHi: NpoBeJeHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcuaoMm menu(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 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. Dusndyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuiuHa). buonornyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JNKOB: THAPONU3, 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 XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUIN: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMH, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepuMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB U MX MPEBpAIICHUN: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Oumocdepa, oOMeH BelIECTB B OpraHusme, (GpOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

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

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpenapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMHuecKkui sneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHas 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH IPOCTBIX U CIOXKHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BuAbl XUMHYECKONW CBSI3U (KOBaJIEHTHAas
HEeMnoJisipHasl W TOJspHas, MOHHAs, MeTauindeckas). MexaHu3mbl 0Opa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
OneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHN. VIOHBI: KATHOHBI M AHUOHBI.

BemecTtBa MOJEKYISIPHOTO WU HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 1ois
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdecknx coeauHeHud. HoMeHkmarypa HEOpraHWYecKuX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3in4HbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSIONMIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialdble 3eKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAS, LIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPemeéToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpoBelleHHuEe MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUSL «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomoxxenue HemeraioB B Ilepuoanyeckoil CUCTEME XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MprUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BaXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSIUHEHUH.

Meramnel. [lonoxenne metaiios B [lepuoanueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JDJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METAIIOB (HATPUHM, Kajuii, KanblHid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJOo4YeHd, KadyeCTBEHHBIE
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnbie 3amaun.



Pacuérsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMHM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B o0ecrie4eHnu HKOJIOTMUECKOM, SJHEPreTHYecKol 1 MUILEeBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBnenus 00 OOWMX Hay4yHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpHalbl,
KOHCTPYKLMOHHBIE MaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I DSJICKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XrUMHs M 3[0pOBbE 4YEJIOBEKA: IPABHJIAa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3eH NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK YW MOHATHM, SBJSIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJEHHE,  HKCIEPHUMEHT,
MOJICJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usuka: Marepus, SHEPrus, macca, aroM, IEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBa, (PU3NYECKUE BEJIMYMHBI U €AUHUIBI UX U3MEPEHUSs], CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaos, CENIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NALIEBAs
IPOMBIIIIIEHHOCTh, (papMaleBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHCKOM TpakIaHCKONH HMACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TPAJULMN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOM KYJIbTYypbl M CIOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTUYECKOW JAEATENbHOCTH OOy4arollMXcs M0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTAaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M TIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YB@KEHHSI K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TPAKTHYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeca M [I03HABATEJIbHBIX MOTHUBOB B IIOJYYCHMH M TOCJIEAYIOUIEM aHalu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH IMpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOIo
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JESTEeIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBUIYaJbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMUYECKH 11eJ1IeCO00Pa3HOro OTHOLIEHUS K NMPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOAOIOIB30BAHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €AMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)XKHOH pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIMUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakluu — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHUAOB © (OpPM TpencTaBIeHUS, KPUTUYECKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOJIB30BAaHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIel Pe3yNbTaTOB IO3HABATEIFHON AEATEIBHOCTH, IOIYYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MmpoekTa W (OPMYIUPOBATH BBIBOJBI 0 peE3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTPaXKaroT:

C(OPMHUPOBAHHOCTh TIPEJCTABICHUN O XHMHUYECKOH COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelIeHHsT TPAaKTUYECKUX 3aa4 M OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBsi3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIIMOHATBHAS TPYIIA, parKand, H30MEpHUs, W30MEPbl, TOMOJIOTHUECKUH psijl, TOMOJIOTH,
YTIICBOIOPOIBI, KHCIOPOI M a30TCOJIEPKAIINE COCTUHEHUS, MOHOMED, TIOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeXKAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JIeATENbHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKK MMOHSITHH, YCTAHABIINBATH
WX B3aUMOCBS3b, UCTIOJIH30BATh COOTBETCTBYIONIUE MIOHSATHS IIPH OMIMCAHUH COCTaBa, CTPOSHUS U
MpEeBpaIeHUI OPraHUYECKIX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (GOPMYIT OpraHMYeCKHX BEIIEeCTB
W ypaBHEHWU XUMHUYECKHX peaklWii, U3rOTaBIMBAaTh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL UJUTFOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh U3yYEHHBIX OPraHUYeCKUX
BEIIECTB TI0 HMX COCTaBY W CTPOCHHUIO K ONpeAci€HHOMY KIAcCy/Tpylie COeTUHEHUN
(YyrimeBomopoasl,  KHCIOPOJ W a30TCOJACpXKAIIUe COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIE HA3BaHHS OTACTHHBIX OPraHMYECKHX BEIIEeCTB (ITHIICH, MPOMHIIEH,



aleTUJICH, STWICHIVIMKOJb, TIULEPUH, (QeHod, GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCITIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHCIIOTA, TIIOK03a, GPYKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENATh BHJbI XMMHYECKON CBA3HM B OPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00ObsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUHbBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, amneTwieH, OyramueH-1,3, mermnOyramguen-1,3, Oensodn,
METaHOJ, ATAHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMH YPABHEHUSMH COOTBETCTBYIOIIMX XMUMHYECKHX PEAKIHH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMSI, HCIOJIb3yeMbIX B XHMHUHM TPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAON U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpalleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh W BBIMOJHATh XUMHUYECKUA SKCIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArpEeBaHWH, TOJYUCHHE ITHIICHA M U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHUU, I[BETHBIE PEAKI[MU OETKOB) B COOTBETCTBUHU C MPAaBHJIAMHU TEXHHUKH O€30MaCHOCTH
MpU OOpAIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000PYTOBAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pPEaKUUi |
(dbopMyITHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMAIIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBEICHUS B OBITY W TPYAOBOW [EATENHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbSI U
OKPY’KaloIlled MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBbIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
mpuMepax CrocoObl YMEHBIICHUsI M TIPEIOTBPAICHUSI UX BPETHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsE 0OYYarONIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYIMHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPaXKaloT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOH COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIbI, B (POpMHUPOBAHUU
MBILUICHUST U KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHUsT TPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTPOHHbBIC OPOUTAII ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJIEHTHOCTb, AIIEKTPOOTPHULATENFHOCTh, CTEIEHb
OKHCIICHHsI, XHMHYECKas CBS3b (KOBaJCHTHAas, WOHHAs, METAJUIN4YecKas, BOJOPOIHAs),
KpUCTAIJIMYECKass  peméTKa, TUIBl XUMHYECKUX  PEakIUii, pacTBOp, SIEKTPOIUTHI,
HEAJIEKTPOIIUTHI, SJICKTPOJIUTUYECKAST TUCCOLUAIUS, OKUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIuH, XHMHUYEeCKOe pPABHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHsI M MPEBPALICHUS SHEPrUH MPU XUMUYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeKalne B OCHOBE IMOHMMAHHUS TPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyUYCHHUH U O€30MacHOM HCIOJIB30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, WCIOJIB30BATh COOTBETCTBYIOIINE TOHSATHS TPU ONHCAHWHM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTIEIbHBIX HEOPTaHUUYECKMX BEHIECTB (yrapHblii ras,
YIJIEKUCTIBIA Ta3, aMMHUaK, raméHas W3BeCTh, HETamEHas W3BECTh, MUTHEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
METaJUInYecKasi, BOJOPO/IHAS) B COCAMHEHUSX, THI KPUCTAIUTMYECKOW PEMIETKH KOHKPETHOTO
BEIIeCTBA (aTOMHAs, MOJICKYJSApHAs, MOHHAs, METAIIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTraHMUECKUX COCTUHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATh MPUHAIEIKHOCTh HEOPTAHUIECKUX BEIIECTB
10 WX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEMIECTBA — METAJLIBI U
HEMETaJIIbI, OKCUIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akona JI. U.
MennieneeBa W JIEMOHCTPUPOBATH €TI0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

cOPMHUPOBAHHOCTh ~YMEHHH  XapaKTEePHU30BaTh DIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuosioB [lepronuueckoil cucteMbl XUMHUYECKUX dy1eMeHTOB J1. 1.
MeHnneneeBa, HCIOJIb3Ysl TOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUYCCKHE



YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoit cucreMsl XUMUUECKUX dieMeHToB [1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapakTepu3oBaTh (ONMUCHIBATB) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYyLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTb YMEHHs KJIAaCCHU(PUUUPOBATh XMMHUUYECKHE PEAKLUU IO PasIUYHbIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHHS PEAKUUN Pa3IMYHBIX TUIIOB, ITOJIHBIC
U COKpallléHHbIC YPAaBHEHUS PEaKLMi MOHHOIO OOMEHa, YUWThIBasl YCIOBMs, IIPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTaHOBHUTEIbHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW pPEaKIMU OT
pasn4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiictsus (npunuun Jle llatense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUUYECKHUE IIPOLIECCHI, JIEXkKAIIUE B
OCHOBE ITPOMBIIIJIEHHOI'O MOJIYYE€HHs CEPHOW KHUCIIOTHI, aMMHaKa, a Takke C(hOPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM TIOHATHUS
«MaccoBasi JI0Jisl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOILIEHUN Ta30B NPU XUMHUYECKHX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELIECTB, IIPEBPAILCHNS U COXPAHEHUS YHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKE MTPpaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XMUMHYECKUN HKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, ONPEIENIEHUE CpPeJbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON pEakLUH, PeaklMd HOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATIbHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30I1aCHOCTH MPH OOpallleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000pYIOBAHUEM, IIPEACTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBAaTh XUMHUUYECKYI0 HH(OpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBAa MAacCOBOM KOMMYHHMKauuu, MHTEepHET 1
JPYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JCUCTBUS Ha >KHUBbIE OPTraHU3MbI
ornpeAeNéHHBIX BEUIECTB, MOHMMAasi cMblch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl O0y4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUISL  CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonnuecTBo yacos DIEeKTpPOHHBIE
HaunmenoBanue pas3ienoB U TeM (mdpoBsIe)
Ne n/mn Kontponbuble = Ilpaktuueckue
MIPOrpaMMBbI Bcero oOpa3oBaTebHbIC
paboThI paboThI pecypehl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIeBOIOPOIBI — aTKAHbI 2
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA
51 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
11 KJIACC
KonunuecTBo yacos DIIEKTPOHHBIE
HaumenoBanue pa3nenos u Tem 1 dpoBbIe
Ne /it P Kontponsnusle = Ilpaktuueckue (acpp )
MIPOTrpaMMBI Bcero oOpasoBarebHbIe
paboThI paboThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHU
Crpoenune atoMoB. [lepnonnueckuit 3aKoH
1.1 u [lepuonnueckas cuctemMa XMMHUYECKUX 3
sneMenToB /. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHOroobpasue 4
' BELIECTB
1.3 XUMHYECKUE peaKInu 6 1
Hroro 1o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertanis 6 1




2.2 Hewmerannst 9 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUUYECKUX 5
' BELIECTB
Wroro no pazueny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHUS U )KU3Hb 4
Htoro no paznemny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
MNOYPOYHOE IINTAHUPOBAHMHE 10 KJIACC
KonunuecTBo uacoB DIIEKTPOHHBIE
Ne Hara (ppoBBIC
Tema ypoka Kontposbabie = [IpakTuueckue
/1 Bcero u3y4yeHus  oOpa3oBarebHbIC
paboThI paboThI
pecypchl
1 IIpeamer oprann4ecKkoi XUMuH, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus cTpoeHUs] OpraHUYECKUX COCTMHEHUN 1
A. M. bytniepoBa, €€ OCHOBHbIE TTOJIOKEHUS
[IpencraBnenue o ki1accuPpuKauu
3 opraHudeckux BemiecTB. HomeHkmaTypa 1
(cucreMaTuyveckasi) U TPUBHAIBHBIC HA3BAHUS
OpraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1

TOMOJIOTHYECKHUN ST




Meran u 3TaH — npocTenlIre

> IIPEJCTABUTENN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

7 DTWIEH U MPOMUJIEH — MPOCTEUIIINE
IIPEJCTABUTENIN AIKEHOB

8 [Tpaktuyeckas padora Ne 1. «I[lomyuenue
STHJICHA U U3yYECHUE €TO CBOMCTB»
Ankanuensl. byranuen-1,3 u

9 meTunoyranuen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKHH psll. ATIETHIICH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

1 Bbruuciienus no ypaBHEHUIO0 XUMHUECKOM
peakuuu

12 Apenbl: 6eH301 U Tos1yoJ1. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b YIi€BOJIOPO/IOB,
NPUHAIIEKAIIMX K Pa3IMYHBIM Klaccam
[TpupoHBIE HCTOUYHUKH YTIIEBOJOPO/IOB:

14 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ IepepadoTKU
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu

16 KontponbHas paboTta mo pazaery
«YTII€BOIOPOABD)

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:




METAHOJI U OTaHOJI. BOI[OpOI[HaH CBA3b

MHoroaToMHBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

18
TIIULEPUH

19 @DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

20 Anpnreruasl: GOpMalbICTUA U alleTANbACT U/,
Aneton

21 OAHOOCHOBHBIE MpeAeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAs

99 [IpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

93 CreapuHOBasi M OJIGMHOBASI KUCIIOTHI, KaK
MPEJCTAaBUTENN BBICIIMX KapOOHOBBIX KUCIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBIE
CrnoxHble 3(UpbI KaK MPOU3BOHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,
OuoI0rMYecKast pojib KHUpPOB
VYraeBojpsl: cOCTaB, KilaccuuKanus.

27 Baxxnerime npencTaBuTeNnu: rioKo3a,
bpykTo3a, caxaposa

98 Kpaxman u 1emuioso3a Kak mpupoHbIe
MOJIUMEPHI
Kontponbras paboTta mo pazaery

29 «Kucnopozacoaep:xariye oprann4eckue

COCOUHCHUA»




30 AMWHEBI: METHIIAMHUH U aHUJINH 1
AMUHOKHCIIOTBI Kak aM(pOTEPHbIC

31 OpPraHUYECKUE COCTUHEHUS, HX 1
Ouonornueckoe 3HaueHue. Ilentuap

32 besku Kak mpupoaHbIe 1
BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS

33 OCHOBHBIE OHATHS XUMHUU 1
BBICOKOMOJIEKYJIIPHBIX COETUHEHUI
OCHOBHEBIE METOJILI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COCTUHCHH. 1
[TracT™Macchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. BemiecTsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctruHHBIE ¥ 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

Hewmeramibl, X MOJI0KEHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckre CBOMCTBA HEMETAIIIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COEJIMHEHU I

23

XuMuyeckue cBoKCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COCIMHEHU

26

O000IIIeHNE U CUCTEMATHU3AIlNS 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
AmdoTrepHbIe HEOPTaHUYECKUE 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 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XuMHs ¥ 370pOBBE YeIIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

I'a6puensn O.C., OctpoymoB N.I'., CnankoB C.A. Xumus-10 (6a30Bb1ii ypoBeHs). M:
[Ipoceemenuey, 2023

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

lNabpuensa O.C., Xummsa. 10-11 xmaccel. ba3oBwiii ypoBeHb. MeTomuueckoe mocodue
Hcrounuk: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya klass-
10 _umkK-liniya-umk-0-s-gabrielyana-himiya-10-11-baz_type-metodicheskoe-posobie/
HIUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
https://www.yaklass.ru

https://stepenin.ru

https://rosuchebnik.ru

https://chem-ege

https://interneturok.ru

https://foxford.ru
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