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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOIoO IpeaMmera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUIIM KOHIIETITYyallbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KYIbTYpHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpeZeNieHbl B IMpOrpaMMe O XHMHH C Y4ETOM CcHenu(pUKH HAyKW XHUMHUH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMHM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HalpaBjeHa Ha pelleHue INI0OANbHBIX MpPOoOIeM YCTOHYHMBOTO Pa3BUTHA
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kinaccsl, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHM U3 00UIel XUMHUM) U OpraHnYecKol XxuMuu. @opMUpOBaHUE JTaHHOW CHUCTEMbI 3HAHHMN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O011as 1 HeopraHudeckast
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAciEHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHM BeIeCTBa
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIIIEBOIOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHIA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3ahad. B 1enom coxepxanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPTraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOiieM, a Takke mpobdiem cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIIHNX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATEILCKOM ACITESAbHOCTH, 3aHUMAIOIICH BaXKHOS MECTO B IIO3HAHUN XHMUH.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp’KaTeIbHOU
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak o0mactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIed N3YUEeHHUs IIPEIMETA SBIISETCS BIIOJIHE OIPaBAAHHbIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAyYHO! KapTHHBI MHpa, B OCHOBE KOTOPOM JIEKAT KJIFOUEBHIE MOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHue U pa3BUTHE MPEICTABICHUN O HayYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH W CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
[IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU ITPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTHUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHU3allnH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eNIU U 334a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH H UX IPUMEHEHHEM;

dopMupoBaHUe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHaliu3a U 00paboTku WHPOpPMAIUU, HEOOXOJUMBIX JUISi MPHOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U HAyYHO-TIOMYIIpHON HH(DOPMALIUKA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U IIPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
paBHOBECHsI, OCO3HAHMUSA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM m1ane cpegHero obOmero o0pasoBaHus MpeaAMeT «XUMUsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obrrero obpasoBanus, coctaBisgeT 69 gyacos: B 10 kimacce — 35 gacoB (1 yac B Henmemo), B 11
Kkiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopust CTpoeHus opraHuueckux coequuennii A. M. bytneposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukaluu  OpraHudeckux  BemecTB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuallaMd Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOCHHME, TOMOJIOTMYECKHM pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONUIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyramauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMUYCCKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHsS, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu rMIpUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYeHHE M TpUMEHEHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTk He(TH: TMeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opraHu4eckue coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHu COUPTOB. JlelicTBUE METaHoJIa U ATAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE cHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riulepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupuKalM), MoldydyeHue M mnpuMmeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXJAEHHWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs peaKLus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcugom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumopelctBue ruuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckiue COeTMHEHUS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenKkoB. XHMMHUYECKHE CBOMCTBa OJIKOB: THUAPONU3, NEHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakuuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTUKOHICHC AL

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBJIEHUE, Hay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BelleCTBa, (pU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE HOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTany, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJISIpHasl U TOJISIpHAasi, MOHHAsA, MeTaIMueckas). MexaHu3mbl oOpa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeiuHeHud. HomeHknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnekrponuTnueckas aucconuanus. CunbHble U ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuonanueckas cucrema xumuueckux sneMmeHToB JI. VM. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEJIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHUBEPCAIBHOIO MHAMKATOpPA, PEaKIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAs JI0JI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJITOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa u yrieposaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYMHYEeCKHE CBOICTBa BaKHEHIIMX MeETAIIOB (HATPUH, Kaiuil, KaJblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIJIaBbl», OOpa3l0OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B 06ecriedeHnu IKOJI0TMUECKOM, SHEPreTHYeCKOl 1 MUILEeBOM 0e301acHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPAaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYUHBI U €IMHULIBI X U3MEPEHM S, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHME O0YYarOUIMMMCA POCCUHCKOM TpakIaHCKONH HAEHTUYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXXIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
ONbITa TO3HABATEIBHON M TPAKTHYECKOW JESITETHbHOCTH OOYYalOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

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

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOMH
XUMHU;

yBa)KE€HHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha MOpAJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOM JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3indyHOro pojaa, B TOM YUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccuu U pealn3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHUS NEHUCTBUM, NMPUHOCALIMX BPE] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B ITO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOILIUXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatoipe (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpcalbHblEe YydeOHBbIe ACHCTBHS B IO3HABATEIBHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH /1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABJICHHBIMU IENSIMH;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYITHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuu — TP PEHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIOB M (OPM TpencTaBIeHUS, KPUTHUYCCKH
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpEACTBA TPU paboTe € XHUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IpE3eHTAIMeil pe3yIbTaToB IO3HABATENBHOM AESTETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHUPOBAaTh BBIBOJBI IO pe3ysbTaTaM MPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATEJBHOCTM HAa OCHOBE CcaMOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUNH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJAraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIIPHBIA O0BEM, YIJIEPOIHBIM  CKeEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHSI OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OyYeHUHU 1 0€30MaCHOM UCIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOHSITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MIPU OMUCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYITT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTABIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BEIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpPENEIEHHOMY KJIAcCy/Tpymmne COeAMHEHUM
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxe
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKONb, TIMIEPHH, (EeHON, (opMaabAeTH, aleTaabACeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIUIEPUH, (EHOJ, alleTaNbICIHI, MypaBbHHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HMCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA WJIM NPOAYKTa PEAKIHHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XWMHUU MpPH H3YYCHHHM BEIIECTB W XUMHUYECKUX SIBICHUUN
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJB30BaHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKNX BEIIECTB MPH HArpEBaHUU, MOTyYEHUE ATHICHA U U3YUYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuHU C BEIIeCTBAMHU U JTaOOPATOPHBIM OO0OPYIOBAHUEM, MPEICTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarmu, UHTEpHET U APyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpYKAroIIeH TMPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA KHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsE OOy4YarolUuXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XUMHUYECKOW COCTABJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIUMOHAJIHLHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XHMHYECKUX  pEaKIMil, pacTBOp, AJICKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuii 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHUS DHEPTUU MPU XUMUUYECKHX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(akToJIOTHUECKHE CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJYUYCHUU U OE30MMACHOM HCIIOIh30BAHUHI
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU ONMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABIICHHS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEaKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPTaHWYECKUX BelIecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalmi€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOH CBsI3U (KOBAJIEHTHAs, MOHHAS,
MeTaJuThdecKasi, BOJOPOJAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeisl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHMUYECKUX BEIICCTB
M0 UX COCTaBY K OMpPEAETIEHHOMY KJIacCy/Tpynie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoanyeckoro 3akoHa [JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XMMHUECKUX 3i1eMeHTOB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHUMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMUYECKUX 31emMeHToB [[. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyILECTBOBAaHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYECKHMH BEIECTBAMU C IIOMOINBIO YPaBHEHUMU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH PpEAKIUM, HNOATBEPKIAOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii HOCPECTBOM COCTABIICHHSI AIEKTPOHHOTO OajlaHca ATUX peaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3jeiicteus (npunuun Jlelllatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHHMS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIJIOBOro 3¢ddexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKILHUSMU 10 BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOTO MHAWKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau no TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBUM C MpaBUIaMH TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(}OpMaIHNIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENSAX COXPAHEHUSI CBOErO 3/I0pOBbA U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 1
M. bytieposa
Htoro no pazneny 3
Pa3nes 2.¥YriaeBogopoanst
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 5 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2 1
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3
' UX mepepaboTka
Hroro no paszneny 13
Pa3nen 3.Kuciiopoacoaep:kamue opranHu4ecKue coeJHHeHHs
3.1 Cnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 1
Hroro 1o pasneny 13




Pa3nen 4.A30Tconep:kamue oprannyecKue coeJMHeHNs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen S5.BbicokoMoOJIeKyJISIPHbIE COEINHEHUS

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Wroro no pazueny 2
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabubie IlpakTuueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3znen 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
anemenToB 1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2.Heoprannueckasi xuMusi
2.1 Mertabl
2.2 Hewmeramisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpenmeT oprannyeckoil XuMuH, e€é
1 P P ’ 1 02.09.26
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHHE
Teopust CTpOCHHS OPraHUIESCKUX
2 coequaenuii A. M. bytneposa, eé 1 09.09.26
OCHOBHBIE ITOJIOKEHUS.
[IpencraBnenne o knaccudukanum
OpraHnyYecKkux BemecTs. HomeHkatypa
3 (cucremaTnyeckasi) U TPUBHAIbHBIC 1 1 16.09.26
HA3BaHUS OPTaHUYCCKHUX BEIICCTB
CraproBasi KOHTpPOJIbLHAs padora Nel
AJKaHBI: COCTaB U CTPOEHHE
4 ' 11 CTPOCHHE, 1 23.09.26
TOMOJIOTHYECKHU PSJT
MertaH u 3TaH — IIpOCTEUIIIE
5 P 1 30.09.26
MPEJICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 07.10.26
OTHUIEH U IPOIUIIEH — IIPOCTEUIIINE
7 P P 1 14.10.26
MIPEJICTAaBUTEIIA ATKEHOB
IIpaxtrueckas padora Ne 1. «[Tomyuenune
8 P P Loy 1 1 21.10.26
ATHUJIEHA U U3yYEHHUE €TO CBONCTB
Anxkannensl. byraguen-1,3 u
9 . ’ 1 11.11.26

meTtmiOytaguen-1,3. [lonyuenune




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psijl. ALleTUIICH — 18.11.26
MPOCTEUILNN PEICTABUTEIb ATIKUHOB
Brlunciienus no ypaBHEHUIO XMMHAYECKOM

11 P 25.11.26
peaknuu
Apenbl: 6eH3011 ¥ TOIyoJl. TOKCHYHOCTh

12 02.12.26
apeHoB
I"'eneTnueckas CBSA3b YIII€BOJOPOJIOB,

13 YIICBOROPOA 09.12.26
MIPUHAUICKANINX K Pa3IMYHBIM KJIacCcaM
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U NOMYTHbIE HEPTIHBIC 16.12.26
ra3sl, HeTh U MPOYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC 23.12.26
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu

16 KontpoabHasi padora Ne2 30.12.26
[TpenenbHBIE OTHOATOMHBIEC CTUPTHI:

17 e ! P 13.01.27
METaHOJ U dTaHoJ. BogoponHas cBs3b
MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U

18 P 20.01.27
TIIUIEPUH
DeHO: CTPOCHHUE MOJICKYITBI, PU3NICCKUE

19 P MoeiyIIet, ¢ 27.01.27
¥ XUMHYECKUE CBOWCTBA, IPUMEHEHUE
Anpreruasl: GopMalbICTHI U

20 JICTHABL: (OPMATEICI LA 03.02.27
aneTanbaerul. AIeToH
OIHOOCHOBHEBIE TpeIeNIbHBIC KapOOHOBEIC

21 A PeR P 10.02.27
KHCJIOTHI: MypaBbHUHAs M YKCYCHAs

22 [Mpaktrdeckas padora Ne 2. «CBoiicTBa 17.02.27




pacTBOpa YKCYCHOW KHCJIOTBD»

CTCapI/IHOBaH H OJICMHOBasi KMCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 24.02.27
KHCIIOT

24 Mpbu1a Kak coiu BBICI.HI/Ii( KapOOHOBBIX 03.03.27
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIOKHBIX 10.03.27
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue, 17.03.27
Ouosoruueckas poJib KUpPOB
VYTIeBobl: COCTaB, KilacCH(pHUKAIIUS.

27 Bakneiiime npeacTaBuTeNIN: TIII0K03a, 24.03.27
dpykTO3a, caxapo3a

28 Kpaxmait u 1esuiosa03a Kak mpupoIHbIe 07.04.27
MOJTUMEPHI

29 Kontpoasnasi padora Ne3 (BIIP) 14.04.27

30 OO01mas xapakTepucTHKa aSVOTCOI[ep)KaIHI/IX 21.04.27
OpPTaHUYECKUX COSAMHEHUN

31 AMUWHBI: METHJIAMUH U aHWIHH 28.04.27
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpPTaHWYECKHUE COCTUHEHUS, X

32 onosornyeckoe 3Hauenue. [lentuasl. 05.05.27
benku xkak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcCHOBHBIE TIOHATUS XUMHH ) 12.05.27
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a 19.05.27




BBICOKOMOJIEKYJISIPHBIX COCIMHECHUM.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

35

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

35

26.05.27




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

04.09.26

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. .
Menpeneesa, UX CBSA3b C COBDEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

11.09.26

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHHH 10
rpynnaM u nepuogam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
Pa3BUTUHU HAYKHU.

CraproBas KOHTpOJbHas padoTa Nel

18.09.26

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

25.09.26

BanieHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

02.10.26

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BellecTBa B pacTBOpe

09.10.26




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCcKUX coemHeHuil. I eneTnueckas
CBSI3b HEOPTaHWYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

16.10.26

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

23.10.26

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

06.11.26

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. Ilonstue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

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

KonTtpoabHnas padora Ne2

13.11.26

20.11.26

27.11.26

04.12.26

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMHUYECKuX dnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAIIJIOB

11.12.26

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax

18.12.26




HaIIpsHKEHUN METaJlIOB

16

17

XUMUYECKHE CBOMCTBA BaXKHCHIITHIX
METaJUIOB (HAaTpUH, Kaaui, KaJblUi, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

25.12.26

15.01.27

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

22.01.27

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TeMe
«Mertamnen»"

Hewmeranibl, ux nongoxxeHue B
[lepuoanueckoi cucTteMe XUMHUYECKHUX
anemenToB 1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

Du3nYECKUe CBOKMCTBA HEMETAILIIOB.
ANIOTpONUs HEMETAJIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCAMHEHUI

29.02.27

05.02.27

12.02.27

19.02.27

23

24

25

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

XHUMUYECKUE CBOKCTBA yIIIepoaa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJIOB U UX
COCTMHECHUN

26.02.27

05.03.27

12.03.27

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110
TEMEC ((HeMeTaJTJTBI)). BI)I'-II/ICJ'IGHI/ISI I10

19.03.27




YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 AKCIEPUMEHTAIIbHBIX 337124 110 TEME 1 26.03.27
"HemeTasl"»

28 KonTtpoabHas padora Ne3 1 09.04.27

29 Heoprannueckue u opraHn4eckue KUcIoThI. 1 16.04.27
Heopranmueckue u opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1 93.04.97
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poiib xuMum B 00ecrieueHIH FKOJIOTUIECKOIA,

31 SHEPTEeTUYECKON U MHUIEBON OE30MaCHOCTH, 1 30.04.27
Pa3BUTHH MEIULIUHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOTO IOTY4YECHHUS 1 07.05.27
BaXHEUIIIMX BEILECTB

33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB 1 14.05.26

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 21.05.26

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpa, pPOJM XHMUU B [IO3HAHUHU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTMYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINH CKEJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAXKHEHIIMX HEOPTaHMYECKUX ¢ OPraHUYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMHpOBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHNYECKUX COSTMHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYI) CHUMBOIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WIIIOCTPALMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  IMPHUHAICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa mis oObsicHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBas KHCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmai, IeJUTIIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3nuecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METAHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (SHON, areTaibIeTul,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONoJeHUE, U3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKxkKe
npaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
SKCIIEPUMEHT (IIPEeBpaLICHUs] OPraHUYECKUX BEIIECTB [IPH HArpEeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa peakLuy M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUsI B OBITY M TPYNOBOM JAEIATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
mpuMepax crnocoObl YMEHBIICHHS W TMPEAOTBPAIEHUS WX BPETHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus



pe3yjabTarta

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakMy HMOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOICTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J’IIO)ICHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAENsATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHWYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PA3JIMUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAIIIMYECKON
PEIIETKM KOHKPETHOTO BEIECTBA (ATOMHAs, MOJEKYJISpHasi, MOHHas,
MeTaJUTHYeCKas)

CchopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(bCI(Ty pcaknuuu, H3MCHCHHIO CTEIeHEeH



OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYaCTHIO

KaTaJlu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHMH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jlelllarense)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-27€KTPOHHBIE OpPOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepHu30BaTh (OMUCHIBAThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIWBATh  MPUHAJICKHOCTH

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMpENeNEHHOMY Kiaccy



(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI) CHUMBOJHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEMIECTB W YPAaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Trami€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMMCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUIECTBOBAHHE  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c TTOMOIIIBIO yYpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHIATH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklM, peaKIud HMOHHOIO0 OOMEHa,
KayeCTBEHHBIC PEAaKIMU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamwie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCYI0M M J1abOpaTOpHBIM O0OpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMHUPOBAHHOCTH MPEACTaBIECHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOLICH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHU B IIO3HAHWU




3.2

3.3

SBJICHMA TPHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU st
pelieHusT TPAKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUsT B OBITY M TPYAOBOM NEATENILHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblic nokasarens [1/IK, noscHsaTs
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIUYHCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIICHHH Ta30B IMPH XUMHYECKUX PEAKIUSIX, MAaCChI
BEIIECTBA WU 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WiH 00BEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopust CTPOCHUsSI OpPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyibl OpraHMYeCKHX BellecTB. ['omMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIMHA OPraHUIECKUX BEUIECTB
Homenknarypa opraHuyecKkux COEIMHEHUH (CHCTEMaTHYecKas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXOXKXJACHUC B IPUPOAC, ITOJTYYCHUC U IIPUMCHCHHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPONUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApATaAlWU, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), IMMOJIYYCHHUEC U MPUMCHCHUC

2.3

Ankaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeine
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETUIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUY,

TOpPEHMUSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE



3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TepMHUYECKUH, KaTanuTudeckuil), muponus. [IpomaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIC OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, HU3HUECKUE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMl COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (DU3NIECKHUE U
XMMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IIEJOYHBIMH  METaJllIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts penona. [fpumenenue dpeHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

OnHOOCHOBHBIE NpefeNbHble KapOOHOBBIE KHMCIOTHl. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius OSTepuUKalyu), TIOIy4eHHe W [PUMEHEHHE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3nyeckre 1 XUMHYECKHE CBOMCTBA (B3aumoeiictere ¢ ruapokcuaom memu(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHUE,
Opo’KeHHE TIIOKO3bl), HAXOXXJIEHHE B MPUPOJE, MPUMEHEHHue, Ouosornyeckas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKUC COCANHCHUA

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buonormdyeckoe




3HAa4YCHUEC aMHMHOKHUCIIOT. HGHTI/I,Z[BI

4.2

benku kak NpUPOAHBIE BBICOKOMOJIEKYIsApHBbIE coenuHeHus. Ilepuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKOB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEAHSISI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

IIOJINMEPU3ALUs U TTOJMKOHIEHC AL
OKCIIepUMEHTAIbHBIE METO/Abl M3Yy4YeHMs BELIECTB U UX IPEBPaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacmpe/esieHns 3JIEKTPOHOB M0 OpOUTANSM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. QHCKTpOHHaﬂ KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B



pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA DHCPIUU TP XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

coCTOsiIHUE XUMHU4eckoro pasHoBecus. [Ipunuun Jlellarenbe

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0OUHast. Peakiimym noHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMepe KUCIOpPO/ia, Cephl,
dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIIOB (HATPHUM, Kalui, KalbIIHi,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHOCOOBI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BeIIECTB. UenoBeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHWOHHBIE MaTepualibl, KPackH, CTEKIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IIpaBWJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX

IIperaparTos, IpaBujia 0€30I1aCHOT0 MCITOJIL30BaHUs IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






