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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit @Depepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» mias1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUWIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB TNPHUPOJBI, (pOpMUPOBaHHS MHPOBO33PEHHS] M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
ob1rero oO6pa3oBaHusl CPeACTBAMH Y4€OHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PallMOHATILHOIO HAYYHOTO MBIIIJIEHUS, B CO3/JaHKE 1I€JI0CTHOTO MPEICTaBIECHUS
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHasi XUMUsSI Kak HayKa cO3uJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MIPOIOIDKEHHST 00pa30BaHMs B PA3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEIICTBEHHO C XHMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM 10 HEOPTaHMYECKOW XMUMHH (C BKIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHHU BEIIECTBA
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 Pa3BUTUU — OT YTJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEACTABJICHHUS O XUMUYECKOUN CBSI3M, KJIIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOM 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 o0oOmaromieil 10
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsaercss B Kypcax 10 wum 11 KimaccoB »snemMeHTaMu CoOJEpXkKaHUs, HNMEIOIUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSATHh €€ JIJIsl MOIMOJTHEHUS! 3HAHUM, pelIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOr0 MHUPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH SKOJIOTMYECKUX MpoOJieM, a Takke mpobiieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MPOrpaMMON IO XMMHHU TOJIXOJAbl K ONPENENICHUIO COJAEpk aHUs U IMOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATCILCKOM JCITSIHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHs] IpEeAMETa HalpaBJICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBON KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TakoW MOAXOod K
OIIPEEIICHUIO LIEJIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKA 0OIIE00pa30oBaTeNbHOM  OpraHU3allNu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYUYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM NOpU HM3yYEHUH MpeaMeTa «XUMHUS» JOMUHUPYIOIIEEe 3HAueHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaiuM3a U 00paboTku WHPOpPMAIUU, HEOOXOJUMBIX [UIsi TPHOOPETEHHUS 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 OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHaln3a Y4eOHOW U HayYyHO-TIOMYyIIpHOU WH(DOPMALINA XUMHUYECKOTO
COZIepKaHUS;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHHUU U TIPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUM IOOAJIbHBIX  MPOOJIIEM  paIOHAIBHOTO
PUPOJIONIOIB30BAHUS, TIOMOJHCHHUS SHEPIeTHYCCKUX PECYpPCOB U COXPAHCHHS IMPHPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHs OMBITA MCITOJIL30BAHMS MOJYYCHHBIX 3HAHWH IS IPHHSATHUS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yuebHOM maHe cpegHero obmiero oopazoBaHus MpeaMeT «XuMus» 06a30BOro YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00acT «ECTecTBEeHHO-HAYYHBIC ITPESIMETHI.

OO01mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctasisieT 136 yacoB: B 10 kiacce — 68 vaca (2 yaca B Heneno), B 11
KJacce — 68 vaca (2 gaca B He/Iem0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHuUs opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanmuM  OpraHMYeckMx  BemectB.  HomeHknarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKkuil psa. Meran u 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MpOCTEeHIIne
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). [lonydeHre cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakiuy ruIpUupOBaHUs, FAIOTEHUPOBAHUS, THAPATALINN, TOPEHUS ), TOJIyY€HHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHeHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUss U HUMpPO8auus), noiyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPabOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs 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.
Kupsl. I'maponus xxupos. [Ipumenenne xupoB. buonorundeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Meau(ll), oxucinenme amMmMuadyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TNPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe dSTaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rugpokcunom wmemu(Il), B3zaumoneiictBue
KpaxMaja C HOJOM), MpPOBEACHUE TIPAKTHUYECKOHl paboThl: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

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

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
amMuHOKHUCIOT. [Tentuasl.



benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB NpU HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — OJMMEPU3ALs U MTOJIMKOHEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H NMpU M3y4eHMM opranumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBJIEHUE, HAay4yHbIH (akT, TUIoTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsI U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 0Opa30BaHUs KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

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

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkiarypa HeopraHudeckux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

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

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jlelllarense.

OnektponauTnueckas aucconuanus. CunbHble U cnabble 3MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabnun «llepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOLIbI YHHUBEPCAIBHOIO MHIAUKATOpA, pEaKkLUn
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAasi OJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MIpUMepe KUCIopoia, cepsl, hocdopa U yraepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

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

XYMHYEeCKHEe CBOICTBa BaXHEMIIMX METAUIOB (HATPUM, Kaiuil, KanblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY 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 xuMun B 00GecriedeHnn 9K0JIOTMYECKOM, SHEpreTUYeCcKoi 1 MUIIEeBOi 6€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

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

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX HMOHATHI,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOCTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUs
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUU JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JICATEIILHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI 00YYAIOLIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMN
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O IOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsT MpaBU 0€30MacHOro OOpallleHUsl C BEIIeCTBAaMH B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpUATHS BPEAHBIX NpPUBbIYEK (YHNOTpeOJEeHUs aJIKOIOoJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 337ad COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rMYecKOro BOCIMTAHUSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BaHUS TOCTHXKEHUN XUMUM ISl pellIeHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBHUM U NMPEJOTBPAILATD HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMo(poouH;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpY>KaroIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUM JUIsI COBPEMEHHON LUBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KHU3HU KaXKJOr0 4ieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBJICHUI OKpYKAIOIIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHI,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs IpooiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OO0YYAIOMIMXCS MEXAUCLUUIIIIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBIEHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLHUII, THIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COIMATFHOM KOMIIETEHITUN 00YyJarOIIXCsl;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHHMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OnpeaAC/IsAITb LCIU ACATCIBHOCTH, 3aJiaBasi MapaMCTpPbl W KPUTCPUHU HX HOOCTHUIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble NpPU3HAKK TOHATHUM W yCTaHAaBIMBAaTb UX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIaCCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIAYKTUBHBIE, I10 AHAJIOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIC MOJIEJbHBIEC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOIATh 32 XOJIOM IpoIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOusi, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKNE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
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 PEAKIUAX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTYA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II>'I, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATb MPUHAIJICKHOCTE U3YUYCHHBIX OPTraHNYCCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), J1TaBaTh MM Ha3BaHUs Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxe
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOMHIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiectB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJHMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CHCTEMOI 3HaHH 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHSATHS PEIICHUA B KOHKPETHBIX JKH3HCHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi 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 OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOKMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHMYECKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUH C NPABHJIAMH TEXHHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(opMyITUPOBATH BBEIBOJIBI HA OCHOBE ATHX PE3yJIhbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEJISIX COXPAHCHHS CBOETO 37I0POBBS U
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

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

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHWUU SIBICHHUNA TPUPOILI, B (POPMUPOBAHUU
MBIIUICHUST W KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIAMMOH IS
pelieHusT MNPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJAraKOIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON Jauccouuanuu, mnepuogudeckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHATUN, YCTaHABJIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABIICHHS
dbopMya BEHIECTB W ypaBHEHUN XHMMHYECKUX PEAKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbIl Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, MUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTh M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BeIEeCTBA (aTOMHAs, MOJEKYJSIpHAs, WOHHAsA, METAJUIMYECKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTuHEHUN (TIPOCThIE BEIIecTBa — METAIUIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHI  XapakTepu3oBaTh dJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXIYy HEOPraHWYeCKMMH BEIeCTBAMU C IIOMOIIBK YpaBHEHHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnui Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBHJIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH HSKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeakiMd HOHHOTO OOMEeHa, KayeCTBEHHBbIE PEaKLUUU Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00paIleHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPECTABIIATD
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CpEACTBA MAacCOBOM KOMMYyHHKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JECUCTBHUS Ha >KUBBIE OPTraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4arolUuXCcsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBouYacon JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
M (pPOBHI
n/m  TeMIpPOrpaMMblI Bcero Koutpoabublepaborsl  I[IpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer opraHn4eCcKO XUMUH.
1.1 Teopust CTpOCHUST OPraHUUECKUX 6
coenuHeHuit A. M. byrneposa
Hroromnopazaeny 6
Pa3nes 2.YriaeBogopoanbt
51 [IpenenbHBICYTIEBOIOPOIBI — 4
' AIIKaHBI
HenpenenbHble yriaeBoaopoabl:
2.2 Pea YICBOROPOR 12 1
AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTH4YeCKUEYTIIEBOAOPO/IbI 4
54 [IpupoaHbIe HCTOYHUKH 6 1
' YIJIEBOIOPOIOB U UX MepepaboTka
Hroromnopasaey 26
Pasnen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHus
3.1 Crupter. @enon 6
Anpaeruasl. KapOboHOBBIE
3.2 ACTHARY 2D 14 1
KUCTOTHI. Cli0KHBIE YPUPBI
3.3 YrireBos! 6 1




Hroronopazneny 26

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 6

Hroromnopazaeny 6

Pa3pnen S5.BbicokoMoOJIeKy I pHbIeCOeIMHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 4

Hroronopazneny 4

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08




11 KJIACC

KosnvecTBouyacon JIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl
o0pa3oBaTe/ibHbIepecypChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH 1
1.1 [lepuonnyeckas cucrema 6
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
12 CrtpoeHueBeniecTna. 8
' MHOroo0pa3s1eBenEecTB
1.3 XHUMHYECKUEPCAKITUH 12 1 1
Hroronopasznery 26
Pa3nen 2.Heopranmueckassxumusi
2.1 Mertabt 12 1
2.2 Hewmeramibl 18 1 1
53 CBs13b HEOPraHUYECKUX U 4
' OPraHUYECKUX BELIECTB
Hroronopazneny 34
Pazgen 3.Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 8
Hroromnopasaery 8




OBIIEE KOJIMYECTBO YACOB I10

I[IPOTPAMME o8



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTrBouacos

Jarauzyu JIeKTPOHHbIeNU(PPOBbICOOPA30OBATEII

Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep

n/ eHUA bHBIEPECYPCHI

u ro a00ThI a00ThI

[Ipeamer opraHuveckoit bubaunorexa IIOK https://m.edsoo.ru
XUMUH, €€
BO3HHUKHOBEHUE, Pa3BUTHE
Y 3HAYCHUC

Teopus cTpoeHus bubnurorexa POIII https://resh.edu.ru
OpPraHUYeCKUX

coequueHu A. M. 2
byrneposa, e€ OCHOBHbIE
TIOJIOXKEHHSI

[IpencraBnenue o bub6muoreka LIOK https://m.edsoo.ru
KJIaccu(uKauu

OpPraHUYeCKUX BEIICCTB.
Homenkmarypa 2
(cucremaTnyeckasi) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYeCKUX BEIICCTB
AJKaHBI: COCTaB U bubnmoreka POIII https://resh.edu.ru
CTpPOCHHUE, 2
TOMOJIOTHYECKHM AT

MeraH u 5TaH — bubmmoreka [{OK https://m.edsoo.ru
npocTeimune 2

MNpEACTAaBUTCIIN AJIKAHOB




AJIKEHBI: COCTaB U
CTPOCHHE, CBOMCTBA

bu6nmorexa POII https://resh.edu.ru

10

11

12

OTUJIEH U IPOIUIIEH —
IIpOCTENIINE
IIPEJICTAaBUTENIN AIIKEHOB

[TpakTrueckas padora No
1. «[lonydyeHue sTUICHA U
M3yYEHHUE €r0 CBOMCTBY»

Anxanuensl. byraguen-
1,3 u metunOyranuen-1,3.
ITonyuenue
CUHTETHUYECKOTO KayuyKa
Y PE3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUH PSIA.
Aneruines —
IIPOCTEUIINUTIPEICTABUTE
JTbAJIKUHOB

Beruucnenus no
YPaBHEHHIO XUMUYECKON
peakuuu

ApeHbl: 6€H30J1 U TOTYOJI.
TOKCUYHOCTH apeHOB

bubmmoreka [{TOK https://m.edsoo.ru

bub6nuoreka POIII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

bubnuorexa POIII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

bubmmoreka POIII https://resh.edu.ru

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam

bubmmoreka [{TOK https://m.edsoo.ru




14

15

16

[IpupoaHbIE HCTOUHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u
HOINTyTHBIE HEPTSHbIE
rassl, HeTh ¥ IPOIAYKTHI
e€ mepepaboTKu

[pupoHbIe HCTOYHUKH
yIJIEBOIOPOIOB:
HPUPOIHBIN ra3 u
HOMYTHBIC HEPTAHBIC
ras3sl, He)Th ¥ MMPOTYKTHI
e€ mepepaboTKu

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

bu6nmorexa POII https://resh.edu.ru

bub6mmoreka LIOK https://m.edsoo.ru

bubnuorexa POIII https://resh.edu.ru

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonopoanasicssasb

bubmmoreka [ITOK https://m.edsoo.ru

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIUKOJIb U
TJIMLEPHUH

bubnmorexa POII https://resh.edu.ru

19

20

DeHOo: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

AJbnerunpr:
dbopmanbrerua u
arnetanpaerun. AneTod

bubmmoreka [{TOK https://m.edsoo.ru

bubnmoreka POII https://resh.edu.ru




21

OIHOOCHOBHEIE
npeeibHbIe KapOOHOBBIC
KHCJIOTBI: MypaBbUHAs
YKCYCHas

bubmmoreka [{TOK https://m.edsoo.ru

22

[IpakTuyeckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

bu6nmorexa POII https://resh.edu.ru

23

CreapuHoBas u
OJICMHOBAS KUCIIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KHUCIIOT

bubmmoreka [{TOK https://m.edsoo.ru

24

25

26

27

MbLTa KaK COJIU BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

CrnoxHble 3(upbl Kak
IIPOU3BOHBIE
KapOOHOBBIX KHUCIIOT.
IMaaponuscnoxHbpIXdGUpPO
B

Kupsl: runponus,
IIPUMEHEHHE,
Ouosoruueckas poiib
KUPOB

YrieBoasl: COCTaB,
KJaccupuKanus.
Baxueiiue
MPEeJICTaBUTEINN: TJII0KO034,
bpykTo3a, caxaposa

bubnuorexa POIII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

bubnurotexa POIII https://resh.edu.ru

bubmmoreka [{OK https://m.edsoo.ru




28

Kpaxman u nemrnonosa
KaK IIPUPOJHBIE
IIOJIUMEPBI

bu6nmorexa POII https://resh.edu.ru

29

KonTtponbHas pabora o
paszneny
«Kucnopoaconepxaune
OpraHUYEeCKHe
COETMHEHUS»

bubmmoreka [{TOK https://m.edsoo.ru

30

31

AMMHBI: METHJIAMHUH U
AHWUJINH

AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpTaHHYECKUC
COCITUHEHUS, HX

OMOJIOTUYECKOE 3HAUECHE.

ITenmuaer

bu6mmorexa POII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

32

33

34

benkn kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TTOHATHSI
XAMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHNH

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCTUHEHUN.
[InacTmaccel, Kaydyku,
BOJIOKHA

bubnurotexa POIII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

bubmmoreka POIII https://resh.edu.ru
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11 KJIACC

Ne

n/

Temaypoxka

XUMUYECKUHN JIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypalys aTOMOB

KoanuecTrBouyacoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoTshI

Harauzyu
eHUsA

DJIeKTPpOHHBbIeNU(pPOBLICOOpPA3OBaTE
JIbHbIepecypchl

bub6mmoreka IIOK https://m.edsoo.ru

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX HIIEMEHTOB /.
N. MenaeneeBa, UxX CBS3b C
COBPEMEHHOI Teopueit
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB
XUMHUUYECKHX JIEMEHTOB U
UX COEAVNHEHUH I10
rpynmnaM U nepuojam.
3HaueHue NepuoInYecKoro
3aKOHA U CHUCTEMBbI
XUMHUYECKHUX 3JIEMEHTOB
.. Menneneena B
Pa3BUTHUH HAyKH

bu6mmorexa POII https://resh.edu.ru

bubaunotexa IIOK https://m.edsoo.ru

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BUJbI, MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM

bu6nuorexa POIII https://resh.edu.ru




cBs13u. BonopoaHascBszb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MoeKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTpOCHHS

bubmmoreka [IOK https://m.edsoo.ru

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 101 BEIlecTBa B
pacTBope

bu6nmorexa POIII https://resh.edu.ru

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHUCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJ1acCOB

bu6mmoreka [{TOK https://m.edsoo.ru

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

bubmmorexa POIII https://resh.edu.ru




CKopocCTb peaKIui.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

bubnmoreka [{TOK https://m.edsoo.ru

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XMMHYECKON PEaKInum»

bu6nmorexa POII https://resh.edu.ru

11

DNeKTpOIUTHUYECKAst
nucconuanusd. Ilogarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pactBOpa.
PeakuunnonHorooomeHa.
['maponuzopraHnyeckux u
HEOPraHUYECKUXBEIIECTB

bu6mmoreka LIOK https://m.edsoo.ru

12

OxucanTensHo-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstue 06
ANEKTPOJIM3E PACIIABOB
pacTBOpPOB CONEH

bubmmorexa POIII https://resh.edu.ru

13

KonTponbHas padota no
pazaeny «Teopernueckue
OCHOBBI XUMHUM»

bu6mmoreka [{TOK https://m.edsoo.ru

14

Mertannsl, UX IMOJIOKSHHUE B
[Iepnonnueckoii cucreme
XUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
Oo6muehr3nuecKuecBOuCTB

bubnuorexa POIII https://resh.edu.ru




aMCTaJlJIOB

15

16

17

18

CIu1aBbl METAIIOB.
DNEKTPOXUMHUYECKUN P
HaIIpsHKEHUN METaJUIOB

XuUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpWiA, KA, KAJTBIHH,
Mar"ui, ajJroMUHUIN) U UX
COCIMHCHUI

XuMHYECKHE CBOMCTBA
XpoMa, MEJIU ¥ X
COETUHEHUN
XuMHYECKHE CBOMCTBA
LIMHKA, JKejIe3a U UX
COECTMHEHUI

bubmmoreka [IOK https://m.edsoo.ru

bubnuorexa POIII https://resh.edu.ru

bubaunorexa IIOK https://m.edsoo.ru

bubarorexa POIII https://resh.edu.ru

19

[IpakTnueckas padora Ne 2.
"Pemenue
SKCIEPUMEHTAIIbHBIX 33724
1o Teme «MeTausi»"

bubmmoreka [{TOK https://m.edsoo.ru

20

HemeTamisl, uX MOnI0XKEeHHE
B [Iepnoanueckoii cucreme
XUMHUYECKHX dJIeMEHTOB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

bub6mmorexa POII https://resh.edu.ru

21

®du3nYecKre CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaIlJIOB (Ha mpuMepe
KHCIIOpo/a, cepsl, hocdopa

bubmmoreka [{TOK https://m.edsoo.ru




U yriepoja)

22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHEe CBOUCTBA
azoTta, ¢pocdopa u ux
COETUHEHUN

XUMUUECKHE CBOMCTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN

bu6nuorexa POIII https://resh.edu.ru

bubnmoreka LITOK https://m.edsoo.ru

bubauorexa POIII https://resh.edu.ru

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

bu6mmoreka L{TOK https://m.edsoo.ru

26

O06o0061IeHuE U
cHCTEeMaTH3aInsI 3HaHUH 110
TeMme «HemeTamis.
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI

bu6nmorexa POII https://resh.edu.ru

27

[IpakTnueckas padora Ne 3.
«Pemrenne
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "HemeTamier"»

bubmmoreka [{TOK https://m.edsoo.ru

28

KonTponbhas padota no
TeMaM «MeTamie» u
«Hewmeramnby/Bceepoccuiic
Kas mpoBepoyHas paboTa

bu6nuorexa POIII https://resh.edu.ru




29

Heoprannueckue u
OpraHUYECKHEe KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUEe OCHOBAHUS

bubnmoreka [{TOK https://m.edsoo.ru

30

31

32

33

AmpotepHbie
HEOPTraHUYeCKue u
OpPraHMYECKHEe COCTMHEHHUS.
['enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPraHMYECKUX BEIIECTB

Pomnp xumun B
obecrieyeHnu
9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEIUITHHBI

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJIEHHOTO
MOJTyYeHUs] BaKHEUIITUX
BEIIECTB

YennoBek B MHPC BCIICCTB U
MaTCcpHraIoB

bubnmorexa POII https://resh.edu.ru

bu6mmoreka LIOK https://m.edsoo.ru

bubaurorexa POIII https://resh.edu.ru

bubmmoreka [{OK https://m.edsoo.ru

34

XUMHS U
3J10pOBbEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

bubmmorexa POIII https://resh.edu.ru




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Xumus, 10 xnace/ Epemun B.B., Kyzemenko H.E., TepenunB.U., JIpo3noB A.A., Jlyaun B.B.;
non penaknueii Jlyauna B.B., O0miecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «[PODA»;
AxuunonepHoe obmiectBo «M3narenscTBo «IIpocBemenue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; ox
penakmueii Jlynuna B.B., O01iecTBo ¢ orpaHMueHHOM OTBETCTBEHHOCTBIO «IPODAY;
AxkuuonepHoe obmectso «M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. Xumus. [lnanupyemsie pedynbraThl. Cucrema 3aganuil. 8—9 kiacchl: mocoOue ais yuuTenen
obmeoOpasosar. yupexaenuii / A. A. Kasepuna, P. I'. IBanosa, JI. 1O. Jo6potun; nox. pex. I'.
C. Kosanesoii, O. b. Jlorunogoii. — M.: IIpocsemenne. — 2013. — 128 c.

2. Xumus. Temarnueckuit kKoHTpoIib. 8—9 kiracce / A. A. Kasepuna, I'. H. Moiuanosa, M. T'.
Cnacruna. — M.: HaumonansHoe obpazoBanue, 2022. — 160 c. (PI'OC. Tematnueckuit
KOHTPOJIb).

3. Ho6potus /1. FO. Konrponupyromast pyHKIMS HIKOJIBHOIO XUMUYECKOTO 3KCIIepuMeHTa //
Xumus B mkoite. — 2017. — Ne 3.

4. Epbirus [, I1., umkun E. A. Meroauka penieHus 3a1a4 1o XUMUK: yued. mocodue s
CTYJICHTOB TIeJl. ’H-TOB 1O OMoJI. U XuM. crietl. — M.: IIpocsemnienue, 1989. — 176 c.

5. 3notHukoB J. I'. XuMudeckuii 3kCiepuMeHT Kak crnerupuieckuii Meron o0ydenus //
[TepBoe centsiOpst. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KonnuecTBeHHbBIE OTHOLIEHUS B XUMHUHU // XUMUS 11
mkoJIbHUKOB. — 2020. — Ne 4,

7. O6mmas meTonuka oOydenus: xumuu B 1mkosie / P. I'. UBanosa, H. A. I'opoaunosa, /I. 1O.

Hobpotun u np.; mox pea. P. I'. UBanoroii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas



akajemus oopa3oBanus — yunutenio). A.A. KaBepuna, P.I'. IBanoga. ['1. HopmaTuBnast 6a3a
XUMHYECKOro 00pa3oBaHUs B CPEAHEH LIKOJIE.

8. Xumus. Penienue 3aanuii MoBBIILIEHHOTO U BEICOKOT'O YPOBHS CIIOKHOCTH.

Kaxk mosnryunts MmakcuManbHbiii 6ait Ha EI'D: yue6. mocodue / A. A. KaBepuHna,

I'. H. MonuanoBa, H. B. CBupunenkona, C. B. Ctaxanosa. — M.: Uatemext-Llentp,

2015. -216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Ypoxk (POIII) https://resh.edu.ru

Ypok (Hcmoprain) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Ipesentanus (Mudoypok) https://infourok.ru
bubnuoteka [{OK https://m.edsoo.ru

[Ipesentanus (3uanuo) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru/

Vpox : https://urok.1sept.ru

VYpoxk, npesenTaruu:https://multiurok.ru






