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MNOACHUTEJIBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe o0pa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
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
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHHS B3aMMOCBSI3H
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTeNbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNSMM M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHUEHTHUPOB, YCIEITHOTO BKJIIOYEHHUS B JKU3HH COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
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SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUU (C BKITIOYCHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 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 OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUYECKHI MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3HIIHH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsi TOMOJHEHUsI 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEYMN MEXTy HOBBIMH (aKkTaMH M TEOPETHUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
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
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] OMbITa TMPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.
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B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpU  ONpEJCNCHHH COAEPIKATEIbHOM
XapaKTEpUCTUKU LeJied M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (QopmMHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBlstoLIei
€CTECTBEHHO-HAYYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeTe U 3a7a4 W3y4eHUs MpeaAMEeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NPEANOYTEeHUE MPAKTUYECKOM KOMIIOHEHTE COJepKaHHus OoOydyeHwMs,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
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 1eJIU U 33/1a4H, KakK:

ajganTauus oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoOBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMOOOpa30OBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BHUJIOB JEATEIHHOCTHU: PEHICHUS MPOoOIieM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOJIb30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUYA XUMHUYECKOTO
COJIEpKaHus;
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dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, IMOMOJHEHUSI IHEPreTUYECKUX PECypCOB M COXpaHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeAMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4eCKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ OcCHOBHbIe NOJOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCAUHEHUAX — OJUHAPHBIE U KPaTHBIE CBS3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEICTaBUTEINICH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHuH (IJ1aBjieHUe, O0yrJIMBaHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIy4€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
POCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUECKHE CBOWCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
IIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nonyTHble HE(QTAHBIE 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 yroiib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/bI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yrompy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WJIM POAYKTOB PEAKIINN).

Kuciaopoacoaep:xaime oprannyeckue coeIMHEHUs
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[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHON U STaHON: CTpoeHue, (Gu3NYecKue u
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrue. BogopoiHble cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoroaromMHsie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOEHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKHe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
stepudukanmuu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHUPOB.

YrneBoabl: coctas, KiaccupuKanus yrieBoaoB (MOHO-, TU- U Moucaxapuisl). [ moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcuaom Menu(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBlIEeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMopelcTBue rmuepuHa ¢ ruapokcugoM Meau(ll)), anpaernnoB (okucienue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMajia C HOAOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dDusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA O€JKOB: THUIPOJIU3, JeHATyparus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.
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DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpalleHMi: HAOMIOJeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEeHUs BEIIECTB U MX MpPEBpAIlleHUN: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX eCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSITUM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAY4YHBIH (aKT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEePUOAUYHOCTh, HAOIOJCHHE, HW3MEpEHHeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

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

TexHONOTHs: MHUILEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHMUS, MOIOIIIUE CPECTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUalibl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemMeHTsl. OcoOeHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTYpaIHsi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYEeCKHUX 3yeMeHToB [ U
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIE€MEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHYECKON CBsI3W (KOBAJICHTHAS
HEMoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00Opa30oBaHUsl KOBaJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MONEKYISpPHOIO U HEMOJIEKYJISPHOIO CTPOEHHs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.
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[TonsiTne o aucnepcHbIX cucremax. MIcTuHHBIE M KOUIOMaHBIE pacTBOpbl. MaccoBas 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkIarypa HEOpraHWYecKuX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTnueckas aucconuanus. CunbHble U crnadblie 37eKkTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnbie 3amaun.

PacuéTpl o ypaBHEHUAM XUMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATHUS «MAcCCOBAasi 0JI BEIIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

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

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoandeckoin cucreMe XMMAUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢uznyeckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METAJLJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAUIOB (HATPUHM, Kajuii, KaublHMid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIJIaBbD», OOPa3I[0OB HEMETANIOB, PEIICHHE SKCIEePUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJoYed, KadyeCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3aaun.
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Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B oGecriedeHnn 9K0JIOTMYECKOM, SJHEpreTUYeCKOi 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUU MenuuuHbl. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

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

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENApaToB,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHI,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: mMarepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIMYUHBI U €IMHULIBI X U3MEPEHMSI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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I[TNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA ITPOI'PAMMEBI 110 XMUMHHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpPeAHEro oO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U THPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEJHEro ooOuero ooOpazoBaHuUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENBHOM JE€ATEIBHOCTH B COOTBETCTBUM € TI'YMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
ONbITa IMO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTH MPU CO3/IaHUU YYEOHBIX IMPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
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UHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOLIEM aHaJIU3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTO IOBEJICHHUS;

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

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

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

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

coOuto/IeHHsT MpaBUl 0€30MacHOro OOpallleHusi ¢ BEIeCTBAaMHM B OBITY, ITOBCEJHEBHOMN
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 HENpPUATUS BPEAHBIX HpPUBBIUEK (YHOTpeOJEeHUs aJIKOrouisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHWU MPAaKTUYECKUX 3a/4ad COLMAJIbHOU
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, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MPUPOAHOMN U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHUKE, CHIOCOOHOCTH M YMEHUS! aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;
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NOHUMaHMsl CHeUU(UKH XUMHUHM KaK HAayKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTHM XHMMHUHU JJsl COBPEMEHHOW LMBWIM3AalLMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM U HKOJOTMYECKOH O€30IacHOCTH, B Pa3BUTHM MEIULMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAaHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS Ui
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELeHUs TpodiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUU C HKU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

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
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHbIE Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOW U
COILIMATILHOM TTPaKTHKE.

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

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

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

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,
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UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

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

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB 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
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

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 UCCIIEJOBAHUSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIOB M (OPM MpenCTaBICHUS, KPUTUYECCKH
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

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

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalLiel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJle AMAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNATh C Ipe3eHTallleil pe3ylbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTJIACOBAHUS MTO3UIUH B X0/1€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BHIMOJHEHUHM YU4EOHBIX M HCCIIENOBATEIbCKUX 3ajad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, paavKal, W30MepHUs, H30MEPbI, TOMOJIOTHUYECKHI psijl, TOMOJIOTH,
YTJI€BOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllhue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC NMPU3HAKY MOHSATHH, YCTAaHABIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAaHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJII COCTABJICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKLUW, U3rOTABIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHU yCTaHABIMBATH MPUHAICKHOCTh N3YyUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIACCy/Tpymnmne COeAuHEHUN
(YrneBomopoabl, KHUCIOPOJ M  a30TCOACpX AIIUEe COCAMHEHUS, BBICOKOMOJEKYIISIPHbBIC
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctemarudeckoil Homenkinarype (IUPAC), a Takxke
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IPUBOJNUTh TPUBHAJIBHBIE HA3BaHUS OTIEJIBHBIX OPraHMYECKHX BELIECTB (ITHUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIMKONb, TJIMLEpHUH, (eHoi, ¢GopMalbAeru, aneTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCT YMEHHUS ONPEAEIATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX MIPEJICTABUTENIEH PA3IUUHbBIX KIACCOB OPraHUYECKUX BEILECTB
(MeTan, 3TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJI, 3TaHOJI, STWICHIJIMKOJb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUI0I03a, AaMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKH M MPAKTUYECKOe MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MHPOAYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJLYKTOB PEaKLUn);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, W3MEpEeHHe, OHKCIEPUMEHT, MOJEIHpPOBAHNE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKE MTpaBUiia OOpAIIEHHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(peBpallleHus] OPraHuYecKUX BEILECTB MPU HarpeBaHUU, MOJYYEHUE ATUJICHA U U3YYEHUE ero
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTHU
npu oOpallleHUuu C BEleCTBaMU U JJaOOpPaTOpPHBIM 00OPYIO0BaHHEM, MPEACTABIATH PE3YyIbTAaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEaKUUN U
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHGopmaruu, UHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbici mnokazarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;
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JUIsl 0Oy4aloLUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIESCTB M XUMUYECCKUX SIBIICHUI;

JUIA CJENbIX © CHa0OBHIAMIMX OOYYAIOIIUMXCA: YMEHHE HCIHOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeOpraHuyecKas XUMUs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBJICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HNOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHUYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAsE IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
3JIEKTPOJINTUYECKON JaMccouuanuu, mnepuogudyeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBpALICHHUS SHEPrUU IPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYeHUH U O€30MacHOM HCHOJIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIbHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BEILECTB U UX NPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
GopMyN BEIIECTB W YypaBHEHUM XHWMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€éHas W3BECTh, NMUTHEBAs COJA, MUPUT U
JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAIIMYECKONH PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHAas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUUYECKUX COECIUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO (QYHKIINU;
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c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MennieneeBa, HCMONIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHYECKHE PEAKLIUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolMX BeUIecTB, TeIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUN pa3INUYHbIX TUIIOB, [TOJIHbIE
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, pACHO3HABaTh ONBITHBIM HYTEM 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 XMMHUYECKOW PEaKIMU OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

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

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHWS DHEPTUH;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XHMHUYECKHUH D3KCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HOHHOro OOMEHa, KauyeCTBEHHBIE PEaKLUU Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH NMpU 00pallleHNH ¢ BEIECTBAMH U JIaDOpaTOPHBIM 000PYIOBaHUEM, MTPEACTABISATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 86 ot 29.08.2025. cnonHutens: Beukutosa T.A. 0 AIEKTPOHHbINA
CrpaHunua 18 s 36. CTpanuua cosaara: 20.09.2025 17:07 =¥ TATAPCTAH



c(OpMHUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEeACTBA 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>KaIoIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JECHCTBUS HA >KUBBIE OPTraHU3MbI
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
3HaHUs1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN;

JUIA CJENbIX © CHa0OBHIAMIMX OOYYAIOIIMXCA: YMEHHME HCIHOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yriesogopoabl
2.1 [IpenenbHble yraeBogOPOAbl — AJIKAHbBI 2
) HenpenenbHbie yrieBogopoOIbl: adKEeHbI, 6 I
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
' ux nepepaboTKa
Wroro no pazneny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Cruprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' Croxubie Y3QUPBI
3.3 VYrieBoanl 3 2
[lokymeHT cosgaH B anekTpoHHon chopme. Ne 86 ot 29.08.2025. VicnonHutens: Beukutosa T.A. B J/TEKTPOHHBIN
Ctpanuua 20 n3 36. Ctpanuua cosgara: 20.09.2025 17:07 =¥ TATAPCTAH



Hroro no pazneny 13

Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3

Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 [TInactmaccel. Kayuyku. BonokHa 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Meneneena

Crtpoenue BeniectBa. MHOrooopasue

1.2 4
BEIIESCTB

1.3 XUMHUYECKUE Peakiuu 6 1 1

Uroro no pazneny 13

Pa3nen 2. Heoprannuyeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeraminl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX )

) BEILECTB

Wroro no pazaeny 17

Pa3gen 3. XumMus u :Ku3HbL
3.1 XUMHUSA U KU3Hb 4

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

1 TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XHUMHUHM B T[O3HAHUU
11 SBJIGHUH TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
' JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS

peleHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

Biagenne cucteModl XMMMYECKUMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIArarIue MIOHSATHS (Morexyna, BaJICHTHOCTD,
NEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHMs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpDHAsi Macca, MOJIIPHBIA OO0BEM, YIIEpOAHBIH CKEJEeT,
GyHKIMOHANBHAS ~ TpyNmHa,  pagudkal,  HW30MepHusi,  H30MEpHI,
TOMOJIOTUYECKUH PpAJl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOpPOA- H
12 a3oTco/iepKalllue COEJUHEHHUs, OMOJOrMYEeCKH AaKTHBHBIE BEILECTBa
' (yrneBoapl, >KUpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsI opraHmdeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, TMOJIYYEHUHM U O€30IacHOM

HCIIOJIb30BAHUM  Ba)KHEHUIIINX HCOPraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

ChopmMupoBaHHOCTh YMEHHHM BBIABIATH XapaKTepHble MpPHU3HAKU
13 MOHATUM,  YCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIB30BATH
COOTBETCTBYIOIIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMM MCIIOH30BaTh XUMUYECKYI0 CHMBOJIHMKY
JUISL COCTaBJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
L4 COKpaléHHON) GOpMyaT OpraHMYeCKHMX BELIECTB M  YypaBHEHHM
' XUMHUYECKUX PEAKLIUM, U3TrOTABIMBATH MOJIETTU MOJIEKYJI OPraHUYECKHUX

BEIECTB I WUIFOCTPALMM X XUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHUS
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ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
L5 omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
' KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC

COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

L5 ChopMupoBaHHOCTh YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
L6 CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa s oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
21 STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
' MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,

CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIK03a,

TJTUIIAH)

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,

(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH

Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
2.2 MpOMUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,

METaHOJ, 3TAHOJ, ATUJICHTJIUKONb, TIUIEPUH, (EHOJI, aleTalbIeruI,

MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(l)OpMI/IpOBaHHOCTB YMCHHUA HIUIIOCTPpUPOBATH I'CHCTHYCCKYHO CBA3b
23 MCKAY TUIINYHBIMHU NpeaACTaBUTCIIAMHA PAa3JINIHBIX KJ1aCCOB

OPraHMYECKHUX BEUIECTB YPABHEHUSMH COOTBETCTBYIONIMX XHMHYECKHUX
peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt
CpopMHUPOBAHHOCTE ~ YMEHHMs  XapaKTEepU30BaTh UCTOYHHKH
24 YIJIEBOIOPOAHOTO CHIPhs (HE(TH, IIPUPOIHBIN Ta3, yroJb), CIOCOOBI UX
nepepabOTKH M MPAKTHYECKOE TIPHUMEHEHHUE TIPOLYKTOB MepepaboTKu

3 XUMHUS U )KU3HL. PacuéTrl

31 CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU
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BEIIECTB W XHUMUYECKUX sIBIeHUN (HAOmIoJeHue, U3MEepeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
10 XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
rpaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIy4YeHHUE ITUJICHA U U3yYEHHUE €r0 CBOICTB, KaUeCTBEHHBIC PEAKIINH
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
33 [IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MIPEICTaBIATh pe3yNbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
34 ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa PEaKIUU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKL{I/II/I)

CdhopMupoBaHHOCTb yMeHUuM KPUTUYECKH aHAJIM3UPOBAThH
3.5 XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LENAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOI
16 cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
' ornpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAasl CMBICI MOKa3aTess

MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha

IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIIACC

Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro

o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHust
pe3yJbTara
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1.1

TeopeTnyeckre OCHOBBI XUMUU

Brnagenue cucremMod XMMUYECKMX 3HAaHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUIME  IMOHATUSA  (XMMHYECKUMH  3JEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUs, XMMHYECKas CBSA3b, MOJIb, MOJIApHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakLuyu MOHHOro OOMEHa), PacTBOP, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIIMTUYECKAsd  JUCCOLMALMUA, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormannu, llepronnueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXpPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHHU, (PAKTOJIOTMUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPaKTUYECKOW MAEATEIbHOCTH

YCJIOBCKa

ChopMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX TOHSITHI, NPUMEHSTh COOTBETCTBYIOIIUE
MOHATHSA TIPU OINHCAHUM CTPOEHUS W CBOWCTB HEOPTraHUYECKHX
BEIIECTB W HMX TMPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XHUMHUYECKHUX

3HaHUH C IIOHATHUAMH n NpeACTaBICHUAIMU APYTrux

Bnanenne OCHOBHBIMH METOOAMHU HAayYy4YHOI'0O TO3HAHUA BCIICCTB U

XUMHUYECKUX sABJIEHUN (HaOm0JqeHHe, W3MEpEeHHe, SKCIEPUMEHT,

CpopMHUpPOBAaHHOCT, yYMEHHUH OMpENEIsITh BaJECHTHOCTh M CTEINEHb
OKHCIICHUS XMMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHUJ  XUMHUYECKOM  CBS3U  (KOBaJEHTHAas, HOHHAsi,
MeTaJUTHYecKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUTNUECKON

pEeIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJsSpHas, MOHHAs,

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX

C(I)OpMHpOBaHHOCTB YMCHUA KJ'IaCCI/I(bI/II_II/IPOBaTL XHUMHUYCCKUC

pCaKkuu 1o pPasjinYHbIM IMPU3HAKaAM (qI/ICJ'Iy H COCTaBy pCarupyromux

1.2
€CTeCTBEHHOHAYYHBIX IIPEAMETOB
1.3
MOJICJIUPOBAHNE)
1.4
MeTaJuIn4yecKas)
1.5
pacTBOpax HEOPraHUYECKUX COeTMHEHUN
1.6

BEIIECTB, TEIUIOBOMY J(deKTy peakmuu, HW3MEHEHUIO CTereHen

OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO
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KaTajau3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHHUS  peaKuuil
L7 pPa3IMYHBIX THIOB, IOJHBIE M COKPALIEHHBIE YpPaBHEHUS peakLui
. HMOHHOI'0 0OMEHA, YUUTHIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
18 KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BELIECTB,

pacro3HaBaTb ONBITHBIM HyTéM HOHBI, NPUCYTCTBYIOIIIUC B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEILECTB

CchopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
1.9 BOCCTAHOBUTEJIbHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

110 CdopmMupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTh yMEHUN  OOBSACHATH  XapakTep  CMELICHUS
1.11 XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(npunuun Jle Hlatenbe)
2 OO0r11ast ¥ HeOpraHUYeCKast XMMHS

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero

2.1
CUCTCMATU3UPYIOIY1O, O6T>5{CHI/ITGJ'IBHYIO 151 IMPOTHOCTUYCCKYIO

byHKIIUN

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE

aTOMOB XUMHUYECKHX dJeMeHTOB 1-4 mnepuonoB I[lepuogmueckoit

cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
2.2 MOHATHUSL «S-, p-, d-dIEKTPOHHBIE OpOUTAIN», «IHEPreTUYECKue

YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB

XUMHYECKHUX DJIEMEHTOB M WX COEAMHEHUN MO TMEepHoJaM W Tpynnam

[Iepnonnueckoi cucteMsl XUMU4ecKnx 3y1eMeHToB [[.1. Menneneesa

CdopmupoBaHHOCTh YMEHUN XapaKTepHu3oBaTh (OMUCHIBaTh) OOIIME
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
23 MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUU

COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUN
ChopmupoBaHHOCTh ~ YMEHHI  yCTaHAaBIMBATh  MPUHAJICKHOCTH
2.4 HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy

(rpynme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUTbI,
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OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
UL COCTaBleHHS (OpPMYJIT BEIIECTB M YPaBHEHUH XUMHUYECKUX
)5 peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaiibHble
' Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHbli ras,

YIJIEKUCIIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
2.6 MNOATBEP)KAATh  CYIIECTBOBAHME  T'EHETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYEeCKUMH  BEIIECTBAMH  C  ITIOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aTOpa, ONpPEAEICHUE CpeAbl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklHH, peakiMd HOHHOro oOMeHa,
27 KaueCTBEHHbIE PEaKUu Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
' KaTHOH aMMOHHS, pPELIEHUE SKCIEPUMEHTAIbHBIX 3ajad M0 TeMaMm
«Metamnel» u «HemeTannas») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0€30IaCHOCTH TpH OOpaIleHUH C BEIIEeCTBAaMH M JIaOOPaTOPHBIM
0o0opynoBaHuEM; MIPEACTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

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

CchopMupoBaHHOCTh YMEHMH cOONIOaTh MpaBWiia MOJIb30BAHUSA
)3 XUMHAYECKON TOCYJI0H M J1a00paTOpPHBIM 00OpYyIOBaHHEM, a TaKXKe
npaBwiia 0OpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU

0 BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHYECKHIX OIBITOB
CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOIIECCHI, JIeKAIIEe B OCHOBE TPOMBIIIJICHHOTO TONYYECHUSI CEPHOM
2.9 KHUCJIOTHI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEACTABICHUNA 00
Oo0ImMX HAyyHBIX MPUHLOUIAX M  IKOJOTHYECKUX  Mpobdiemax

XHMHYECKOTO MPOU3BOJCTBA
3 XUMHUS U KU3Hb. PacuéTrl

ChopMupoBaHHOCTh TPEACTABICHUH O XHUMHYECKOH COCTaBIISIOIIEH
3.1 €CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XHUMUU B [O3HAHUU

SABIICHUA TPUPOABI, B (OPMUPOBAHMHM MBIIUICEHUS M KYJIbTYpHI

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 86 ot 29.08.2025. cnonHutens: Beukutosa T.A. 0 AIEKTPOHHbINA
CrpaHunua 28 u3 36. CTpanuua cosaara: 20.09.2025 17:07 =¥ TATAPCTAH



JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM s
pelieHusT MPaKTUYECKUX 3aJady M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMI COOMIOATh MpaBUiia SKOJIOTUYECKHU
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B

LEsIX COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIeH MpUpPOAHON

Oco3HaBaThb ONACHOCTb BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, noscHsITh

Ha ImpumMepax CIIOCOOBI YMCHBIICHUSA U MPEAOTBPALICHUA UX BPCIHOI'O

CdopmupoBaHHOCTH YMEHHH MIPOBOJUTD BBIYHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPEY,

00BEMHBIX OTHOIIEHHUH Ta30B opu XUMHUYCCKUX PCAKIUAX, MACCHI

32
33
cpebl
3.4
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKa
3.5

BC€IICCTBA HJIN 00BEéMa razoB II0 HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA,
MacCcc HUJIH O6’béMy OIHOIO0 H3 Y4YaCTBYHOIIUMX B PCAKIMU BCIICCTB,
TCIIJIOBOI'O B(I)(I)CKTa pcakiuu Ha OCHOBC 3aKOHOB COXPAaHCHHS MACCHI

BCHICCTB, MMPEBPALICHUA U COXPAHCHHA SOHCPTHUU
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUU

[Ipenmer opraHnyeckOd XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
1.1 MOJIyYEHUM HOBBIX BEIIECTB M MarepualoB. Teopusi CTPOCHHUS OPraHUYECKUX

coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMyibl OpraHMYEeCKHX BellecTB. ['omMonorus, wu3oMepus.
1.2 XUMHYECKasi CBSI3b B OPraHMUYECKUX COEIMHEHHUSX — OJMHApHBIE U KpaTHbIE

cs3u. [Ipencrasienne o KiaccuGUKAIUN OPraHUICCKIX BEIIECTB

13 Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAIbHbIE

Ha3BaHUS BaXKHEUIIIIX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB
2 Vri1eBo10pOIBI

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
2.1 IPEJCTaBUTENIN AJKaHOB: (U3MYECKUEe U XUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPOIUWIICH —
29 HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! (1)1431/1%01(1/16 U XHUMHYECKHE CBOMCTBa

(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATAWM, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: crTpoeHue, BaxHeiue
23 XMMHYECKHEe CBOMCTBa (peakuusi noiauMepusanun). IlogydyeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUH, TOMOJIOTMYECKHUI pAan. AI_IGTI/IJ'ICH -
24 HpOCTeI‘/’II_HI/II\/'I MMPpEACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (I)I/I3I/I‘leCKI/Ie n

XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMsI, THIPATALINY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

Apenbl. beHzon: cocraB, cTpoeHue, (PU3HYECKHE W XHUMHYECKHE CBOWCTBA
(peakiuu rajJoreHMupoBaHusl U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyol:
)5 cocTaB, CTpoeHue, (u3mUeckne ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
' raJIOTEHUPOBAHUS WU HUTPOBaHUs), MOJIyYeHHE M TNpPUMEHEHHE. TOKCHUYHOCTh

apeHoB. ['eHeTHyeckasi CBsI3b MEXIY YIIEBOIOPOJAMU, MNPUHAMICKAIUMHU K

pa3IMYHbBIM KJaccaM
[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblil ra3 u nonyTHele HeQTIHbIE
2.6 ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepabOoTKH HEPTU: MEPETrOHKa,

KPEKUHT (TepMHUYECKUH, KaTaluTU4yeckuil), muposnus. [IpomaykTsl mepepaboTku
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He(TH, UX NPUMEHEHHE B NPOMBINUIEHHOCTH M B ObiTy. KameHHbIN yronb u

MPOAYKTHI €To mepepaboTKu
3 Kucnoponconepxamue opraHnaeckue COeANHEHUS

[IpenensHbIe OAHOATOMHBIE CHIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHe
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
31 MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHOJA M DTAHOJIA HA OPraHU3M YEJIOBEKA.
. MHoroaTroMHBIE CIIMPTHIL. OTHIEHTJIMKOIb U MNIMOCPUH: CTPOCHUC, (I)I/I3I/ILICCKI/IG u
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILENOYHBIMH  METaJJIaMH,
KayecTBEHHasl peaklus Ha MHOIOATOMHbIE CIUpPThI). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMeHCHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

39 deHour: CTPOCHUC  MOJICKYIIbI, (I)I/ISI/I‘IGCKI/IG U XHUMHMYECKHE CBOMCTBA.

Tokcuunocts enona. [fpumenenue penona

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHHE, (U3HICCKUE H
33 XUMHUYECKUE CBOMCTBA (PEaKlUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMOJIYYCHHUC U IIPUMCHCHUC

OAHOOCHOBHBIE Tpe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHCIIOTBI: CTpOeHHE, (pU3nuecKkue U XMMHUYECKHe CBOMCTBA (CBOMCTBA, OOIIHE [T
3.4 KJlacca KHUCJIOT, peakius »TepuduKanuu), TMOJydyeHHEe ¢ IpPUMEHEHHE.
CreapuHOBas M OJIEMHOBAs KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

Crnoxxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
3.5 a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib
KHUPOB
VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, M- M IOJMCAXapubl).
I'moko3a — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢u3nueckre U XUMHUYECKUe CBOMCTBa (B3anuMoaelicteue ¢ ruapokcugom meau(1l),
16 OKHUCJIEHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
. OpOXKeHME TIIIOKO3bl), HAaXOXJEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHYecKas
poiab. @otocuHTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnosno3a Kak
npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaYeCTBEHHAas PeaKIis C HOJA0M)
4 A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyeckue coequHeHus. duznueckue U
4.1 XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIUHA). buojoruueckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2 benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,
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BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha OenKu
5 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUI: MOHOMED,
51 MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COEAUHEHHH —

noJIMmMepur3alAa U NOJUKOHICHCAIUA

DKCIIEPUMEHTANBHBIE METOJbI HM3YYCHHsI BEIIECTB W WX [PEBPALICHHUI:
52 O3HaKOMJICHHE C 00pa3laMu MPUPOIAHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yykoB. [loirydeHne CHHTETU4ECKOTO KaydyKa U pe3UHbI

11 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 TeopeTI/I‘leCKI/Ie OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
11 DHepreTuvyeckre YpoBHHU, OTYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacIpeiesieHus] AIIEKTPOHOB 110 OPOUTAISM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYpALIUs aTOMOB

[Iepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
12 xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
' aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U

o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
13 (koBalleHTHAs HEMOJSpHas W TOJSpHAs, HWOHHAas, MeTauinueckas). VoHBI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BogopoaHast cBs3b
1.4 BanenTHOCTb. DNeKTpoOTpHUIIATETLHOCTh. CTENEHb OKUCICHUS

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
1.5 BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. [loHsTne 0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOWJHBIE PacTBOpPBl. MaccoBasi H0Ji BEIIECTBA B

pacTtBope

1.6 Knaccmbmcauml HCOPTaHNYCCKUX COCIUHEHMH. HOMCHKJ'IaTypa HCOPTaHNUYCCKUX

BEILIECTB
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XumMuueckas peakuus. Knaccudukanus XUMHUYECKHUX peakuui B
1.7 HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB,

3aKOH COXPaHEHMSI U MPEBPAIICHUS SHEPTUU MPU XUMUUYECKUX PEaKLUIX
1.8 CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAKTOPOB

L9 Obpatumble peakiuu. XUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

coCTOsiIHUE XUMHU4eckoro pasHoBecus. [Tpunnun Jle [llatense

9J'IeKTpOJ'II/ITI/ILIeCKa$I JUucconuanmsi. CunpHple W cia0Oble OJICKTPOJINTEI. Cpena
1.10 BOJHBIX paCTBOPOB BEIICCTB: KUCJIasd, HGfITpaJ'IBHaH, mejaI049Hasd. PeaKHI/II/I HOHHOI'O

oOMeHa
1.11 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
2 Heopranudeckast XuMust

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anemenToB JI.MI. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue

2.1
CBOMCTBA HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAIIOB (Ha IpuUMEpPC KUCJI0poOJaa, CCPLI,

dbocdopa u yraepoaa)

XUMHUECKUE CBOMCTBA BaXXHEHWIMX HEMETAUIOB (TaJOreHOB, CEPbI, a30Ta,
29 dbochopa, yrmepoga W KpeMHHUS) H  UX  COCAMHCHUH  (OKCHIOB,

KHCIIOPOJICOICPIKAIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

Meramnsl. Ilonoxenne wmeramioB B Ilepuogudeckoil cuUCTEME XUMHUYECKHX
23 anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPsHKEHUH METallIoB

XUMUYECKHE CBOWCTBA BAaXXHEHIIUX METAUIOB (HATpUM, Kajui, KalbLUH,
2.4 MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOImume

CrocoOBI MOMyYeHUst MeTaJljIoB. [I[puMeHeHe METaIIOB B OBITY M TEXHHUKE

25 I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMYHBIM

KJIaccaM
3 XUMHUSA U KU3Hb

Ponp xumMum B oOecrieueHHH 3KOJ'I01"I/I‘-ICCKOI71, BHCPFCTquCKOﬁ U MHUILIEBOM
3.1 6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNUYCCKUX peaKHI/Iﬁ

[IpencraBiennst 00 OOIMKUX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO MOTYYCHHS
BOXHEHIIMX BemecTB. UeloBEeK B MHUpPE BEHIECTB U MATEPHAIIOB: Ba)KHEWIIIHE
3.2 CTPOUTENBHBIE MaTepHalbl, KOHCTPYKIHWOHHBIE MaTepUalibl, KPackH, CTEKIO,
KEpaMuKa, Marepuaibl ISl AJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKUE U

MUHepaJbHbIE yI00pEeHUs
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Xumusi W 3[0pOBbE UEJIOBEKAa: IIpaBWia MCIOJb30BAaHUS JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIOIb30BaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU
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