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MNOSACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus 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 o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbBIE 00pa3oBaTeIbHbIC MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTreruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOMIMXCS CPEICTBAMH 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.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€ BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[IEHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOro OOpa30BaHUsA. 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 oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEIHETrO
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 ¥ NPUHIUIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj 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, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMH IIeNIIMU M NPUHLUIAMHU CpeIHEro obIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKJIFOYEHHUS B JKU3Hb COIMYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX
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SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUU (C BKIIOYCHUEM
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 pa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEILECTB.
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
MIPEJICTABICHUS] O XUMUYECKOW CBSI3H, KJIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETHUECKHM MaTepual 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 TO3UIUHT,
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 JESITeNbHOCTH YEOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh WH()OPMAIIMIO U MPUMEHSTH €€ NJisl TIOTOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI NIl TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUMN MEXTy HOBBIMHU (PaKTaMH U TEOPETUUECKUMHU TMPEANOCHUTKAMH,
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
NPUHATBIE MPOrpPaMMON IO XMMHH MOJAXOJbl K ONPENENECHUIO COJAEPKAHHMS M TOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH 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  ONPEACTCHUH  COACPIKATEIbHOM
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHUPA, B OCHOBE KOTOPOH JIEkKAT KIIOUEBBIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BELIECTB U XUMHYECKHUX SIBJICHUI, UMEIOIINX MECTO B PUPOJIE, B IPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atum, coaepkarenbHas XapaKTepUCTHUKa LEeNel U 3aa4d U3y4eHHUs IpeJMeTa B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi oOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M MPUMEHEHHUS WX B PEATHHOM JKU3HU YISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IMYHBIX BUJIOB JCSITCIBHOCTU: PEIICHHS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TONMYIIpHONU HH(DOPMALIUKU XUMHUYECKOTO
COZIepKaHUS;
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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, MOMOJHEHUS YHEPreTUYECKUX PECypCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX 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 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COEIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTJTUBAHUE U TOPEHUE).

Yraesoaopoabl

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

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH pAll. DTUIEH U NPONWIEH — NpOCTEHIINe
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetwiOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHe U XMMUYECKHE CBOIMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomyTHble HEPTSIHBIE 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 ¥ MPOIYKTHI €ro nepepadboTKy.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHUS BEIIECTB W MX MPEBpAIllCHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.
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Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX 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 MEXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBie MeTaHOIa U 3TaHOIIA
Ha OpPraHU3M YEJIOBEKA.

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

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBbIE DPEaKLUu),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydyeHue M mnpuMmeHeHue. CreapuHoOBas U 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'maponns xxupos. I[IpumeHnenne xxupoB. buonorundeckas poib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Menu(ll), oxucieHme amMMUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBIEHHE, OpOXKEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAs PeaKkusi C HOJ0OM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHe 3TaHosa okcuaoM wmeau(Il)), MHOroaToMHbIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMaja C HOAOM), MpPOBEACHUE TPAKTHUYECKOW paldoThl: CBOMCTBA 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/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amMuHOKHUCIOT. [Tentuasl.
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benku kak npupoJHBIE BBICOKOMOJEKYISIpHBbIE coeluHeHMs. llepBuuHas, 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 OEIKOB IpH HarpeBaHUM, I[BETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPU3ALIUS U MTOJIMKOHIEHCALINS.

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

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H NMpU U3ydeHUU opraHuueckoil 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.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIIEHHE, HAy4HbI (akT, rumores3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (pU3nuecKue BEJIMYMHBI U €IUHHULIBI
UX U3MEPEHUS.

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

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

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAIllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUYeCcKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH
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
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XUMHUYECKOW CBsI3M (OOMEHHBIH M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJEKYISIPHOTO U HEMOJEKYJISPHOIO CTPOEHHUS. 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 XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLCHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

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

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

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

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

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XMMAYECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEUIECTB U MX NPEBPALICHUN: H3yYEHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

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

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
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 MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

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

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEepUOJUYHOCTh,  HaONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUI ypOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMIAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€PHAJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 2.12 o1 28.08.2023. Vicnonnutens: BanuynnuHa ¢.3. B SINNEKTPOHHbIA
CrpaHunua 10 13 20. CTpanuua cosaara: 20.11.2023 15:59 =¥ TATAPCTAH



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWUN HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJdbTaTaM OCBOCHUS OOYYarOIIMMHUCS
MporpaMM CpeaHero oOIero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM M IPEIAMETHBIM).
Hayuno-meronnueckoil 0CHOBOM AJis pa3paboOTKU IJIAaHUPYEMbIX PE3YyIbTaTOB OCBOCHHS MPOrpaMm
cpenHero o61iero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTrBercTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpE JIMUHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEAMETa «XUMHUS» Ha YPOBHE CPEAHETO 00IIEro oOpa3oBaHMsI BBIACICHBI
CJIEIYIOLME COCTABJISIIOLIME:

OCO3HaHHE OOYYAIOIIMMHUCA POCCHUMCKONW TpakJaHCKON HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

LIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHUW JMYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPAAUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOy4aroluXxcsi PYKOBOJACTBOBAaThCS B CBOEH JESATENBbHOCTH
LIEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMM, TMPHUCYIIUMH  IEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
KU3HEHHBIC IJIaHBI.

JImyHOCTHBIE PE3yAbTaThl OCBOCHUS MpeaMeTa «XUMUs» TOCTUTAIOTCA B €IMHCTBE YUCOHOU
M BOCIHTATEILHON JEATEIHPHOCTH B COOTBETCTBHU C T'YMAaHUCTHUYECKHUMH, COIIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€allaMd POCCHICKOTO TPa)kJIaHCKOTO O0IIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAMHM W TMpaBUJIAMHU TOBEACHHs, CIHOCOOCTBYIOUIMMHU TMpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YUaIOIINXCSI.

JIM4HOCTHBIE PE3yNAbTAaThl OCBOCHHUS TMpeaMeTa «XHUMHS» OTPaKaroT CHOPMHPOBAHHOCTH
OTIBITa TIO3HABATEIHHON U MIPAKTHUECKOH eATEeIbHOCTH 00YUaIOINXCS 110 peann3alii MPUHATHIX B
o0IIecTBe [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUsI 00YYAIOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUW B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEIHLHOCTH TPH CO3JaHUU Y4E€OHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTHKY U apTryMEHThI JPYTHX
MIPU aHATHM3E PA3TUIHBIX BUJOB YUEOHOU IEATEIIbHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUUYECKOMY U HAYyYHOMY HacCJIe/INI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yIbTaT JUIMTEIbHBIX HAOIIOACHHHN, KPOTIOTIUBBIX
AKCIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSTHHOTO TPYy/a YYEHBIX U MTPAKTHUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYUEHUH U MOCIEAYIONIEM aHaln3e nH(opMaluu
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMS;
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CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPaThbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIOBEJEHHWE W IIOCTYIKHU CBOUX TOBApUIIEH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHUSA KYJILTYPHI 310POBbSI:

MOHMMaHMs LEHHOCTeH 370poBOro u OezomacHOro oOpasa KH3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 37I0POBbIO;

coOIoIeHUsI PaBUJI OE30MaCHOT0 00pallleHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYZIOBOI1 1eATEIbHOCTH;

MMOHWMAaHMSI [IEHHOCTH MPaBUJI HHIUBUAYATLHOTO U KOJUIEKTUBHOT'O O€30MaCHOT0 MOBEICHHS
B CUTYallUsX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HH JIO/ICH;

OCO3HAHHUS TMOCIEACTBUM U HENPUSTUS BPEAHBIX MPUBBIUEK (YINOTPEOJIICHUS aIKOTOJIA,
HAapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKONW  JEeSITEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTH€ B pEIICHWHM MPAKTHUYECKUX 3a7ad COLMAJIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYEHUIO Po(eccuii pa3ImyHOro pojia, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HaHUHN 10 XUMHH;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTataM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHIYaJbHON TPAaeKTOpPHH 0Opa3oBaHus, Oymymiei
npodeccur M peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH IEIeCO00pa3HOr0 OTHOUICHUS K MPUPOJE, KaK HWCTOYHHKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJIO00ANTBbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJeM, BIHSHHUS IKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpeJibl;

OCO3HAHHUS HEOOXOTMMOCTH HCIIOJIb30BAHMS JOCTHKCHUH XUMHH JUISI PEHICHUS BOMPOCOB
paMOHATFHOTO TPUPOIOTIOIH30BAHUS;

AKTUBHOTO HETPHATHS ACHCTBUI, MPUHOCSIINX Bpel OKpYKaloIlleld MNPUPOIHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONMpPUATHBIE HKOJIOTMYECKHE TOCIEACTBUS MpPeapHHIMAEMbIX
JNENUCTBUN U NMPEAOTBPALIATh UX;

HAIMYAS  PAa3BUTOTO SKOJIOTMYECKOTO MBIIIICHHUS, JKOJOTHYECKOW KYIbTYPHI, OIBITA
NESTeIbHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaThCS HMHU B
MO3HABATENbHON, KOMMYHUKATUBHON U COLMATBHOW MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTU MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIIECTBEHHOM MPAKTUKU;

MOHUMAaHHUs CIenNU(DUKN XWMHW KaK HAyKH, OCO3HaHHS ¢€ poiu B (HOPMHUPOBAHHH
paIMOHAIBLHOTO0 HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOIO TPEACTaBIEHUS 00 OKpYy)KaroleM
MHUpE KaK O €IUHCTBE MPUPOJIbI U YETIOBEKA, B TIO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PeIlIeHUuN
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JJISI COBPEMEHHOW IMBWJIHM3AIMA: B €€
T'YMAaHUCTHYECKOW HANpaBJIEHHOCTH W BAXKHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepHaTbHOU
KYJIBTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOM,
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SHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIMHEI, 00eCTICUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHUECKUA KOM(POPTHOM KU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HayYHON T'PaMOTHOCTH: TIOHMMAHHUSl CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIL30BaTh IOJy4acMbIe 3HAHUS JIS
aHaIM3a U OOBSICHEHUS SBJICHUM OKPYXAIOLIEro MUPA U MPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUS
JenaTh 000OCHOBAHHBIC 3aKTIOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAaHHBIX C HETBI0
MOJYYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIB30BaTh XUMUUYECKHE 3HAHUS ISl pEHICHUST TPOOIeM B
peaNbHbBIX KU3HEHHBIX CUTYaIUAX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHHIO M CcaMOoOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUU 1O XUMHUH B COOTBETCTBUHU C KU3HCHHBIMU ITOTPEOHOCTSIMH;

HMHTEpeca K 0COOCHHOCTSM TPY/ia B pa3audHbIX chepax mpodhecCuoHATbHOU IeATeIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATDI

MertarnpeaMeTHbIC pe3yabTaThl OCBOCHUS y4eOHOTo mpeaMeTa « XMMHUs» Ha YPOBHE CPEITHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HAYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIUILTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIC TIOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUPa U
cnienu(UKy METOJIOB IMO3HAHMS, HCIIOJIB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHHE, IMPOLECC, CHCTEMa, HAYYHBIH (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC yUeOHBIC ACHCTBHS (IT0O3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISSTHBHBIC),
obecnieunBaromue GopmMupoBanue (QYHKIIMOHAIBLHOW TPAMOTHOCTH M COLMATBHOW KOMITETECHITUN
oOyuaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ HWCIONB30BaTh  OCBOCHHBIE  MEXIAMCIUIIMHAPHBIE,
MHUPOBO33PCHUYECKHE 3HAHHWS W YHHUBEpcaJdbHBIC YYeOHBIC JCHCTBHS B TIO3HABATCILHOW U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHble  pe3yibTaThl OTPAXKAOT OBIAJCHHE YHHUBEPCAJIbHBIMU  YU4eOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgyaieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30Bble JIOrHYeCKHE e CTBUS:

CaMOCTOSITENNLHO  (DOPMYNIHUPOBATh W  aKTyaJdU3UpOBaTh MpPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENCIIATh IIeNIM JCATEIBHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU WX JIOCTIIKCHUS,
COOTHOCHTB PE3yJIbTaTHI ICATESIHLHOCTH C IIOCTABICHHBIMHU IIETISIMU;

UCIONIb30BaTh MPU OCBOCHWUU 3HAHUNW TNPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TIOHATUW ¥  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOIB30BaTh
COOTBETCTBYIOIINE TIOHATHS JUTISI OOBSICHEHUS OT/JICIIBHBIX (DAKTOB U SBJICHHIA;,

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(DUKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3YYaeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIC, NeyKTUBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBJICHUSAX, (OPMYIHPOBATH BBIBOJBI H
3aKJII0YCHUS,

MPUMEHSITh B TMPOIECcCEe MO3HAHUS, HCIONb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeTIH, TTPE0OpPa3OBLIBATh MOJAEIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,

XUMHYCCKas (bOpMyJ‘Ia, YpaBHCHHUC XHUMHYSCKOHN p€aknmun — TIpH PECIICHUH y‘le6HBIX
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II03HABATENbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC MIPEACTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeA0BaTeIbCKHE HeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TO3HAHUS BEILIECTB U XUMUUYECKUX PEaKLUi;

dbopmMynMpoBaTh [ETM W 33Ja4d  UCCIEIOBAaHMS, MCIOJIB30BaTh IOCTABJICHHBIE H
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(bopMUpOBaHUS TUIOTE3HI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CY)KJICHU;

BIIJIETh HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M MPOBEJACHHUS YUEHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAONIOAATh 3a XOJOM IIpoIlecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3ynbTaT, (OpPMYIHPOBATH OOOOLMICHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB WCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIMA OTUET O TPOICIAHHON
pabore;

MpUOOpEeTaTh OMBIT YYEHUYECKOW HCCIEOBATENLCKOM M IMPOEKTHOH JIeATENbHOCTH,
IPOSABIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IO3HAHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaLUU (Hay4YHO-TIONYJIspHast JINTeparypa
XUMHUYECKOTO COJEp’KaHus, CIpaBOYHbIE T1ocobus, pecypcel MHTepHera), aHaIUM3UpOBATH
MHPOPMALIMIO PA3IMYHBIX BUAOB W (GOPM TPEACTABICHUS, KPUTHYECKH OIICHUBATh €&
JOCTOBEPHOCTH U HEITPOTUBOPEUHBOCTH;

(dbopMynupoBaTh 3alpochl W TMPUMEHSATh pa3IMYHbIE METOJbl MpPU TMOUCKE U OTOOpe
nHpopMany, HeOOXOMMOM [T BBITIOJHEHHUS YI€OHBIX 3324 ONPEIeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HCIOJIB30BAaHUSA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeacTaBleHUs HMHPOpPMAIUU (CXEeMbI,
rpaduku, TuarpamMmbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBA IpU paboTe ¢ XUMHUYECKOM
uHpopManue: MIPUMEHATh MEeXIpeaAMETHbIE ((pru3nyeckre 1 MaTeMaTH4eCKUe) 3HAKU U CUMBOJIBL,
¢bopmybl, a00peBHATYphl, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKAaeMOH TeMbl B XOJ€ JHajora W/WIN JUCKYCCHUH,
BbICKa3blBaTh UJAEH, (HOPMYIHPOBATh CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3CHTallMel pe3ylbTaTOB I103HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMH P BBINOJIHEHUHA XUMHYECKOIO SKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BELIECTB, peajH3alld y4eOHOTO
npoekTa M (OpPMYJIHPOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COTJIaCOBAHUS MO3UIIMKA B XO€ OOCYKIEHUS U 0OMEHA MHEHHUSIMH.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY eI CTBUAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYILIECTBIIATH CBOIO IIO3HABATENIbHYIO JAEATEIbHOCTb,
ompezensis €€ LETU W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh
npeaaraeMblii alrOpuT™M AEMCTBHIM NpU BBIMOJIHEHWH YYEOHBIX M HCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIM cOCO0 MX peleHHs ¢ Y4€TOM MOJIYYEeHUs HOBBIX 3HAHHUU O
BELIECTBAX U XUMHUECKUX PEAKLIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH J€ITEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
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10 KJIACC

IIpenMeTHBIe pe3yIbTaThl OCBOCHUA Kypca «OpraHudeckas XUuMUs» OTPaKaroT:

Cc(OPMHUPOBAHHOCT IPEICTABICHUA O XMMHYECKOH COCTaBIISIOIIEH €CTeCTBEHHO-HaY4HOM
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBICHUWA TPHUPOABI, B (HOPMUPOBAHMH MBIIUICHHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIHMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW s pelIeHHs
INPAaKTUYECKUX 337ady M SKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CpeJie;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpasl BKIKOYAET: OCHOBOIOJIATAIOUINE OHSTHS
(XMMHUYECKUI DJIEMEHT, aToM, »JJEeKTpPOHHas O000JI0YKa aToMa, MOJEKyJa, BaJeHTHOCTH,
JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIll€HHast), MOJIb, MOJIIpHAs Macca, MOJIIPHBIN 00BEM, YriIepoaHbINA CKelleT, (yHKIMOHAIbHAs
rpymnmna, paaukai, U30Mepusi, H30Mepbl, TOMOJIOTMYECKUN Psijl, TOMOJIOTH, YTJI€BOJOPO/Ibl, KUCIOPO/
U a30TCOEpXKallie COETUHEHHS,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEJIMHEHUs); TEOPUU U 3aKOHBI (TEOpUs CTPOEHHsl OopraHumdeckux BemiectB A. M. Bytieposa,
3aKOH COXpPaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK  XHMMHU;
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE I[OHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJIEHUH, (AKTOJIOTUYECKUE CBEIACHHMSI O CBOWCTBax, COCTaBe, IIOJYyYEHUU U
0€30I1aCHOM HCHOJIb30BAHUU BaKHEHIIMX OpPraHMYECKHUX BEUIECTB B OBITY M IPAKTUYECKOH
JESTEIIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISITh XapaKTEPHbIC TPU3HAKU MOHITUHN, yCTAaHABIMBATH UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATUS INPU ONHCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHUM;

c(OPMHPOBAHHOCT, YMEHHMH MCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJHUKY JJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (HOpMYIT OpraHMYECKUX BEIIECTB U
YpaBHEHUH XMMMUYECKUX PEaKIUi, U3rOTABIMBATH MOJIEIM MOJIEKYJI OpPraHMYECKHX BEIIECTB JJIs
WUTIOCTPAIMK UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAUIEKHOCTb HM3YYEHHBIX OpPTraHUYECKUX
BEIIECTB 10 HMX COCTaBY M CTPOEHUIO K OINpeNeN€HHOMY Kiaccy/Tpynmne COeIUHEHUMH
(YrieBoaopo/ibl, KUCIOPO U a30TCOAEPKALME COSAMHEHMSI, BHICOKOMOJIEKYIISIPHbIE COEAMHEHNS),
naBaThb WM Ha3BaHusl Mo cucrematnueckod HomeHkiatype (IUPAC), a Ttakxke npuBOAMTH
TPUBHMAJIbHBIC HAa3BaHUS OTJENBHBIX OPraHMYECKHX BEIIECTB (ITHJIEH, MPOMMIEH, aleTHJICH,
STUJICHIJIMKOJb, TTUIEpUH, (peHo, popMabaAerul, aleTalbIerui, MypaBbiuHas KHCIO0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBas KUCJIOTa, CTEapUHOBas KUCJIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, LeJUI0I03a,
TJIMLKH);

c(OPMHPOBAHHOCTh yMEHHUS OIPENENATh BUABI XHMHYECKOM CBSI3M B OpraHHMYECKUX
coeIMHEHUsX (OMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IOJIOKEHUS TEOPHUM CTPOEHHUS OpraHUYEeCKHX
BeuiectB A. M. BytnepoBa nansi 0ObsICHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTH YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, PU3NUECKHUE U XUMUUYECKHUE
CBOMCTBA THMHYHBIX NPEACTABUTEIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEUIeCTB (METaH, 3TaH,
STWJICH, TPOIMWIEH, ameTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], AITaHOI,
STUJICHIJIMKONb, TJIMIEPUH, (EeHOJ, aleTanblIerus, MypaBbuHas M YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, LEeJUII0J103a, aMUHOYKCYCHasl KUCIIOTa), WJUIIOCTPUPOBATh I€HETUUYECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHYECKHX PEAKLUM C HCIOJIb30BAHUEM CTPYKTYPHBIX

bopmyir;
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c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUYHUKH YIIIEBOJOPOIHOTO ChIPhs (HE(DTH,
MPUPOAHBIN Ta3, yrojib), COCOObl UX TepepaboTKM W MPAKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS MO0 XUMUYECKUM YpPaBHEHHUSIM (MacChl,
00bEMa, KOIMYECTBAa MCXOJHOTO BEIIECTBA MIIM MPOJYKTA PEaKIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB HJIA MPOJAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUHN BIaJE€Th CUCTEMOW 3HaHH OO0 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3YyUCHHUH BEIIECTB U XUMUYECKUX sSIBJIICHUH (HaOI0eHue,
U3MEpEeHHue, HKCIIEPUMEHT, MOJECIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
MPUHATUS PEUIEHUA B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSX, CBSA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;;

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MMpaBWiIa MOJb30BAaHUS XUMHYECKOH MOCYIOH U
1ab0paTOpHBIM 000PYIOBAaHHEM, a TaKXe MpaBWiia OOpalIeHUs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATH W  BBITIONHATh XHMHUYECKUW OIKCIECPHUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MpPU HArpeBaHHUM, IMOJIyU€HUE JTUJICHA U U3YyYEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKI[MU OPTaHUYECKUX BEILECTB, JIEHATypaIusi OEIKOB MPH HAarpeBaHUU,
[[BETHBIC PEAKIIMH OCJIKOB) B COOTBETCTBUU C MPABWJIAMU TCXHUKH OE30MMACHOCTH TIPHU OOpaImieHuu
C BeIIeCTBAaMH U JIAOOPATOPHBIM OOOPYIOBAHUEM, MPEJICTABIATh PE3yJIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OopME 3alKicH ypaBHEHUN COOTBETCTBYIONIMX peakuuii u (QopMyIHpoOBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMUYCCKYH) WH(POPMAITHUIO,
MOJIy9aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MaccOBOM mH(opMaru, UHTEpHET U APYrux);

chOpPMUPOBAHHOCTh yYMEHUW COONIOJATh MpaBHJIA SKOJIOTHYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY>Kalolllel MPUPOAHON Cpelibl, OCO3HABATh OIMACHOCTh BO3JICWCTBUS HA YKWBBIE OPTraHU3MBbI
ONpeACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMmbica nokaszarens [1/IK, noscHars Ha mpumMepax
CHOCOOBI YMEHBIICHHS U MTPEIOTBPALIEHUS UX BPEIHOTO BO3JACHCTBHS Ha OPTaHU3M YeJIOBEKa;

Ui OOy4arouuxcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE MPUMEHSThH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX M CIA0OBUIAIIMX OOYyYaroUIMXCs: YMEHHE HCIOJb30BaTh PelbepHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns mis 3anucu xumuueckux Gopmyi.

11 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O01as 1 HeopraHudeckasi XUMHEsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABIECHUI: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA, POJIM XUMUU B TO3HAHWUU SIBJICHUH MPHUPOJLI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBPHOW TPAMOTHOCTH, HEOOXOAUMON I PEIICHHS
MPAKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraloIne MOHATUS
(XMMHYECKHUH AJIEeMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYIa,
MOIJIb, MOJ'IS[pHI)II\/’I O6’BéM, BAJICHTHOCTB, OJICKTPOOTPHULIATCIBHOCTD, CTCIICHb OKHCJICHUS,
XUMHUYECKasg CBs3b (KOBAJIEHTHAs, WOHHAs, METaJUIMYECKasi, BOJOPOAHAs), KpHUCTAILIMYECKas
pem€rka,  TUIBI  XUMHUYECKMX  pEaklWil, pacTBOp,  JJCKTPOJUTHI,  HEJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKOW peaKInH,
XUMHUYECKOE paBHOBECHE); TEOPHUH U 3aKOHBI (TE€OpUS DIIEKTPOJIUTHYECKON JIMCCOLMALINU,
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nepuoanueckuid 3akoH Jl. 1. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS
U TPEBpaAICHUs] SHEPTUU MPU XUMUYECKUX PEAKLMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XHMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE MTIOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHHUH, (DaKTOJOTUYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUH |
0€30MacHOM HCIOJIb30BAHUN BAXKHEUITNX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM
JIeSITEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIC MTPU3HAKH MMOHSATHN, YCTAaHABINBATh UX
B3aUMOCBSI3b, HCII0JIb30BATh COOTBETCTBYIOIIME MOHSITHS IIPU ONMCAHUU HEOPTraHWYECKUX BEIIECTB
Y UX MPEBPAILICHUH;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHMUYECKYH) CHMBOJHKY JUISI COCTaBIICHUS
(dbopMyI T BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKIHii, cucteMaTrnueckyo HomeHknarypy (IUPAC)
Y TpUBHAJIbHBIC HA3BaHMs OT/ACIbHBIX HEOPTaHMUYECKHX BEIICCTB (yrapHbIN ras, YrJIEKHUCIIBIA Ta3,
aMMUaK, raméHasi U3BeCTh, HeTaléHas U3BECTh, TUTHEBAsI COJIa, ITUPUT U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHUH OIPENIEISITh BAICHTHOCTh U CTEIICHb OKUCIICHUS XHUMHYECKHUX
3JIEMEHTOB B COCAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XMMUYECKOW CBs3M (KOBaJICHTHAs, MOHHAS,
MeTaJUTMYecKasi, BOJOPOAHAs) B COCAUHEHHUSX, THUIl KPUCTALINYCCKON PEHIETKH KOHKPETHOTO
BellecTBa (aToMHas, MOJIEKYNSpHas, WOHHAs, METaJlIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUI;

c(hOPMUPOBAHHOCTh YMCHHI yCTaHABIMBATH MMPUHAIIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB 10
X COCTaBy K OIpenelEHHOMY KiIacCy/TpyIie COeAUHEHUW (TPOCThbie BEIIeCTBA — METAJUIbl U
HEMETaJUTbl, OKCHIbI, OCHOBAHUS, KHUCIOThI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT IIeproandeckoro 3akona [1. . MenneneeBa
Y JICMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, 00BSICHUTEIBHYIO ¥ IIPOTHOCTHYECKYIO () YHKITUY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
snemeHToB 1—4 nepuonoB [lepuoanueckoil cuctembl XuMuueckux 31neMeHToB J[. Y. Menneneena,
WCTIONB3YS TIOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHE YPOBHUY», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COCIWHEHUH MO MEPUOJAM U
rpynnam Ilepuoauyeckoit cucreMmsl XuMuieckux 3iaeMeHToB J[. . Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWE T€HETHYECKOU
CBSI3M MEXK]ly HEOPraHMYECKHMH BEMIECTBAMU C IIOMOLIBIO YPAaBHEHHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUH;

c(hOpPMUPOBAHHOCTh YMEHHUS KIACCHU(PUIMPOBATh XUMUYECKHUE PEAKIHH M0 Pa3IuYHbIM
MPU3HAKaM (YUCITY ¥ COCTaBY PEarupyrolnx BEHIECTB, TEIIOBOMY 3D (PEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKMCIICHUS AIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YIaCTUIO KaTalnu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTaBISITh YPABHEHUS PEAKIMi pa3NUYHBIX THUIIOB, TIOJHBIC U
COKpalI€HHbIE YpaBHEHHUS peakluid HMOHHOTO OOMEHa, y4YUTHIBAas YCIIOBHUS, MPU KOTOPBIX OTH
peaKkuuu UAyT J0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIIUU, TTOJATBEPIKIAIONINE KaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(hOpPMUPOBAHHOCTh YMEHHH PACKPBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEACTBOM COCTABIICHUS dJIEKTPOHHOTO OajlaHCca ATUX PeaKITHil;

c(hOpPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pPEaKIMHU OT
pa3nuyYHbIX (HAKTOPOB; XapakTep CMEIICHHs XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [arense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTePHU30BaTh XUMHUUYECKHE IMPOIIECCHI, JISKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUST CEepPHOM KHCIOTHI, aMMHakKa, a Takke C(HOpPMUPOBAHHOCTh
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NpeJCTaBIeHUH 00 OOMMX HAay4YHBIX NPUHIMUIAX U SKOJOTMYECKHX MpolieMax XHMUYECKOTO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh yYMEHUU TPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0J1s BEUIECTBa B pacTBOpe», 00BEMHBIX OTHOUICHH ra30B MPU XUMUYECKUX PEaKIIUSIX,
Macchl BELIECTBA WM 00BbEMaA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, TEIJIOBOTO A(PQeKTa peakiuyd Ha OCHOBE 3aKOHOB
COXPaHEHHUS MAcCChl BEUIECTB, MPEBPAILLECHUS M COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBWJa IOJb30BAHHUS XMMHYECKOW MOCyaod u
1ab0paToOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiia OOpalIEHUs C BEIIeCTBAMU B COOTBETCTBUU C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUTO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpPMUPOBAHHOCTh YMEHUH ITUTAHUPOBATH W BBHIMOTHATH XUMHYECKUH OKCIHEPUMEHT
(paznoskeHue MepoKcuaa BOAOPOJA B MPUCYTCTBUHU KaTalu3aTopa, ONpeAesieHue cpebl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIny, peakllui HOHHOTO OOMEHA, KaueCTBEHHBIC PEAKIIUU Ha CyIbh(aT-, KapOooHaT-
H XJIOpHUA-aHWOHBI, Ha KAaTHUOH aMMOHHUS, PCHICHUC OKCICPUMCHTAJILHBIX 3aJad II0 TEMaM
«Metamnel» U «HemeTannsl») B COOTBETCTBUU C MpaBWIaMH TEXHUKH O€30MacHOCTU MPHU
oOpallleHuu ¢ BeIIeCTBaMU U JIaDOpaTOpPHBIM O0OpYyIOBaHUEM, TNPEICTABIATH PE3yIbTAaThI
XUMHAYECKOTO DJKCIEpUMEHTa B (OpMe 3amucy ypaBHEHHHA COOTBETCTBYIOIIMX pEAKIUi H
(hOopMyIIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET u Ipyrux);

c(OPMUPOBAHHOCTh yYMEHHW COOJIFOJIaTh TPaBWJIa SKOJOTHYECKH IIeJIECO00Pa3HOro
IIOBCACHUSA B 6I)ITy u TPYZ[OBOI\/JI ACATCIIBHOCTH B LECIAX COXpPAaHCHHSA CBOCTO 30pPOBbA U
OKpY’Karolled MPUPOJHON Cpeibl, OCO3HABATh OINACHOCTb BO3ACHCTBHS Ha JKUBBIE OPraHU3MbI
onpeAeNnEéHHbIX BEIIeCTB, MOHUMas cMbicn mokazatens [1/IK, moscHAT, Ha mpuMepax CHocoObl
YMCHBIICHHUA U MPEAOTBPALICHHA UX BPECIHOTO BOSI[CI\/’ICTBI/U{ Ha OpraHu3M 4YC€JIOBCKaA,

JIIA 06y‘~IaI-OIIII/IXC$[ C OrpaHM4YC€HHBIMH BO3MOXHOCTSAMU 3J0POBbSA: YMCHHC IIPUMCHATH
3HaHHSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUM;

JUISL CJETIBIX U CNAOOBUIAIIMX OOyYaIOUIMXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cucteMy obo3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4aconB
Konr  IIpakr  DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM poin HYCCKU (uudposbie)
n/n NPOrpaMMbI Bcero HBIC e o0pa3oBareinb
pabdor  paGort HbIe pecypchl
bl bl
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[IpenmeTt opraHUuYeCKON XUMUU.
1.1 Teopus cTpoeHUS OpraHUYECKUX 3
coennHeHnit A. M. byrieposa
Hroro no pasneny 3
Pa3znesa 2. YriieBoaopoasbl
2.1 [IpenenbHble yriueBOAOPOIbI — 2
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aJIKaHbI

HenpenenpHbIe yrieBoaopoIs:

2.2 6
QJIKEHBI, aJIKaIMCHbI, AJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
24 IIpupoHbIE UICTOYHUKHU 3
YIIIEBOAOPOAOB M UX mepepadoTka
Hroro no pazneny 13

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeuHeHust

3.1 Cruptel. ®enoun 3

39 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7
Crnoxuble 3¢upbl

33 VYrieBoabl 3

UTtoro no pasgeny

13

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus

4.1 ‘ AMuHBI. AMMHOKHCITOTHI. benku 3
Uroro no pazneny 3
Paszgea S. BoicokoMmoJieKy/JIsIpHbIE COeIUHEHUSA
5.1 ‘ [Tnactmaccer. Kayayku. Bomokna
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 ) 5
I[MPOT'PAMME
11 KIIACC
Kosun4yecTBo yacos
Konr  IIpakr  DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM poJIb udeckn (uudposbie)
n/n NPOrpaMMsbl Bcero HbIe e o0pa3oBaresnb
pa6or  padort HbIe pecypchl
bl bl
Pazpnen 1. Teopernueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuonnueckuit
11 3akoH u [lepnoandeckas cucrema 3
XAMUYECKUX dieMeHToB /1. .
MenneneeBa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
BEIIIECTB
1.3 XUMHYECKUE PEAKLUU 6
Hroro no pazneny 13

Pa3nea 2. Heopranuyeckasi Xumust

[okyMeHT co3aaH B anekTpoHHow copme. Ne 2.12 ot 28.08.2023. VicnonHutens: BanuynnuHa @.3.
Ctpanuua 19 u3 20. CtpaHuua cosgaHa: 20.11.2023 15:59

g SIEKTPOHHBIN
¥ TATAPCTAH



[TPOTPAMME

2.1 Mertamibl
2.2 Hemertamnl
23 CBs13b HCOPTAaHUYECKUX U )
’ OpraHUYECKUX BEIIECTB
Hroro no pazaeny 17
Pa3gea 3. Xumus 4 ;Ku3Hb
’ XUMUA U }KU3Hb 4
WNToro no pasgeny
OBHIEE KOJIMYECTBO YACOB I10 34
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