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denepanpHas pabodas mporpaMma 1Mo ydeOHOMY MpeameTy «Xumush» (06a30BbIid
ypoBeHb) (mpeamerHass oOnactb «EcTeCcTBEHHO-HAay4yHBIE TIPEAMETHI»)  (majee
COOTBETCTBEHHO — IIPOrpaMma Mo XMMUU, XUMHUSI) BKIIIOYAET MOSICHUTENBHYIO 3aMHCKY,
colep kaHre OO0ydYeHUs, TUTAHUPYEMBbIE PE3yIbTaThl OCBOCHHS MPOTPAMMBI TI0 XMMUH,
IUIaHUPYEMBbIE pe3yJIbTaThl, TEMATHUECKOE IIJIAHUPOBAHHUE.

[TosicHuTenpHas 3amucka OTpakaeT oOIMe TMeNW W 3a7a4d W3Y4YEHUS XUMHH,
XapaKTEPUCTUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €€ W3Y4YCHHUIO O0yYaroIIMMHCH,
MECTO B CTPYKType yd4eOHOTO IUlaHa, a TaKXe IMOAXOAbl K OTOOpY COJEp KaHMs,
K OINpEACIICHUIO TUIAHUPYEMBIX pEe3yJbTaTOB W K CTPYKType TEMaTHYCCKOTO
TUTAaHUPOBAHUS.

Copepxanne O0OydeHUsT pacCKpbIBaeT COJACp)KATEIbHBIC JIMHUHM, KOTOPHIC
npeajiaratoTcs Juisi 005S3aTeIbHOTO U3YYEHHUsS] B KaXKJOM KJIacce Ha YPOBHE CpPEIHEro
o0riero o6pazoBaHus.

[TnanupyeMble pe3yslbTaThl OCBOCHHS TPOTPAMMBI IO XHUMHH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpPUOJ OOYyYEHHS Ha YpPOBHE
cpelHero oduiero oOpa3oBaHMs, a TAKXKE MPEIMETHbIE JOCTUKEHUS O0YyYarolerocs
3a KaXXJIbIi TOJ1 O0y4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE CpeAHEro oOuero odpasoBaHusl pazpadboTaHa
Ha ocHoBe denepanbHoro 3akoHa otT 29.12.2012 Ne 273-®3 «0O06 obpazoBaHuu
B Poccuiickoit ®enepanumn», TpeOOBaHMI K pe3ynbTaTaM OCBOCHHS (eaepanbHOR
oOpaszoBaTebHON mporpamMmbel  cpeaHero oo6miero ooOpaszoBanus (DPOII  COO),
MpeACTaBICHHBIX B dDenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEebHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenogaBaHus y4eOHOro mpeaMeTa «XHUMH»
B oOpasoBarenbHbIX opranuzanusx Poccuiickorn denepanuu, peaqnu3yrOX OCHOBHbBIE
oOpa3zoBaTelbHbIE MPOrPAMMBI, U OCHOBHBIX TMOJOXKEHUN «CTpaTeruu pa3BUTHUA
Bocriutanusi B Poccuiickoit ®@enepanun Ha nepuon g0 2025 roma» (Pacmopsbkenue
IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJX0JI0OB K pa3pabOTKe MPOrpaMMbl 10 XUMUH, K ONpPEeICHUI0 o0IIen
CTpaTteruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHs OOYYAIOIIMXCA CPEJACTBAMU y4eOHOTO
npeamera «Xumus» aiaa 10-11  ximaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIU
koHnentyaibHele mosiokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH IIEJeH,
COJIepKaHMsI, pPe3yJbTaTOB OOy4YeHUss W TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ AaHHBIMH TOJIOKEHUSMU TporpamMma 1o XuMmuu (0a30BBIif
YPOBEHB) Ha YPOBHE CPEJHETO 0011Iero 00pa3oBaHus:

yCTaHABIMBAET o00s3aTelbHOE (MHBAPHAHTHOE) TPEIMETHOE  COJEpKaHUE,
OTpeNIeIIAeT KOJIMUYECTBEHHbIE U KAaUeCTBEHHbBIE €TI0 XapaKTEPUCTUKHU Ha KaXKJIOM dTarie
M3YUYEHHUS MPEIMETa, IPEeAyCMaTPUBAET MPUHIUIIBI CTPYKTYPUPOBAHUS COJEPIKAHUS U
pacrpejiesieHus ero Mo KjiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;
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TaéT MPUMEPHOE pacipelesieHue y4eOHBIX YacoB MO TEMAaTUYECKUM pasjiesiaMm,
PEKOMEHAYET MPUMEPHYIO IMOCIEAOBATEIBHOCT, HM3Y4YEHHUS OTACNIBHBIX TEM Kypca
C y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJIOTUKH yueOHOTO Tpoliecca,
BO3PACTHBIX 0coOeHHOCTeN oOyuarommxcst 10—11 kinaccos;

TaéT METOAMYECKYI0 HHTEpIpETalMIo Iiefied M3ydeHus NpeIMeTa Ha YypOBHE
COBPEMCHHBIX  INPHOPUTETOB B  CHCTEME CpeaHero  obmiero  oOpa3oBaHUS,
COJIEp)KaTENIbHOW XapaKTePUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHON MporpaMMbl  CpelIHero oo0mero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpEIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHUJIOB  Yy4EOHO-IIO3HABATEIIHLHOM
JEeSTENbHOCTH OOYy4YarIIerocsi MO OCBOGHUIO cojepxaHus mnpenmera. [lo Bcem
Ha3BaHHBIM TO3UIIMSM B TMIpOrpaMMe IO XUMHUU COOJIOJIEHA IPEEMCTBEHHOCTh
c (enepanbHOil paboueld mporpaMMoOl OCHOBHOTO OOIIero oOpa3oBaHUS 1O XUMHUU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3aIuii, 0a30BbIA YPOBEHB).

Xumuueckoe oOpa3zoBaHUE, MOJy4YaeMOE€ BBIMYCKHHUKaMH 0011e00pa30BaTeNbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIIyKHUT
3aBEpIIAIONIUM JSTallOM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJTFOUEBBIX I[EHHOCTEH, MPHUCYIIUX IICJIOCTHOM CHUCTEME XUMHUYECKOTO 00pa3oBaHUS.
DOTH IIEHHOCTH KaCarOTCs MO3HAHUS 3aKOHOB MPUPOAbI, (POPMHUPOBAHUS MUPOBO33PECHHUS
u oOmed KyJIbTyphl 4YelloBeKa, a TaKXKe  OSKOJOTHYECKH  O0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J0pPOBBIO M MPUPOJHON cpene. Peanusyercss Xumuyeckoe
oOpa3zoBaHue OOydYalolUXCSd HA YPOBHE CpPEIHEro OO0IIero o0pa3oBaHUsl CpelCTBaAMU
y4eOHOro mnpeamera «XUMHUs», COJEp)KaHHEe M MOCTPOEHUE KOTOPOTO OMpeIesieHbl B
porpamMme Mo XUMHUHU C y4€TOM CHenuPUKH HAYKW XUMHH, €€ 3HAYCHUs] B MO3HAHUU
MPUPOJIBI U B MAaTEPUAIbHOM >KU3HU OOINECTBA, a TaKXKe C Y4€TOM OOIMX Lenen
Y MIPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPETHETO OOIIETo
oOpaszoBanus B Poccuiickoii ®eneparuu. Tak, Hampumep, npu QOpMUPOBAHUU
COZlep KaHUsl TIpeAMeTa «XUMHSD YUTCHBI CICAYIOIIHUE TOJOXKEHUS O crenuduke u
3HAYCHUU HAYKU XUMUHU.

XuMHUsL Kak DJIEMEHT CHCTeMbl €CTECTBEHHBIX HAyK WIpaeT ocoOyw poJib
B COBPEMEHHOM LIMBUJIM3ALIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHalibHOM KylbTypbl. OHa
BHOCUT CBOM BKJaJ B (opMUpOBaHHE pAIMOHAILHOTO HAYYHOTO MBINUICHUS, B
CO3/laHME LIEJOCTHOTO TIPEJICTAaBIEHUs OO0 OKpyXaloleM MHpEe KaK O €IUHCTBE
OpUPOABl U 4YEJNOBEKa, KOTOopoe GOpMHUpYETCss B XUMHUU Ha OCHOBE IOHHUMAaHMUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOUIETO0 MHPA, OCO3HAHMS B3aUMOCBA3U MEX]Y
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU O0JIACTSAMU TPUMEHEHMUSI.

TecHo B3auMOAEHCTBYS C JIPyTMMHU €CTECTBEHHBIMM HAyKaMH, XHMHS CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIIEHTHOTO
TpyAa W OSKU3HM Kaxjaoro wieHa oOmniectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujiaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTUM HaIpaBjeHa Ha PEIICHHUE TJI00aIbHbIX
mpoOjieM yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOH, DSHEPreTHUYECKOM,
MUIIEBOH, SKOJIOTUUECKON O€30MaCHOCTH M OXPAHBI 3/I0POBbSI.
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B coorBerctBUM ¢ OOmUMH MEIIMH ¥ TPUHIMIAMU CPEAHETO O0OIIero
oOpa3oBanus cojepkanue mnpeamera «Xumwus» (10—11 wmaccel, 0a30BBI ypOBEHb
M3YUYCHUs]) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OONICKYJIbTYPHYIO TOJTOTOBKY
oOy4Jaronuxcs, HEOOXOAUMYIO0 UM JUIsl BRIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENTHOTO BKIIFOUCHHSI B )KU3Hb COIIMyMa, TPOJOJDKEHHUS 00pa30BaHUS B Pa3TUIHBIX
00J1acTAX, HE CBSI3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisitomiuMu ~ ipeAMeTa  «XUMHSD»  SBISIIOTCS ~ 0a30BbIE  KypChl  —
«Opranuveckas xumusi» #u «OOmas W HeopraHuyeckas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOW HAayKH: CHUCTEMa
3HAHUU MO HEOPraHMyYecKOl XWMHH (C BKJIIOUEHHEM 3HAHMM W3 OO0IIe XuMuUHM) U
opraHnyecko xumMud. @DOPMHUpPOBAHME JAHHOW CHUCTEMBI 3HAHUW NPU H3YYECHHH
npeaMeTra 00ecreyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO MHOTI000pas3usi BEIIECTB
HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEeOpraHuueckass Xumus» chopMUpoBaHA B TMpOorpaMMe IO XUMHUHU Ha OCHOBE
CHUCTEMHOTO TIOJIX0/Ia K M3YYCHHIO Y4eOHOTro Marepuaia U 00yCIOBI€HA NCTOPUUECKH
00OCHOBaHHBIM PA3BUTHEM 3HAHWI Ha ONMPEICIEHHBIX TCOPETHUECKMX YPOBHAX. TaK,
B KypCc€ OpPraHMYE€CKON XHMMHH BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUUYECKOM
TEOPUU CTPOCHUSI OPTAaHUYECKUX COEOUHEHHI, a TAKKE€ Ha YPOBHE CTEPEOXUMUYECKHUX
U DJIEKTPOHHBIX MPEJICTABICHUN O CTpoeHHM BemlecTB. CBeleHUsT 00 M3ydaeMbIX B
Kypce BEIIECTBAX JIAI0TCS B PA3BUTUU — OT YTJIEBOJIOPOJIOB /10 CIOKHBIX OMOJIOTHUYECKU
aKTHBHBIX COEIMHEHHI. B Kypce OpraHmyeckol XUMHHM I[OJYyYArOT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs TMEpBOHAYAIbHBIC
MPEACTABICHUSI O XUMHUYECKON CBS3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON peaKilnu.

[lonr HOBBIM yrjaoM 3peHHss B TpeaMere «XuMus» 0a30BOTO  ypOBHS
paccMaTpUBaeTCsd M3YYEHHbIH HAa ypOBHE OCHOBHOIO oOmiero oOpa3oBaHUA
TEOpETUYECKUI MaTtepuall U (aKTOJIOTHYECKUE CBEJICHUS O BEIIECTBAX U XMMHYECKOMN
peakiuu. Tak, B 4actHocTH, B Kypce «OOmas ©u HeOpraHU4ecKas XUMHS
OOyYarOIIMMCST  TIPEIOCTABIISICTCS BO3MOKHOCTb OCO3HATh 3HAYCHUE
IIEPUOANIECKOTO 3aKOHA C OONIETEOPETHUUYECKUX U METOJOJIOTHYECKUX MO3UIUH,
rIIy0Ke MOHSATh UCTOPUYECKOE M3MEHEHHE (PYHKIMI ATOro 3akoHa — OT oOoOmiaroniei
710 OOBSCHSIIOIIEH U MPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHMM O BAXKHEWIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX M TPUMEHEHUHU, a TAKXKE O XUMHUUECKUX PEAKIHUSX, UX CYHUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JonosHseTcs B Kypcax 10 m 11 kiaccoB anmemeHTamu
COJIepKaHMsl, UMEIOIINMU KyJIbTypPOJOTHUECKUN U MPUKIIAJHONW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TOHUMAHMIO B3aMMOCBSI3U XUMUU C IPYTUMHU HayKaMU, PaCKpPhIBAIOT €€
pOJIb B TIO3HABATEIILHOM M MPAKTUYECKOW MESITEIHbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPHH M MPAKTHUECKUX
MPWIOKEHUN XWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



®denepanpHas padbouas mporpamma | Xumus. 10—11 kmacceel (0a30BbIi

U JINYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH, KPUTUIECKA OCMBICITUBATD
uH(OOPMAITUIO ¥ IPUMEHATDH €€ JIJIS TIOTIOJTHCHUSI 3HAHUH, PEIICHHS] MHTEUICKTY lTbHBIX
U DKCINEPUMEHTAIbHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enom copepkanue yd4eOHOTO
npeaMera «XuMus» JaHHOTO YpPOBHS M3YYEHHsS OPUEHTHUPOBAHO Ha (opMupoOBaHHE
y 00YyYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI ISl MOHUMaHUs (HUIocoPCKUX HuieH,
TaKMX KaK: MaTepUajJbHOE E€IWHCTBO HEOPraHMYECKOr0 W OPraHUYEeCKOro MHpa,
0OyCJIOBJIEGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTb
MPUPOJIHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PELICHUS POTUBOPEUUN MEXKIY HOBBIMU
(dakTaMu U TEOPETUUYECKUMHU MPEANOChUIKAMHU, OCO3HAHHUE POJM XMUMHUHU B PEIICHUU
AKOJIOTMUECKUX TPoOJeM, a Takke MpoOieM cOepekeHUs YHEPreTUYECKUX PEeCypCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTEPHUAIIOB.

B muane pemieHust 3aiad BOCIUTAHUS, PA3BUTUS U COLMAIU3ALNNA O0yYarOIIUXCS
NPUHATBIE TPOrpaMMON IO XUMHUU TOAXOJbl K ONPEACIICHUIO COACpKaHUS U
MOCTPOEHUSI TIPEIMETa MPEAYyCMATPUBAIOT (POPMHUPOBAHNE YHHBEPCAIBHBIX YUEOHBIX
JCUCTBUN, uUMEmUX 0a30BO€ 3HAYCHHWE JUIsl PA3IMYHBIX BUJIIOB JCSITEIBHOCTH:
pelieHus: npobisieM, MOUCKa, aHaiau3a U o0pabOTKM MH(POPMALMHM, HEOOXOAUMBIX MJIs
NpUOOpPETeHUs]  OMbITa MPAKTUYECKOW U HCCIAEAOBATENbCKOM  JIeATEeNbHOCTH,
3aHMMAIOUIE Ba)XKHOE MECTO B IO3HAHUU XUMUHU.

B mpaktuke mnpenojaBaHusi XUMHM Kak Ha YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUd TaK W HA ypOBHE CpeAHEero oOIero oOpa3oBaHUs, NPHU OIpPEAeSICHUU
COJIEpKATEIIbHOW  XapaKTEPUCTUKU IEJNel HK3y4YeHHs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO MNpPU3HAETCS (QOPMUPOBAHUE OCHOB
XUMUYECKOM HayKd KakK o00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MNPAKTUYECKON
NEATETbHOCTA YEJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyibTypbl. C
METOJIMYECKOW TOYKM 3PEHUsSI TaKOW NOAXOJI K ONPEACICHUIO LEJIe W3y4YeHUs
MpeMeTa SBIISIETCS BIOJIHE ONPaB/IaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS INIaBHBIMU LEIAMHU U3YUYEHUS MpeaMeTa « XUMUSDH)
Ha 6a30BoM ypoBHe (10-11 ki1.) siBIsITOTCS:

dbopMupoBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUW KaK Ba)KHEWIIIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyUYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIC MOHSTHUS,
byHIaMEHTAIbHBIE 3aKOHBI W TECOPUM XUMHUHU, OCBOCHHEC S3bIKA HAYKH, YCBOCHHE WU
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpoBaHWE W pPa3BUTHE MPEJCTABICHUNH O HAYYHBIX METOJAX I[MO3HAHUS
BEIIECTB W XUMHUYECKUX PEaKlHii, HEOOXOAUMBIX I NPUOOPETEHUS YMEHUMU
OPUEHTUPOBATHCSI B MHPE BELIECTB W XUMHUYECKUX SIBJICHUN, HMMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKOU U ITOBCEAHEBHOM KU3HU,

pa3BUTHE YMEHHMA MU CIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U
OOBSICHEHUEM XUMHUYECKOIO HKCIIEPUMEHTa, COOJIOJIEHUEM TpaBui 0e30MacHOro
oOpalleHusl ¢ BEIIeCTBaMHU.

Hapsimy ¢ »Tum coaepkaTenbHas XapaKTEPUCTUKA LeNed W 3aJad U3YUYEHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



®denepanpHas padbouas mporpamma | Xumus. 10—11 kmacceel (0a30BbIi

C HOBBIMH TIPHOPUTETAMH B CHCTEME cCpeaHero obmiero odpazoBanus. CerogHs
B MPEINOJaBaHUM XUMHUHU B OOJIbIICH CTENEHH OTHAETCS MPEANOYTEHHUE MPAKTHUYECKOM
KOMIIOHEHTE COJIepKaHusi 00y4YeHUs], OPUEHTUPOBAHHOM Ha TMOJTOTOBKY BBITYCKHHKA
O0ILI€00pa30BaTEIbHON  OpraHU3aluy, BIAACIOIIEr0 HE HAOOpOM 3HaHUH, a
(GYHKIIMOHATIBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMU aKTUBHOTO
MOJIYYEHHs] 3HAHUM M MPUMEHEHHUS UX B PEANbHOW KU3HU JJI PEIICHHS PAKTUYECKHUX
3ajau.

B oTOM CBA3M IpU H3y4YEHUH NpeaMeTa «XUMHUsS» JOMUHUPYIOLIEE 3HAYCHHE
MpPUOOPETAIOT TAKKUE LIETU U 33]]a4M, KaK:

ajanrtanusi OOy4YaloIIMXCSl K YCIOBHMSIM JAMHAMHUYHO Ppa3BUBAIOLIETOCS MUPA,
(opMHpOBaHNWE MHTEJUIEKTYaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSITEJIBHOMY MPUHATHUIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYalLUsX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y 00YUaIOIUXCS KITIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
MMEIOIIUX YHHUBEPCAJIBbHOE 3HAUEHHUE ISl Pa3IMYHBIX BHUJIOB JACSTEIBHOCTU: PEIICHUS
npoOieM, TMOUCKa, aHaimu3a ¢ 00paboTkM  uH(pOpMalMM, HEOOXOIUMBIX
JJIs1 IPUOOPETEHUS OIbITa JESTENIbHOCTH, KOTOpask 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHUU
XUMHUH, a TaKXe JJI1 OUEHKH C MO3ULMH HKOJOTMYECKON O€30MacHOCTH XapakTepa
BJIMSIHUSA BEUIECTB M XMMHYECKUX MPOLIECCOB HA OPraHU3M 4YeJIOBeKa W MPUPOJIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM O00YyYaroIUXCsA: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU IMOTPEOHOCTSAMH, HCIOJIb30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU Ul MOMCKAa M aHajuu3a y4yeOHOH W
HAy4YHO- HOIMYJISIPHON HH(POPMALMU XUMUYECKOTO COJIepKaHUS;

(GbopMHpOBaHHE M PA3BUTHE Yy OOYYAIOIIMXCA ACCOLMATHUBHOTO W JIOTMYECKOIO
MBIILJIEHUS, HAOII0aTEIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTHU, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, IMpH IUIAHUPOBAHUM U MPOBEACHUH XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE y o0yyaroumxcs yoex1IEHHOCTU B TYMaHUCTUYECKON HAIPaBICHHOCTH
XUMHUH, €€ BaXHOW pOJIM B pEUICHUU TJOOATBHBIX MPOOJIEM palUuOHAIBHOIO
MPUPOJOIOIb30BaHUS, TIIOMOJHEHUSI DHEPreTUUYECKUX PpEeCcypcoB M  COXpPaHEHHUS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpe)HOro  OTHOLICHHS
K TMpUPOJE M CBOEMY 3/I0pOBbIO, a TaKKe INPUOOPETEHHS ONBITa HCIOJIb30BAHUSA
MOJIYYEHHBIX 3HAHMM JJI MPUHATUSA TPAMOTHBIX PEIICHUH B CUTYalMsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.

[Menm w 3agaun  W3ydyeHUs OpeaMera «XUMUS» MOIYYWIH MOAPOOHYIO
METOJMYECKYI0 HWHTEeprnperauuo B paznene «llimaHnupyembie pe3yiabTaThl OCBOCHHS
IpOrpaMMbl IO XUMUNY, Ojaroaaps yeMy oOecredyeHO 4ETKOE MPEACTABIECHUE O TOM,
KAKUE€ 3HAHUS M YMEHUS MMEIT MPAMOE OTHOIICHHE K pealu3allid KOHKPETHOM
LEJIH.
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B ydeOHOM 1utane cpemnero o0imiero oOpa3oBaHUsS MpeaMeT «XuMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaIMETHOM o0nacTu « EcTeCTBeHHO-HAyUYHBIE PEIMETHI.

OO1miee 9rcIo0 4YacoB, PEKOMEHIIOBAHHBIX ISl WM3YYCHUS XUMHUH — 68 4acoB:
B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 yac B Henemo).
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COAEP)KAHUE OBYYEHUS'

10 KJIACC

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XUMHMHU

[Ipeamer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHUE, pa3BUTHUE U 3HAUYCHHE
B IIOJYYEHUU HOBBIX BEUIECTB W MaTepuaioB. Teopuss CTPOECHHS] OpPraHUYECKUX
coequHennit A.M. BbytnepoBa, e€ ocHOBHble MoyiokeHUsA. CTpyKTypHbIE (HOPMYIIbI
OpPraHUYECKUX BeEleCTB. ['omonorus, noMmepus. XUMHUYeCcKasi CBSI3b B OPraHUYECKHX
COEIMHEHMSIX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o kinaccu(UKauu OpraHWYecKux BemiecTB. HomeHkimaTypa
OpPraHUYECKUX COEAMHEHUH (CHUCTEMAaTHYecKas) U TPUBUAIbHbIC HA3BaHUS BaXKHEHIIMX
IIPEICTABUTEIIEH KJIIACCOB OPraHUYECKHUX BEILECTB.

JKCNePpUMEHTATbHbIE METOAbI H3YUEeHHUs BelleCTB M UX NMpeBpallleHuii

O3HakomieHHuE ¢ oOpa3llaMy OpPraHWYECKHX BEHIECTB M MaTepuajlaMu Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKHUX BEIIECTB, HAOIIOIEHNE M OIMCAHUC
JEMOHCTPAIIMOHHBIX OMBITOB MO TPEBPAIICHUI0O OPraHUYEeCKUX BEIIECTB TMPHU
HarpeBaHud (IJiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

YraeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psii. MeTaH U 3TaH — MpOCTENIINE
MPEJICTABUTENIN AJIKAHOB: (PU3UUECKUE U XMMUYECKHUE CBOMCTBA (PEaKUMU 3aMEIICHUS U
rOpeHusl), HaXOXACHUE B IPUPOJIE, MTOTYyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKHUH psAd. OTWIEH U IPONWIEH —
IpoCTeHIlne NPeJCTABUTENN AIKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOMCTBA (peakiuu
TMIPUPOBAaHMS, TAJOTCHUPOBAHUSA, TUAPATALMM, OKHUCICHHS U IOJMMEpPU3ALNH),
ITOJIyYE€HHUE U IPUMEHEHHE.

Ankanuensl: OyrtanueH-1,3 u wmetunOyrtaaues-1,3: cTpoeHue, BaKkHeHIINe
XUMHUYECKHME CBOMCTBa (peakuus mnonuMmepusanuu). I[loaydeHne CHHTETHYECKOTO
KaydyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psif. AUETUIEH —
OPOCTEHIINN MPEeACTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (p€akUuu TUAPUPOBAHUSA, TAJIOT€HUPOBAHUSA, THApAaTalUd, TOPEHHUS),
MIOJIyYE€HHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (U3MUECKME U XUMHYECKHE CBOWCTBA
(peakuu TrajJOreHUpOBAHMS M HUTPOBAaHUS), MOJYYEHUE M MpUMEHeHue. Tonyon:
cocmas, cmpoenue, Quzuieckue u Xumuieckue ceoucmea (peaxkyuu 2ai02eHuposanus u
HUMpOBAanus), noayienue u npumernenue. TOKCUYHOCTb apeHOB. 'eHeTHYeckasi CBSI3b
MEXKy YII€BOAOPOAAMH, IPUHAIICKAIIMMHU K Pa3JIMYHBIM KJlaccaMm.

! KprU@OM B TCEKCTC BBIACIICHBI JJICMCHTBI COACPKAHUA yqe6H0ro mMarepuajia, KOTOPBLIC H3YYarOTCA

B O3HAKOMHTCIHLHOM IDIaHE W HE BKIIOYAIOTCS B COCTaB TMPEAMETHBIX pe3ynbTatoB ocBoerms POIT COO
Ha 0a30BOM YpOBHE.
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[TpupoaHbIe NCTOYHUKH YTIIEBOIOPOAOB. [IpupoaHbIil ra3 U momyTHbIE HeTSIHBIC
razel. Hedts u e€ mpoucxoxaenue. CrmocoObl mepepaboTku HedTH: NeperoHka,
KPEKHHT (TEpMUYCCKHUM, KaTaTUTHICCKUH), mupoiu3. IIpoaykTel nepepaboTku HEdTH,
UX TMPUMEHEHHE B MPOMBIIUICHHOCTH U B OBITYy. KaMeHHBIH yroib W MPOIYKTHI €ro
nepepaboTKu.

JKCcNepUMEHTAJbHbIE METOAbI M3yYeHHUs BellleCTB M X NMpeBpalleHn

O3HakoMjieHHEe ¢ oOOpa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Hed1b» 51 «¥YToapy, MOJEJIUPOBAHUE MOJIEKYJ YIJIEBOJIOPOIOB 151
rajoreHONPOU3BOJAHBIX, MPOBEJACHUE MPAKTHYECKOH PadoThl: MOJIy4YeHUE STUICHA U
M3y4YE€HUE €r0 CBOMCTB.

PacuérHble 3a1a4un

BbrunciieHnst 1o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEILIECTBA WJIM MPOJAYKTa peakUWd IO M3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIECTB MU MPOLYKTOB PEAKIUN).

Kucsopoacoaep:kaniue oprannyeckue coeMHeH sl

[IpenenbHbIE OTHOATOMHBIC CIUPTHL. METAaHOJ U 9TAHOJI: CTPOEHUE, GU3HUECKHE U
XUMUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMH METajulaMH, TaJOreHOBOIOPOJaMU,
ropeHue), npuMeHeHue. BogopoiHbie CBS3M MEXKIY MOJIEKYyJIaMu CIHUPTOB. JleiicTBue
METaHOJIa U ATaHOJIa HAa OPTraHK3M YeJIOBEKA.

MHoroaToMHbBIE CIIUPTHI. DTUICHTINKOIL U TIUIEPUH: CTPOCHUE, (Pu3ndecKkue u
XUMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO IIETOYHBIMM METaJUIaMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JeiicTBUe Ha opraHu3M 4yesoBeka. [IpumeHenue
[JIMLEPUHA U ATUJIEHTJIUKOIIS.

®deHo: CTPOCHHUE MOJICKYJIIbI, (PU3NYECKUE U XUMHIECKHE CBOMCTBA. TOKCHUYHOCTH
dbenona. [Ipumenenue denHoma.

Anbnieruaisl U kemonwvl. GopManbACTUl, alleTAIbACTU: CTPOCHHUE, PU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEaKklMh OKHUCICHHS W BOCCTAHOBIICHUS, KAaYECTBEHHBIC
peakiuu), moJiy4YeHre U MpUMEHEHHE.

Ayemon: cmpoenue, gusuueckue u Xumuyeckue c8oucmea (peakyuu OKUCIeHus u
80CCMAHOBNEHUSL), NOTYYEHUEe U NPUMEHEHUe.

OAHOOCHOBHBIE TMpeelibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCYCHas
KHUCIIOTBI: CTpO€Hue, (PU3NYECKHe W XMMHYECKHE CBOMCTBa (CBOMCTBA, OOIIUE ISt
KJIacca KUCJOT, peaklus dTepU(pUKALNK), MOJydYeHue U npumeHenue. CteapuHoBas U
OJICMHOBAs1 KMCJIOTHI KaK MPEACTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbllla Kak COJTu
BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHE.

Crnoxxnpie 3(pUpbl KaK TMPOW3BOJHBIE KApOOHOBBIX KUCIOT. ['MApONM3 CIIOXKHBIX
a¢upos. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckas poyib )KUPOB.

VYrneBoasl: cOCTaB, KiIacCH(PUKAUS YIIEBOJOB (MOHO-, TH- M TOJMCAXAPHUJIbI).
['moko3a — mpocTeMiiuii MOHOCaxapuJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
dbu3nueckue M XUMHYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcunom wmeau(Il),
OKHCIICHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue, OpoxKeHUE

10
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HaXOXJIEHUE B MPUPOJIE, MPUMEHEeHHEe, ononorndyeckas poib. Dotocunre3. Opykros3a
KaK U30Mep TIFOKO3BI.

Caxapoza — npeocmagumenv OUCaAxapuoos, cUOPOIU3, HAXONCOeHUe 8 Npupooe u
npumeHeHue.

Kpaxman u memmono3a Kak MpUpOAHbIe moiuMepbl. CTpoeHHE Kpaxmaia H
EJUTFONI03bI. DU3NYECKUE U XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, KadeCTBEHHAS
peaKIus C UOJO0M).

IKCNEePUMEHTAIbHbIE METOIbI H3YUEHHsI BelIeCTB M X NMpeBpalleHn i

[IpoBenenue, HaOMIO/IEHWE W ONHMCAHHME JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHOUPTOB (OKUCIEHHUE STaHOJa
okcumoM wmeau(Il)), MHOroaToOMHBIX COUPTOB (B3aUMOJEHCTBUE TJIUILEPUHA C
ruapokcuom Menu(ll)), anpaerngoB (OKMCIEHHWE aMMHAYHBIM PAaCTBOPOM OKCHAA
cepeopa(l) u runmpokcumom wmeau(ll), B3zaummomercTBHE Kpaxmajga ¢ HOJIOM),
IPOBEJCHHUE MPAKTUYECKON pabOThI: CBOICTBA pacTBOPa YKCYCHON KHCIOTHI.

PacuéTHble 3aaaun

Breruncnaenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBa
HMCXOJHOTO BEIIeCTBA MM IIPOJYKTa PEaKIMU I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WA MPOIYKTOB PEAKITUN).

A30Tcoaep:Kaiiue OpraHnyecKue coenHeHus

Amunvl. Memunamun u aHuiuH: cocmas, cmpoerue, Quauieckue u XumuyecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 000U U KUCTOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHbIe OpraHudecKue coeAuHeHus. dusndyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha mpuMepe mniuHa). bruonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTumbr.

benkn Kkak TIpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHasi,
BTOpPHUYHASA U TPETUYHAS CTPYKTypa OENKOB. XUMUYECKHUE CBOMCTBA OEIKOB: THAPOIIN3,
JIeHATypaIus, KaueCTBCHHBIC PEaKIINK Ha OCIKH.

JKCINEePUMEHTATbHbIC METOAbI H3YYCHHUS BELIECTB M UX NMpeBPaLLeHUil
HabGnronenne u onvcaHue JAEMOHCTPALMOHHBIX OINBITOB: JI€HATypalus OEJIKOB
IIPY HAarpE€BaHUHU, LIBETHbIEC PEaKLUU OEIKOB.

BbicokoMouiekyJIsipHbIe COeTMHEHUS

OCHOBHBIC TIOHSATHS XHUMHUHU BBICOKOMOJIEKYJSIPHBIX COSAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IOJUMEPHU3AINH, CPEAHSAS MOJICKYJIIpHas
Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJSAPHBIX  COCIMHCHUH  —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

Ilnacmmaccol  (noausmuner, NOAUNPONUTLEH, NOJUSUHUIXIOPUO, NOJUCIUPOTL).
Hamypanouoi u cunmemuueckue Kayuyyku (0ymaoueHosslil, Xi0pOnpeHoeulll U
uzonpeHoswlil). Bonokuna: mamypanvhvie (X10NOK, wiepcmv, WENK), UCKYCCMBEHHblE
(ayemammoe 80JI0KHO, BUCKO3A), CUHMemuUYecKue (KanpoH u 1a6Cam).

12
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JKCcNepUMEHTATbHbIE METOAbI U3YUEeHUS BelleCTB M UX NMpeBpallleHuii
O3HakoMIIeHHE C 00pa3IiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSA3H

Peanuzanusi MEXNpeIMETHBIX CBS3€M MpPU H3YYEHUU OPraHUYECKOW XUMHH
B 10 Ky1acce oCylIeCTBISIETCS Yepe3 UCIOIb30BaHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH [Jii OTAEJBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Ire ecTeCTBEHHO-HAy4HbIE TIOHATUS: SBJICHUE, HAy4YHBIH (akT, TUIOTE3a,
3aKOH, TEOpHsl, aHajdu3, CHUHTE3, Kiaccu(ukanus, NEPUOJUYHOCTb, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

®duszuka: Marepus, SHEPIUsl, Macca, aToM, AJIEKTPOH, MOJIEKYJa, SHEPreTHYeCKU
YpOBEHb, BEUIECTBO, TeJNO, O0BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE
BEJINYMHBI U €IUHULIBI UX U3MEPEHUSL.

buonorusi: kinerka, opraHu3Mm, Ouocdepa, OOMEH BeEIIECTB B OpraHU3ME,

(doTocHUHTE3, OMOJIOIrMYECKU aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBOIbI, JKUPBI,
depmentsl). ['eorpadusi: MuHepaibl, TOpPHBIE MTOPO/bL, [TOJIE3HBIE MCKONIAEMBIE,
TOIUIUBO,

PECYPCHL.

TexHo0rus: MUUIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAIBHOIO MUTAHUS, MOIOIIHE
CpPEeACTBA, JIEKAPCTBEHHbIE M  KOCMETHYECKHE Mpenaparbl, MaTephalibl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KUIACC

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKHI d7eMeHT. AToM. Sapo aroma, M30TOMBI. DIEKTPOHHAs 00O0JIOYKA.
DHepreTuueckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- DJIEMEHTHI.
Oco0eHHOCTH paclpe/ieiieHUs JIEKTPOHOB IO OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX
YETHIPEX MEPUOAOB. DIESKTPOHHAS KOH(PUTYpallKsi aTOMOB.

[lepunonnueckuin 3akoH W Ilepuoamyeckas cucremMa XUMHUYECKHX JJIEMEHTOB
JI.. MenaeneeBa. CBsi3b MNEPUOAMYECKOTr0 3akoHa U IlepmoaMYecKol CUCTEMBI
xuMuueckux 3iemeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHMMHMUYECKUX 3JEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEIIECTB MO rpynnaM M NepuojaM. 3HaYE€HUE MEPUOTUUYECKOTrO
3aKOHA B Pa3BUTUHU HAYKHU.

Crtpoenue BeliecTBa. XUMHYECKast CBsI3b. BUJIbI XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMOJsIpHAsE W TOJISIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHusmbl 0Opa3oBaHUs
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBINM U IOHOPHO-AKIENTOPHBIN). BomopoaHas
CBA3b. BalleHTHOCTh. DIIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIEHUA. FIOHBI: KATUOHBI
Y AaHUOHBI.

13
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BemiectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHUA. 3aKOH IOCTOSHCTBA
cocTaBa BenlecTBa. TUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAIUIMYECKOU PEIIETKH.

[lonsiTie O JuUCHEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PacTBOPHI.
MaccoBast 107151 BelecTBa B paCTBOPE.

Knaccuduxanus HeopraHudeckux coenuHeHuid. HomeHknaTypa HeopraHu4ecKux
BEIIECTB. ['eHeTMUecKas CBA3b HEOPraHUYECKUX BEIIECTB, MPHUHAIEKAIUX
K pa3JIM4YHbIM KJlaccaM.

Xumnueckas peakiusi. Kimaccudukanms XuMUYECKUX PEaKIuil B HEOPTaHUUECKOU
M OpraHUYeCKON XHMMHUHU. 3aKOH COXPAHEHHSI MacChl BEUIECTB, 3aKOH COXPAaHEHUS U
MPEBPAIIEHUS SHEPTUU NMPU XUMUYECKUX PEAKIHIX.

CKOpoCTh peakiii, €€ 3aBUCMMOCTh OT pa3iIudHbIX (akTopoB. OOpaTHMbIe
peakiuu. XuMU4YeCcKoe paBHOBecHe. DaKTOPHI, BIUSIOLIIME HA COCTOSSHUE XUMUYECKOTO
paBHoOBecus. [Ipunuun Jle [larense.

DnekTponutnyeckas auccoumanus. CuiabHble W ciabble 3ekTpoiauThl. Cpena
BOJHBIX PpPACTBOPOB BEIUECTB: KHCIAs, HEWTpanbHasA, MienouHas. [louamue o
8000pooHOM noxazamene (pH) pacmeopa. Peaknuu wmoHHOro oOMmeHa. [udponus
HeopeaHu4ecKux u Op2anuyeckKux eeuecms.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [lonamue 00  2nekmponuse
pacniagos u pacmeopos coneu. llpumenenue snekmpoausa.

JKCNEePUMEHTAIbHbIC METOAbI H3YYCHHUS BELIECTB M UX NMpeBPaLLeHUil

Hemonctpanust Tabnun «llepuoguyeckass cucTeMa XUMHUYECKHX — AJIEMEHTOB
J.U. MenneneeBa», u3ydeHUE MOJENEH KPUCTAUIMUYECKUX PEIIETOK, HAOJI0JICHHE
U OMHUCaHWE JIEMOHCTPAIIMOHHBIX U JAOOPaTOPHBIX OIBITOB (Pa3lOKEHUE TEPOKCUIA
BOJIOPOJA B MNPUCYTCTBUM KaTajln3aToOpa, OIPEICICHUE CPEabl PAaCTBOPOB BEILIECTB
C MOMOIIBIO YHUBEPCAIHHOTO HHAMKATOPA, PEaKIMd MOHHOTO OOMEHa), MPOBECHHUE
MpaKkTUYeCKoN padboThl «BnusHue pa3nuuHbIX (aKTOPOB HAa CKOPOCTh XUMHUYECKOU
pEaKIUmn».

PacuérHble 3agaun
Pacu€Tel 0 ypaBHEHHSIM XUMHUYECKUX PEAKLHM, B TOM YUCJIE TEPMOXUMUYECKUE
PacUEThI, paCUETHI C UCIIOJIB30BAHUEM MOHSATHS «MACcCOBast JOJISI BEIIECTBA.

Heoprannyeckasi xumus

Hewmeramnel. Ilonoxenue HemeramnoB B Ileproanueckoil cucremMe XUMHUYECKHX
anemenToB J.M. MenzaeneeBa u ocobeHHOCTH cTpoeHus: aToMoB. Dusnyeckue cBoicTBa
HEMETAJUIOB. AJUIOTPOINHS HEMETAJUIOB (HAa TpHUMEpPE KHUCIOpoja, cepbl, ¢gocdopa u
yriiepoja).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUsI) U UX COCTUHEHHUH (OKCHAOB, KUCIOPOACOACPKAIIUX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IpruMmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCAUHECHUM.
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Merauibl. Ilonoxxenne wMetamioB B llepuogmueckon cucremMe XHUMHUYECKHX
sanemenToB J.U. MenaeneeBa. OCOOEHHOCTU CTPOEHHUSI ANEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢usmdeckue cBoWcTBa MeTtayioB.  CrulaBbl  METaJLIOB.
DIEKTPOXUMHUYECKUI Pl HAPSHKEHUI METaJJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX METAJUIOB (HATPU, KaJIUid, KaJIbIINI, MarHui,
ATIOMUHUM, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCIMHEHMUIA.

OO6mue crnocoObl MoJydeHus: MeTamioB. Memannypeus. Kopposus memannos.
Cnoco6vl 3awumst om kopposuu. lIpuMeHeHre MeTaJlIOB B OBITY U TEXHUKE.

IKCIEPUMEHTANbHbIC METOAbI H3YYCHHUS BELIECTB M UX NpeBpaLeHUil

N3yuenne xosutekiuu «MeTamisl U CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEILIECHUE
AKCIEPUMEHTAIbHBIX 33/a4, HAOJIOACHHE W ONHUCAaHUWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJACHCTBUE TUAPOKCHIA AIIOMUHUSA C PACTBOPAMHU
KHCJIOT U I1IEJI0Y€el, KaUeCTBEHHbIE pEaKlMy Ha KATUOHbBI METAJJIOB).

PacuéTHble 3agaun

Pacuétbel Maccel BeliecTBa WM 00bEMA Tra3oB IO H3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce Wiu 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, PACUETHI
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJTHO M3 BEIICCTB
MMEET MTPUMECH.

XnuMus M KU3Hb

Pone xumum B 0O0ECHEUEHMHM SKOJIOTHYECKOM, JHEPreTUYEeCKON | MHILEeBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHATHE 0 HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKIUU.

[IpencraBnenuss 06 OONIMX HAYYHBIX MPUHIMIAX TPOMBIIIJIEHHOTO MOJYy4YCHUS
Ba)KHEHIIINX BEIIECCTB.

YenmoBek B MUpE BEMIECTB U MAaTEPUAJIOB: BAXXHEHUIIINE CTPOUTEIIbHBIE MaTEpUAIIbI,
KOHCTPYKIIMOHHBIE ~ MaTe€pualibl,  KpPacKh, CTEKJIO, KepaMHKa, MaTEpUAIBI
JUTSL JICKTPOHUKH, HAHOMATEPHAIIbl, OpraHUYeCKUEe U MUHEPAIbHBIC YI00pCHHMS.

XuMHUsT W 3J0pOBbE YEJIOBEKAa: IIpaBWja MCIIOJIb30BAHUSl JIEKAPCTBEHHBIX
npenapaToB, IpaBwiia 0€30MacHOTO MCIOJIB30BAaHMS IIpenapaToB OBITOBOM XUMHUU
B IOBCEIHECBHOM JKU3HH.

MesknpeaMeTHbIe CBSI3H

Peanuzanust MeXNpeaIMeTHBIX CBSI3eM MpPU M3YyUYECHUU OOIIEH M HEOpraHMYeCKOM
xumMud B 11 Kiacce ocylIecTBISIETCS Yepe3 MCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHSTUWA, TaK W TOHSTUW, SIBIAIOIIUXCS CHUCTEMHBIMHU JJISI OTJIEJIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO01ue ecTeCTBeHHO-HAYYHbIC MTOHATHUS: HAYYHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KiIacCu(pUKalus, MNEPUOJUYHOCTh, HAOIIOJCHUE, JKCICPUMEHT,
MOJENUPOBAHUE, U3MEPEHUE, SBIICHUE.

du3uka: Marepusi, SHEpPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJMOAKTHUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUM YPOBEHb, BEIIECTBO, TEJIO,

00BEM,
15
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arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MYECKHE BEIMYMHBI M EAMHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kieTka, opranu3M, 3KocucTeMma, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJBI, TMOJE3HBIE HCKOMAEMble, TOIUIMBO,
pPECYPCHL.

TexHoyorusi: XUMUYECKass MPOMBIIIIEHHOCTh, METAJUTyprusi, MPOU3BOICTBO
CTPOUTENIbHBIX ~ MAaTE€pUaNiOB, CEIbCKOXO3SMCTBEHHOE  MPOU3BOJACTBO,  MHIIEBAs
MIPOMBIIICHHOCTb, dbapmaneBTUYECKas IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpenaparoB, MPOU3BOJCTBO  KOHCTPYKLHMOHHBIX  MaTEpHUAaJOB,
ANIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yjbTaTaM  OCBOCHUS
oOy4arolmuMucs  MOporpaMM  CpelHero  oo0mero o0pa3oBaHus  (JUYHOCTHBIM,
MeTaInpeAMETHBIM W TIPEIMETHBIM). HayuHO-MeTOu4eckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IPOrpaMM CpEAHEro o0Iero oo0pa3oBaHUs
ABJISIETCS CHCTEMHO- IESITENIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-JIEIATENBHOCTHBIM IOAXOJOM B  CTPYKTypE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BBIJEIICHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HAaHHWE OOYYAIOUIUMUCSI POCCHUMCKOW TpakJaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIIEHUIO;

HaJIM4YU€ MOTUBALIMH K OOYyYEHHIO;

L[eJICHANPaBIICHHOE pPa3BUTHE BHYTPEHHUX YOEXKICHUH JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJHLIMi 0a30BOM HayKH XUMUU;

TOTOBHOCTh M  CIIOCOOHOCTh OOy4Yarommxcsi PYyKOBOJCTBOBAThCSA B  CBOEH
JEATEIbHOCTH  LEHHOCTHO-CMBICIOBBIMU ~ yCTAHOBKAMH, IPUCYIIMMHU  LEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHuUs;

HaJIM4YKe TMPABOCO3HAHMS IKOJIOTHYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH LIETH
Y CTPOUTH KU3HECHHBIEC TUUIaHBI.

JInyHOCTHBIE PE3yNbTAThl OCBOEHUS NIPEAMETA « XUMUSI» JOCTUTAKOTCSA B €INHCTBE
y4eOHOM M BOCHUTATENbHOW JAESITEIIBHOCTH B COOTBETCTBUU C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UACAIAMH POCCUHCKOIO
IpaXKJaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMH U MPaBUJIAMU TTOBEICHHUS,
CHOCOOCTBYIOLIIMMHU MPOLECCaM CAMOIIO3HAHMS, CaMOPAa3BUTHUS W HPABCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH O0YYarOIIHUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  IpeaMera  «XUMHUsS»  OTpa)karoT
cOpPMHUPOBAHHOCTh  ONbITAa I[IO3HABATEIbHOW M  MPAKTUYECKOW  JIeSITEIbHOCTH
oOy4Jaromuxcs MO pealu3aluyd MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YMHCIIE B
YacCTH:

1) rpa:k1aHCKOro BOCIIUTAHMS:

OCO3HAHMS OOYyYarOUIMMHUCS CBOMX KOHCTUTYLUMOHHBIX MpaB MU OO0S3aHHOCTEH,
YBAKECHMS K 3aKOHY U MPABOIIOPSAIKY;

IIPEACTABICHNS O COLMAIIBHBIX HOPMaxX M IPaBUJIaX MEKJIMYHOCTHBIX OTHOLICHUN
B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NPU CO3JAHUU Y4EOHBIX
IPOEKTOB, PEIICHUH Y4eOHBIX W TO3HABATENbHBIX 3aJay, BBINOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;
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CIIOCOOHOCTH TTOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTHUX MPU aHAIHU3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIHLHOCTH,

2) IATPHOTHYECKOIr0 BOCIIMTAHUSA:

LICHHOCTHOI'O  OTHOLIEHMS K HCTOPUYECKOMY M  HAy4YHOMY  HacCJICAUIO
OTEYECTBEHHOU XUMMH;

YBaXEHUST K MPOLECCYy TBOpPUYECTBA B OOJACTH TEOPUUM U MPAKTUYECKOTO
IIPUMEHEHUS XHMHUH, OCO3HAHUSA TOIO, YTO JOCTHIXKEHUS HAyKM €CTh pPe3ysbTar
JUTATENBbHBIX HAOII0EHUHM, KPOIIOTIMUBBIX 3KCIEPUMEHTAIbHBIX TOUCKOB, ITOCTOSIHHOTO
TPYyZAa YYEHBIX U IPAKTHKOB;

WHTEpEca U IO3HABATEIbHBIX MOTHMBOB B MOJIYYEHMU WU TOCIEAYIOIIEM aHAINU3E
MH(pOpPMAaIU O NEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTU OIICHUBATh CHUTYyallUH, CBSI3@HHBIE C XUMHUYECKUMU SIBICHUSMH,
U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHHBATh CBOE MOBEACHHUE U TIOCTYIKH CBOMX TOBAPUILEH C MO3UIIHIMA
HPABCTBEHHBIX M MPABOBLIX HOPM U OCO3HAHUE MOCJIEJACTBUN ITUX MTOCTYIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTEHN 3/I0pOBOT0O U 0€30IMacHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY
310POBBIO;

COONIONIeHUsT TpaBWJl Oe30macHOro OOpaleHusi ¢ BellecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JIESITEIBHOCTH;

MOHUMAHUS LIEHHOCTH MPaBUJI WHJUBUAYAJIBHOTO U KOJJIEKTUBHOI'O 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCHEACTBUH W HENPUSTHS BPEIHBIX TMPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUSI);

S) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YUYEOHO-HCCIIEIOBATEIbCKON JEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOU, TBOPUECKON U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE B PEIICHWU MPAKTUYECKUX 3a]ad COLIMAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K TMPAKTHYECKOMY HM3y4YeHHIO Tpodeccuili  pa3iuyHOro  poja,
B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUHU;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUyTBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymiedt mpodeccur M pean3allud COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HHTEPECOB M MOTpPEOHOCTEM
00111eCTBa;
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6) 3K0JIOrH4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKH 1I€JIECOOOpPAa3HOTO OTHOLIEHUS K NPHUpPOJE, KaK HCTOUYHUKY
CYILIECTBOBAaHHUSI )KU3HU Ha 3€MJIE;

NOHMMaHUsl TJ00aJbHOIO XapakTepa SKOJOTMYECKUX MpoOjaeM, BIUSHUS
DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHME MPUPOJTHON U COLMAIIBHOMN CPELBI;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHKEHUN XHUMHM JJIsl PELICHUS
BOIIPOCOB PAlMOHAIIBHOIO IPUPOIOII0IB30BaAHNUS;

AKTUBHOI'O HENPUATHS NEUCTBUU, IMPUHOCAUIUX BpPEI OKPYXKAIOLIEW NPUPOIHOU
cpele, yMEHHUs TMPOTHO3UPOBATH HEOJIATOMPHUSATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATH UX;

HaJW4us PAa3BUTOIO0 DSKOJOTMYECKOTO MBIIUICHUS, JKOJIOIMYECKON KYJIbTYPHI,
OIBITA JEATEIBHOCTH HKOJOTMYECKOM HAIPaBIEHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
MMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMANILHOM MpPaKTUKE, CIOCOOHOCTU U
YMEHUS aKTUBHO MPOTUBOCTOATH MJIEOJIOTMU XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHMS CIeNU(PUKN XUMHUHM KaK HayKW, OCO3HAHUs €€ posiu B (OPMUPOBAHUU
PAlMOHAIIBHOTO HAYYHOTO MBIILUIEHHUS, CO3JaHUM  LEJIOCTHOIO IpEACTaBIeHUsS 00
OKpY>KalollleM MHpPE Kak O €AUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUMU HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu IpodieM COXpaHEeHHs PUPOJTHOTO PABHOBECHUS,

yOeXKIEHHOCTU B 0COO0M 3HAYMMOCTH XMMHHU JIJISi COBPEMEHHOM IIUBUIM3ALIUU: B
e€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W Ba)XXHOM POJM B CO3JaHUM HOBOM 0asbl
MaTepUabHONW KYJIbTYpPbI, PEHICHUU TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEeJI0BEUECTBA —  CBIPbEBOW, DHEPreTHUYECKOW, IMHIIEBOM U DKOJOIMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIIEYEHUN YCIOBUU YCIEIIHOTO TpyAa U
HKOJIOTHYECKH KOM(OPTHOM KU3HU KaXJO0r0 YjeHa OOLIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: NMOHMMAaHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJb30BaTh IOJy4aeMbIe
3HAHUS U1 aHaJIu3a U OOBSICHEHUS SIBIICHHM OKPY>KalOIEero MUpa U ITPOUCXOISAIINX
B HEM W3MEHEHUH, YMEHHs JieJaTh 0OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIIHMXCS TAHHBIX C IEIBI0 MOYYEHHUS JOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHMS JUISl pELIEHUs
po0JIeM B peasbHBIX KU3HEHHBIX CUTYAIHSIX;

VMHTEpPECA K NO3HAHUIO U UCCIIE0BATEIIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHUIO,
K aKTUBHOMY TOJIYYE€HUIO HOBBIX 3HAHUU MO XMMUHU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pasIuYHbIX cdepax mnpodeccuoHaIbHOMI
NEATETbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yNbTaThl OCBOCHUSA YyUeOHOro mpeaMera «XuMUsS» Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHUs BKIHOYAIOT:

3HAUYUMBbIE TS dbopmupoBaHus MUPOBO33pEHUS o0yuaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHAyYHbIe TMOHATUSA, OTpa)karouue
[EJOCTHOCTh HAYYHOW KapTUHBI MHpPAa W CHEINU(PUKY METOJAOB MO3HAHMUS,
UCIIONb3YEMBIX B ECTECTBEHHBIX HayKax (MaTepus, BEIECTBO, JHEPIHsi, SBJICHHE,
IPOLECC, CUCTEMa, Hay4HbI (aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UccieoBaHue, HAOII0IeHNEe, U3MEPEHUE, IKCTIEPUMEHT U JPYTHeE);

yHHUBEpCaJbHbIE ydeOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,
peryJaTUBHEIE), obecreunBarone GopMUpoBaHUE (PYHKIIMOHATHHOW T'PAMOTHOCTH H
COLIMaIbHON KOMIETEHIIMH 00yYaroIMnXCs;

CIIOCOOHOCTh 00YYalOUIUXCsl MCIOJIb30BaTh OCBOCHHBIC MEXAUCIUILUIMHAPHEIE,
MHUPOBO33pEHYECKUE 3HAHUS ¥ YHUBEPCaTbHbIC yueOHbIE ACHCTBHS B MO3HABATEIHLHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAQJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

ITo3HaBaTebHBbIE YHUBEpPCAJIbHbIE YUeOHbIEe NeilCTBHUS
ba3oBble JJornyecKkue 1eicTBUA:

CaMOCTOSITEILHO (OPMYJIUPOBATh U aKTyaJU3UPOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpeAeisTh UENW JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUM HX
JIOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IPHU OCBOCHWM 3HAHWM NPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBLICJISATh XApPAKTEPHBIE NPU3HAKA TIOHSITHW W YCTAHABIMBATH HMX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHSATUS MJI1 OOBSCHEHHS OTACIBbHBIX (DAKTOB H
SIBIICHUIA;

BEIOWPATh OCHOBAHMS M KPUTEPHUH IS KIACCH(PUKAIMKA BEIIECTB U XUMUUYECKHUX
pEeaKnii;

YCTaHABJIMBATh  IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKITY M3y4a€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHUE pacCyk AcHUs (MHIYKTUBHBIC, ICTyKTUBHBIC, TI0 aHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B PACCMATPUBAEMBIX SIBIICHUSX,
(hOpMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATh B IMPOILECCE MO3HAHMSA, HCIIOJIb3YEMbIE B XHUMHUM CHMBOJIMYECKHE
(3HaKOBbIE) MOJIENIU, TMPEOOPa30OBLIBATH MOJICIbHBIC TPEJACTABICHUS — XUMHYCCKUN
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUYecKas (Qopmysia, YpaBHEHHE XUMHUYECKOM peakiuu
— MpU PEIICHHH Y4YEeOHBIX I[IO3HABATENBHBIX M MPAKTHUYECKUX 3a/lad, MPUMEHSIThH
HA3BaHHBIE MOJEJbHBIE MPEIACTABICHUSA ISl BBISABICHHUS XapPaKTEPHBIX MPU3HAKOB
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HN3y4aCMbIX BCHICCTB U XUMHUUICCKUX peaKHHﬁ.
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Bba3oBble uccienoBarenbckme 1eiicTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOI'O NTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; popMyIHpoBaTh LEIU U 33J]a4H UCCIIEIOBAaHUS, UCIIOJIb30BATh IOCTABICHHbBIE
U CaMOCTOSITENIHO C(POPMYIIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS

Y OCHOBBI JUIsl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX
CYXIECHUM;

BJIAJETh  HABBIKAMM  CAMOCTOSITEJIBHOIO  IUIAHMPOBAaHUA U MPOBEACHUS
YUYEHHUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBaTbH YMEHHUS HaOMI0IaTh 32 XOJ0M
npolecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYJIHPOBATH
000OIIeHNs] U BBIBOJBI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECJOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM paboTe;

npuoOpeTaTb  ONBIT  YYEHUYECKOM  MCCIIEOBAaTENbCKOM M MPOEKTHOM
JESTENbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METO/IOB PEHICHUS IPAKTUUECKUX 3a1a4, IPUMEHEHUIO Pa3IMYHbIX METOAO0B MO3HAHUS.

Pa6ora c nndopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MH(OpMaLMM (HAYyYHO-NOMYyJIsIpHas
JUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE 1ocolusi, pecypcel MHTepHeTa),
aHaJIM3UPOBaTh UH(OOPMALIUIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIMpPOBATH 3aIIPOCH] U MPUMEHATH Pa3IMYHbIE METOJIbI IPU IOUCKE U 0TOOpE
uH(popMaIuu, HEOOXO0AUMOM /1JIs1 BBIIIOJHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuodpeTaTb  ONBIT  HMCHOJB30BaHUS  MH()OPMALIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUNA U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (OpMY MpEACTaBICHUS HH(DOpMAIHH
(cxemsl, rpaduKH, TUarpaMmbl, TAOJIHIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KAaue€CTBE CPEACTBA IpU pabOTE C XUMHUYECKOH
uHbopMaIuel: MPUMEHATh MEXKITpeIMeTHbIE ((hU3HUecKre U MaTeMaTHUECKHE) 3HAKU U
CUMBOJIBL, (hOpPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HArJIATHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUA:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYyXIaeMoll TeMmbl B XOJA€ Juajiora
W/WIA  TUCKYCCHM, BBICKa3bIBaTh HUACH, (OPMYIHpPOBATH CBOM MPEATIOKEHUS
OTHOCHUTCIIBHO BBIITOJIHCHUA Hpe,Z[HO)I(eHHOﬁ 3aladyi,

BBICTyIIaTh C IIPE3CHTAlMEW pEe3yJbTAaTOB ITO3HABATEIBHOM JIESTEIBHOCTH,
MMOJYYCHHBIX CaAMOCTOATCIBHO WM COBMCECTHO CO CBCPCTHUKAMH IIPH BBIITOJIHCHUU
XUMHYCCKOT'O OSKCIICPUMCHTA, HpaKTI/I‘{CCKOﬁ pa60TI>I 10 HCCIICAOBAHHIO CBOICTB
M3Y4aeMbIX BEIIECTB, peaAM3alMU y4eOHOTO MPOEKTa U (POPMYJIMPOBATH BBIBOJIBI
[0 pe3ysibTaTaM IMPOBEIEHHBIX MCCIEAOBAHUN IYTEM COIVIACOBAHUA MO3ULUNA B XOJE

o0cyxeHust 1 0OMeHa MHEHHSIMU.
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PerynsitTuBHble YHUBeEpPCAJbHbIE YUeOHbIC NeCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBATh W OCYLIECTBIATH CBOKO  IMO3HABATEIBbHYIO
NEATENIbHOCTh, Ompenesas €€ UeaM W 3aJa4d, KOHTPOJIMpPOBATH M 1O MEpE
HEOOXOJMMOCTA  KOPPEKTUPOBATh  NpPEHJaraeéMblii  alTOPUTM  JCHCTBUU  TIPHU
BBITIOJTHEHWU  Y4eOHBIX M  HUCCIEJOBAaTEIbCKUX  3ajlad, BbIOMpaTh Haubojee
3¢ deKTUBHBIN cCIOCO0 X pelIeHUs ¢ yUETOM MOJyYeHHs] HOBBIX 3HAHUN O BEIIECTBAX U
XUMHYECKUX PEAKIUX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEW AEATEIIbHOCTM HAa OCHOBE CaMOaHaln3a U
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDI
10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckass XMMUsS» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O XUMUYECKON COCTaBIIAIONICH €CTeCTBEHHO-
HAy4YHOM KAapTUHBI MHpPA, pOJIM XUMHUHU B I[IO3HAHUU SBJICHUU MPUPOABI, B
(GOpMHUPOBAHNUN MBIIIIEHUS U KyJIbTYpPbl JUUYHOCTH, €€ (PYyHKIIMOHAIbHON TPaMOTHOCTH,
HEOOXOAMMOW  JUIsi  pelieHus MPAKTHYECKUX 3a1a4 U AKOJIOTHYECKHU
00OCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON CpeIe;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAralOUIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aToOM, AJIEKTpPOHHAs 00010YKa
aTomMa, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHWMHUYECKas CBA3b,
CTpyKTypHas QopMmyna (pa3BEépHyTass MU COKpalll€HHas), MOJb, MOJSIpHas macca,
MOJISIpHBIN 00BEM, YIJIEpOJIHBIN CKeNeT, (yHKIMOHATIbHAS PYIINa, paAuKal, U30MepHs,
MU30MEPBI, T'OMOJIOTMYECKHM  psfl, TOMOJIOTH, YTJIE€BOAOPOIbI, KHUCIOPOL H
a30TCOACPKAILME  COCAVHEHUs, MOHOMEp, IIOJUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJICKYJISIDHbIE ~ COCJIMHEHHUsA); TEOPUHM U  3aKOHBI  (TEopusi CTPOEHUS
opranndeckux BemectB A.M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3BIK XUMHUH; MUPOBO33PEHUYECKNE 3HAHMUS, JIEIKAILNE
B OCHOBE TIIOHMMaHWs IPUYMHHOCTA M CHCTEMHOCTHM XWUMHYECKUX SIBJICHUU,
dakTojornyeckue CBEACHUS O CBOWCTBAaX, COCTaBe, IOJIYYEeHUH U O€30MacHOM
UCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BELIECTB B OBbITY U TNPaKTUYECKOU
NEATEITbHOCTH YEJIOBEKa;

cOPMHUPOBAHHOCTh YMEHUU BBISBIATH XapakTEpHble MPHU3HAKU TOHITHH,
YCTAaHABJIMBaTh MX  B3aUMOCBS3b, HCIIOJIb30BATh  COOTBETCTBYIOIME  ITOHATHUSA
IIPY OIIMCAHUH COCTaBa, CTPOCHMS ¥ IPEBPALCHUN OPTAaHUYECKUX COCIUHEHNN;

chOPMHUPOBAHHOCTh ~ YMEHHMM  HCHONB30BATh  XUMHUYECKYIO CUMBOJIUKY
JUIS  COCTaBJIEHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
bopMysT OpraHUYECKUX BELIECTB M ypPaBHEHHUNW XUMHUYECKUX pEaKlui, U3rOTaBIUBATH
MOJENN MOJIEKYJl OpPraHMYECKUX BEIIECTB Ui WUIIOCTPALMM MX XUMHUYECKOIO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTb HM3YYCHHBIX
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OpPraHUYECKUX BEILIECTB 110 UX COCTaBY M CTPOCHMIO K ONPEAEIEHHOMY KIIacCy/Tpymnie
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COCIMHEHUHA  (YyIJIEeBOAOPOMABI, KHCIOPOA M  a30TCOJAEpXKAIIWE  COEAUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUs), JaBaThb MM Ha3BaHUS MO CHCTEMATUYECKOU
Homenknatype (IUPAC), a Takke NpPUBOAWTH TPUBHAJIbHBIE HA3BaHUS OTJIEIbHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, TPOMMUIICH, alleTHIICH, STUJICHTJIMKOJIb, TIIMIEPUH, (peHou,
dbopManbaerua, aneTanbIerusl, MypaBbHHAs KUCJIOTA, YKCYCHash KHUCIIOTa, OJEHHOBas
KHCJIO0Ta, CTEApUHOBAsI KUCIIOTA, TJIF0K03a, PpyKTO3a, KpaxMall, LEJUTk0JI03a, [IULIHH);
c(OpMUPOBAHHOCTh yMEHHsI  ONPENENATh BUIBl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIE);
chOpMHUPOBAHHOCTh ~YMEHHUS NPUMEHSTh TOJIOXKEHHUS TEOPUU  CTPOEHUS
opranndeckux BemecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;
chOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHUE, GU3HUECKHE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3INUYHBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, ATaH, STWICH, NMPOIMWICH, alleTujeH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, O6eH30i1, METaHOJ, 3TAHOJ, ATWICHIJIMKOJb, TIULEPUH, (EHOJI, aueTaabIeru/l,
MypaBbHHasi U YKCyCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBSI3b MEXKIYy HUMHU YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYII;
chOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHUKH YIIIEBOJOPOJAHOIO
ChIpbs (HE(QTh, MPUPOIHBINA Ta3, yroyib), CIOCOOBl MX MEpepabOTKH U MPAKTHUUECKOE
MPUMEHEHUE TPOYKTOB NEPEpadOTKU;
chOpMUPOBAaHHOCTh ~YMEHHMA TIPOBOJUTH  BBIYUCICHHS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEHIECTBA WM MPOAYKTa
peaKuy Mo U3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJHOTO U3 HUCXOAHBIX
BEILIECTB WU POJIYKTOB PEAKIINN);
c(hOpMHUPOBAHHOCTh YMEHUM BIIaJIETh CUCTEMOW 3HAHUU 00 OCHOBHBIX METOAAX
HAyYHOT'O MO3HAHMS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U XUMHUUYECKHUX
ABJICHUN (HAONIOJEHHE, W3MEpPEHUEe, HKCIEPUMEHT, MOJCIHMPOBAHUE), HMCMIOJIb30BATh
CUCTEMHbIC XUMUUYECKUE 3HAHUS JJIA MPUHATHUS PEIICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;
c(hOpMHPOBAHHOCTh YMEHHMI COOJIOJATh IMpaBUja IMOJH30BAHUS XUMHUYECKOU
MOCy1I0M 1 J1a00paTOPHBIM 000PYJOBaHUEM, A TAKXKE MpaBUiIa OOpaIeHUs C
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSAMH 10 BBIIIOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB; CHOPMHUPOBAHHOCTh YMEHHUI TUJIaHUPOBaTh U
BBITIOJTHATh XUMUYECKUM
HKCIIEPUMEHT (MPEBpAIEHUs OPraHUYECKUX BEIIECTB MPU HArPEBaHUM, IOJTYUYEHUE
ATWJICHA U M3yUYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB MpPH HAarpeBaHWM, LIBETHHIE pEaKUUU OEIKOB) B COOTBETCTBUU
C IIpaBUJIaMU TEXHUKH O€30MACHOCTH MPHU OOPAILEHUH C BEIIECTBAMU U JIaDOPaTOPHBIM
000pyZIOBaHUEM, NPEJCTABIATh PE3yibTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIMi U (POPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;
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chOpPMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 W3 pPa3HbIX HCTOYHUKOB (CpelIcTBa MacCOBOM
uHdopmaruu, aTEpHET 1 OpyTHX);

c(hOpMUPOBAHHOCTH YMEHUU co0JroaaTh rpaBuia JKOJIOTUYECKHU
11eJI€CO00Pa3HOTO TOBEACHUS B OBITY W TPYJAOBOW JEATEIHHOCTH B IEISIX COXPAHCHHUS
CBOErO0 3JI0POBbS M OKPYXaIOIIEH MNPUPOAHOM CpeAbl, OCO3HABATh ONACHOCTH
BO3JICHCTBUS Ha YKUBBIC OPraHU3MbI ONpPEICAEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs
cmpict  nokazarens IIJIK, mnoscHATh Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MpEAOTBPAICHUSI UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

Ui OOy4YaromMXCS C OTPaHUYECHHBIMU BO3MOXXHOCTSMH 37I0POBbS: YMEHHE
MPUMEHITh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUTSL CIICTIBIX W CIIA0OBUISIIMX OOYYaIONIUXCS: YMEHHE HUCIOJIb30BaTh pelbeHO
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins nis 3anucu XuMu4eckux GopMyil.

11 KVIACC

[IpenmeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOIIass U HeopraHuyecKass XUMUS)
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOM COCTABJISIONICH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHUpA, pOJM XUMHM B T[IO3HAHWM SIBIICHUH NPUPOJABI, B
(hopMUPOBAHUM MBIIUICHUS U KYJbTYPbl TUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH,
HEOOXOIMMOW JJIs PEIICHHsS MPaKTHYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAaHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOU CPEJIE;

BJIaJICHUE CHUCTEMOU XUMHUYECKUX 3HAHWH, KOTOpas BKJIFOYAET:
OCHOBOTOJIAralolife TMOHATUA (XMMHYECKUUA SIEMEHT, aroM, wu3oTom, s-, p-, d-
AJICKTPOHHBIE OpOUTAIM AaTOMOB, HMOH, MOJEKYJIa, MOJIb, MOJSPHBI OO0BEM,
BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTEIECHb OKHUCICHMS, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METa/UIMYeCKas, BOJOpPOJHAs), KPUCTAIMYECKAs PEIIETKa,
TUIBI XUMHUYECKUX peakuuid, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
BJICKTPOJUTUYECKAsT  JUCCOLMALMSA,  OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHAYECKOW peakIuy, XUMHYECKOe PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON IHUCCOUMannu, nepuoanueckuii 3akoH .M. MenneneeBa, 3akoH
COXPAHEHHSI MAacChl BEHIECTB, 3aKOH COXPAaHEHUS W MNPEBPAILLCHUS JHEPIUU MPU
XUMHYECKMX  PEeaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM  SI3BIK  XHUMHUHU,
MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIIMEe B OCHOBE IOHUMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHUMMUYECKUX SIBJICHUU, (DAKTOJIOTHYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUHM U OE€30MaCHOM MCIOJIb30BAHUM BAXKHEHIIUX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUICCKOU JICITSIIBHOCTH YEIIOBEKA;

chOpMHUPOBAHHOCTh YMEHUU BBISIBISATh XapakTEpPHbIC TPHU3HAKA TOHITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh  COOTBETCTBYIOIIME  MOHATHUSA

IIpU OIMMCAHNUN HCOPIraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ;
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chOpMHUPOBAHHOCTh ~ YMEHHMM  HCIOJNB30BAaTh  XMUMHYECKYIO CUMBOJIUKY
IUIsL  cocTaBlieHHs (GopMysd BEUIECTB W  YpPaBHEHUH XUMUYECKUX PEaKLHUi,
cuctematuueckyro HoMeHkiarypy (IUPAC) m TpuBHanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BEIIECTB (YyrapHbIil ras, yriIeKMCIbIA ra3, aMMHaK, ramiéHasi u3BecCTb,
Heraii€Hasi U3BeCTb, IUThEBAs COJIa, MUPUT U JIPyTHUE);

c(OPMHUPOBAHHOCTh YMEHUW OINpPEAENATh BaJEHTHOCTh W CTENEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHJI XUMUYECKON CBS3U
(koBaJIeHTHasi, MOHHAs, METaJUIMYECKas, BOJOPOAHAs) B COCIMHEHUSX, THUI
KPUCTAJNIMYECKON pelETKU KOHKPETHOTO BeIllecTBa (aTOMHAsl, MOJIEKYJIsSipHasi, MOHHAs,
METaJUIMYECKast), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJIEKHOCTb HEOPTaHUYECKHUX
BEILECTB IO UX COCTaBY K OIpPEAEIEHHOMY KJacCy/TpylIe COECIWHEHUN (MpOCThIe
BEIIECTBA — METaUIbl U HEMETaJlJIbl, OKCHJIbI, OCHOBAHUS, KHUCJIOTHI, amM(pOTepHbIC
TUAPOKCHUIBL, COJIN);

c(OpMUPOBAHHOCTh YMEHUN pACKpbIBATh CMBICI MEPUOJAUYECKOTO  3aKOHA
JI.V1. MenpeneeBa u J€eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYyHKIIUU;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTE€pU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3iemMeHToB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI XUMUYECKUX
sanemenToB J[.M. MenneneeBa, UCTIOIb3ysl MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY,
«QHEPreTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB
XUMHAYECKUX AJIEMEHTOB M MX COCIMHEHMH IO nepuojaM u rpynnam lleproanueckoit
CHUCTE€MBbI XUMHYECKUX dJ1eMeHTOB J[.J1. Menaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XMUMHUYECKHE
CBOMCTBAa  HEOPraHMYECKUX  BEHIECTB  pa3IMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYLLIECTBOBAHHE TE€HETHYECKOW CBA3M MEXKIy HEOPraHMYECKMMHU  BElleCTBaMU
C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

chOpMHUPOBAHHOCTh YMEHMSI  KJacCUUIMPOBATh  XMMHYECKHE  pPEaKIuu
M0 Pa3jIMYHbIM MpU3HAKaM (YUCIY M COCTAaBY pPEArMpYIOIIMX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKLNH, YYACTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEAKIUMW pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAILEHHbIE YpAaBHEHMS PEaKIMii MOHHOIO OOMEHA, YYUTHIBAasl yCIIOBUS,
IIPU KOTOPBIX ATH PEAKLIUHU UAYT IO KOHIIA;

C()OPMUPOBAHHOCTh ~ YMEHHM  MPOBOAUTH  pEaKUuH,  MOATBEPXKAAIOIINE
KAUYE€CTBEHHBIN COCTaB Pa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh  YMEHHMIl  pacKpbIBaTh CYLIIHOCTb  OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS EKTPOHHOIO OajlaHca 3THUX
peaKIuu;
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chOpMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOUN
peaknuu OT Pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTeus (npunnun Jle IllaTense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMUUYECKHUE MPOLECCHI, JIeKAIUe
B OCHOBE TIPOMBINIICHHOTO TIONYYCHHsS] CEPHOW KHCIOTHI, aMMHakKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OONTUX HAYYHBIX MPUHIIUIAX U YKOJIOTHICCKUX
npo0iemMax XUMHYECKOTO MPOU3BO/ICTBA;

chOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYMCIICHUS C UCITIOIH30BAHUEM TIOHSTHS
«MaccoBas JOJIA BEIIECTBA B PAcTBOpe», OOBEMHBIX OTHOIICHWH Ta30B TIPH
XUMUYECKUX pEaKIMsIX, MacChl BeIIecCTBA WM 00bEMa Ta3oB IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3 Y4YaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIIOBOro 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAaHCHHUS SHEPTHH,

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia IMOJH30BAHUS XUMHUYECKON

MOCYJI0M 1 TabOpaTOpHBIM 000PYIOBAHUEM, a TAKXKE MPaBUIIa OOPAIIICHUS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMH IT0 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB; CHOPMHPOBAHHOCTh YMEHUH IUJIaHUPOBATh U
BBITIOJIHATh XUMHUYECKHUM
OKCIIEPUMEHT (Pa3loKEeHHWE TMEePOKCHAA BOJOPOJAa B TMPUCYTCTBUH KaTaau3aropa,
OTIpEJICJICHHE CPEJlbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBLHOTO WHIUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIUU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIUK Ha CybdaT-, KapOOHAT- M XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHUSI, peIIeHHWe OKCIICPUMEHTAIbHBIX 33amad 1o TeMaM «MeTamiey U
«HemeTannel») B COOTBETCTBUM C TIPaBUJIAMHU TEXHUKH O€30MaCHOCTH MpU OOpaIieHuu
C BelecTBaMU H J1abOpaTOpHBIM OOOPYJIOBaHUEM, TMPEACTABISATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (DOpME 3aliCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIIUN
1 (hOpPMYTUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh ~ yMEHUW  KPUTUYECKH  AHAIMU3UPOBATH  XUMHUYECKYIO
uHopMaIMIo, TOJy4aeMyld M3 pa3HbIX HCTOYHHKOB (CpelCTBa  MacCOBOM
KOMMYHUKaIu, THTepHeT U apyrux);

c(hOpMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia JKOJIOTUYECKHU
11€7I€CO00Pa3HOr0 TOBEACHUS B OBITY M TPYJAOBOH JEATEIBHOCTH B IEISIX COXPAHCHHSI
CBOETO 3JIOPOBBbSI U OKpYXKAIOUIEH MPUPOTHON Cpenbl, OCO3HaBaTh OIMACHOCTh
BO3JICHCTBHSI HA JKMBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHWMAs CMBICIT
nokazarens [1/IK, mosicHATh Ha mpuMepax CrocoObl YMEHBIICHHUS U MPEAOTBPAIICHUS
UX BPEIHOTO BO3JCHCTBHUS Ha OPraHU3M YEIIOBEKa;

JUIsl  OOyYaroIMXCS C OTPAaHUYCHHBIMA BO3MOXXHOCTSMH 37I0POBBS: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAaHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUTSL CIICTIBIX M CIIA0OBUISAIIMX OOYYalOlUXCS: YMEHHE HUCIOJIb30BaTh pelibeHO
TOYEUHYIO cucTeMy oOo3HaueHu JI. bpaitns mist 3anmucn XuMu4ecKux GopMyII.
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10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUIBI
pa3/eyioB U TEM IIporpammHoOe coaepkaHue
/11 JacoB JIEeATENbHOCTH
y4eOHOro mpeameTa
O0yJaroIIIXCs

Pa3n

e 1. Teopernueckue oc

HOBbI OpPraHu

YeCKOoM XMMUH

1.1

IIpenmer
OPraHUYeCKON XUMHH.
Teopus cTpoeHus
OpraHUYECKUX
COEIMHEHU N

A.M. bytnepona

3

[IpeaqMeT opraHM4EeCKON XUMUH:

€€ BO3HUKHOBCHUE, Pa3BUTHE U
3HAYEHHE B MMOJYYEHUH HOBBIX BEILIECTB
U MaTtepuanoB. Teopusi CTpOEHUs
OPraHNYEeCKUX COCAUHECHUN

A.M. bytnepoBa, €€ OCHOBHBIE
nosoxkenusi. CTpykTypHbie hOpMYJIIbI
OpraHn4eckux BeuecTs. ['omonorus,
n3oMepusi. XUMHUYECKas CBS3b

B OPraHUYECKUX COCIMHEHUSX: KPATHBIE
CBSI3H, G- U T-CBA3HU.

[Ipencrasnenue o kaaccuduxauu
oprann4eckux Bemects. HomeHnknarypa
OPraHUYEeCKUX COCAUHEHUN
(cucteMarnueckas) U TPUBHAIbHBIC
Ha3BaHUs BAXHEUIIUX ITPEICTABUTEIICH
KJIACCOB OPTraHWYECKUX BELIECTB.
JKCIePUMEHTAJIbHbIE METO/IbI
U3yYCHUSI BelleCTB U UX MPeBPalleHU:

PackpbIBaTh CMBICT U3YYaE€MbIX
MOHSATUM (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKH), YCTAHABIMBATh UX
B3aUMOCBSI3b.

[IpuMeHSTh MONOKEHUS TEOPUU
CTPOEHMSI OPTaHUYECKUX BEILIECTB

A. M. bytnepoBa 1j1st 00bsICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOECHUSI.

Hcnonb30BaTh XUMHUUYECKYHO CUMBOJIMKY
JUTSI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIEHHOMN) (GOPMYJT OPraHUYECKUX
BEILIECTB.

OnpenensiTe BUABI XUMUYECKOUN CBSA3U
(oIMHApHBIE, KPATHBIC) B OPraHUYECKUX
COCIMHEHUSIX.

PackpbIBaTh poJib OPraHMYECKON XUMUH
B MIPUPOJIC, XapaKTEPU30BaATh €€
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e JlemoHCTpanuu:

— O3HAKOMJIEHHE C 00pa3iamMmu
OpPraHUYECKUX BEILECTB U
MaTepuaTaMH Ha UX OCHOBE;

— OINBITHI 110 TPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB IIPU
HarpeBaHuu (1iaBjieHue, 0OyTrIuBaHUE
Y TOPEHUE).

e JlaGopaTopHbIE ONBITHI:

— MOJEIMPOBaHUE

MOJIEKYJT OPTaHUIECKHIX
BEIICCTB

3HAaY€HUE B )KU3HHU YEJIOBEKa,
WJUTFOCTPUPOBATH CBS3h C IPYTUMH
HayKaMHu.

HaGmronaTe 1 onmuceIBaTh
JEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
Y ONKCHIBATH JTAOOPATOPHBIC OIBITHI U
MPaKTUIECKUE PAOOTHI

Hroro no pazneny

Paszgea 2. Yriaesogopoasl

2.1

IIpenenbHbie
YIJIEBOLOPOBI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTHYECKHM psif. MeTaH u 3TaH —
MPOCTEUIINE MTPEICTABUTEIIN ATKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHE,
(bu3NYecKre 1 XUMUYECKHE CBOMCTBA
(peaxkuuu 3aMeILeHUs U TOPEHUS ),
HAaXOXJICHUE B MPUPO/IC, MIOJYUYEHUE U
IPUMEHEHHE

PackpbIBaTh CMBICIT H3y4aeMbIX
TOHSATHUH (BBISIBJISATh UX XapaKTEPHbBIC
MPU3HAKH), YCTAHABIMBATh UX
B3aUMOCBSI3b, UCIIOIB30BAThH
COOTBETCTBYIOIIUE MOHATHUSA

IIpY OMKMCAHWUH COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTraHUYECKUX
COCJIMHCHUU.
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2.2

Henpenenbubie
yIJ1€BOJAOPOIBL:
QJIKEHbI, aJIKaJIUEHBI,
AJIKVHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKUN Psil. DTUIIEH —
MIPOCTEUILINH ITPEICTABUTEIID
AJIKEHOB: COCTAaB, XMMUYECKOE
CTpoeHue, (PU3NIYEeCKue U XUMUUECKHUE
CBOMCTBA (peaKUUyU THIPUPOBAHMS,
raJIOTEHUPOBAHMS, TUIPATALINH,

Hcnonb30BaTh XUMUUYECKYHO CUMBOJIMKY
JUUISl COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalEéHHoN) hopmMyJ1 OPraHUUYECKUX
BEILIECTB.

VYcraHnaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONIPEACIEHHOMY KJIacCy
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OKHUCJIEHUS ¥ TIOJTUMEPHU3aLIN )
HaXO0XEHUE B IPUPOJE, MOTYyUYEHUE U
MIPUMEHEHUE.

Anxamuensl: OytagueH-1,3 u
MeTunoyTagueH-1,3, xumuyeckoe
CTpPOEHUE, PeaKLus

HOJUMEPU3ALUU, TPUMEHEHUE (JUIs
CUHTE3a MPUPOJTHOTO U
CUHTETUYECKOTO

Kay4dyKa U pEe3UHBbI).

AJKUHBL: COCTaB U OCOOEHHOCTHU
CTPOEHUS1, TOMOJIOTUYECKUN DS,
ALleTWIIEH — IPOCTEUILIAN
[IPEJICTaBUTEIb AJIKHHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NYECKUE

Y XMMHUYECKHUE CBOMCTBA (peakiun
TUAPUPOBAHUS, TaJIOT€HUPOBAHUS,
IUIpaTalyy TOPEHUs ), HAX0XKICHHE

B IIPUPOJE, MOJTYyYEHNUE U TPUMEHEHUE

23

Apomarnyeckue
YIJIEBOLOPOABI

ApeHbl: 0€H30J1 ¥ TOJTYOJI, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
(¢u3nyeckue 1 XuMUYECKHE CBONCTBA
(peakiuy rajJoreHMpOBaHUA U
HUTPOBAHMUS), MOTYYEHUE

U npuMeHeHue. BausHue 6en3ona

Ha OpraHu3M yesoBeka. I 'eHeTnyeckas
CBSI3b YIJIEBOJOPOJIOB

YIJIEBOJIOPOJIOB MO COCTaBY
1 CTPOCHMIO, Ha3bIBaTh UX

10 CUCTEMATUYE€CKOM

HOMEHKJIaType; IPUBOJIUTD
TPUBHAIbHBIC HA3BaHUS OTICIBHBIX
MIPEJCTAaBUTEINICH YTIIE€BOJOPOIOB.
OrnpenensiTe BUAb XUMUYECKON CBSI3U
B MOJIEKYJIax yTJIEBOJAOPO/IOB;
XapaKTePU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOM CTIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu3zoBaTh COCTaB, CTPOCHUE,
MIpUMEHEeHHE, GU3UIECKUE U
XUMMYECKHUE CBOMCTBA, BaXKHEHUIIIE
CIOCOOBI MOTYUYCHUS] TUITUYHBIX
MPEJCTABUTEIICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOIOB (METaHa, ATaHa,
STUJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyOJIa).

BBISIBASITE TEHETUYECKYIO CBSI3b MEXTY
YIJIEBOJIOPO/IaMH U MOJTBEPKIAATH €€
HAJIMYKUE YPABHCHUSIMU
COOTBETCTBYIOIIUX XUMUUECKHUX
PEaKUHi C UCTIOIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
MCTOYHHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTka

[Ipuponnslii ra3. [lomythsie
HedTsabie Ta3el. HegTh u e
IIPOUCXOXK/JICHHUE.

Crnoco0bl nepepaboTku HeTH:
IEPEroHKa, KPEKUHT (TEPMUYECKUH,
Karanutudeckuid). ITpoayKTel
nepepaboTKu He(PTH, UX IPUMEHEHHE
B IIPOMBILIUIEHHOCTH U B OBITY.
KamMeHHb111 yroyib ¥ IPOAYKTHI €ro
nepepadoTKu.
JKCIepUMEHTAIbHbIE METOAbI
U3y4eHMs BellecTB

U MX NPeBpalllCHUI:

e /leMOHCTpanuu:

— koyekunu «Hed1b» u «Yronby;
— Buaeo(pparmeHT «BynkaHuzanus
PE3UHBDY.

e JlaGopaTopHbIE ONBITHI:

— Ka4eCTBEHHOE OIpeeNICHHE yriepoaa
U BOJIOPO/JIa B OPTaHUYECKUX
BEILIECTBAX;

— O3HAKOMJICHHE C 00pa3iamMu
IJ1aCTMacc, Kay4yKoB U

PE3UHBI;

— MOJICJIMPOBAHKE

MOJIEKYJI YTJIEBOAOPOIOB U
raJIOr€HOIIPOU3BOAHBIX.

XapakTepu3oBaTh UCTOYHUKHU
YIJIEBOJIOPOTHOTO ChIPhs (HEPTH,
MPUPOHBINA Ta3, yroJib), CIOCOOBI UX
nepepaboTKU U MPAaKTHUYECKOEe
IPUMEHEHHUE TIOTyYaeMBbIX TPOIYKTOB.
Hcnons30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — IIPOBEJICHUE,
HAOJI0/ICHUE U OMHCAHNE XUMHUECKOTO
sKcIiepuMenTa (J1abopaTopHbIe ONBITH U
MIPaKTHYECKHE PabOTHI).

CnenoBath npaBuiaM O€30MaCHOM
paboThI B J1a0OpaTOpPHUU

IIPU UCTIOJIb30BAHUM XUMUYECKON
MOCY/IbI U 000PYIOBaHHUS, & TAKXKE
npaBujiaM oOpaleHusl ¢ BeIeCTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMHU
BBITIOJIHEHUS JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKUX PadOT MO MOTYICHHUIO
Y U3yYCHUIO OPTaHNYECKUX BEIIECTB.
[IpencTaBasiTh pe3ynbTaThI
HKCIEPUMEHTa B (hopMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX
pEaKInii U JeIaTh BBIBOJIBI HA MX
OCHOBE.

[IpoBOIUTH BHIYUCIICHUS

JJIs OTIpeIeTICHUS] MOJIEKYIAPHOU
(dhopMyJIbl OPraHUYECKOTO BEIECTRA,
110 YPaBHEHUIO XUMUYECKON PEAKITHH.
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e [IpakTnueckue pabOTHI:
Ne 1. ITonyyenue sTuneHa U U3y4eHUE
€ro CBOMCTB.
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e PacuéTHple 3amaun:

— ONPEAEIICHUE MOJIEKYJIIPHOU
(bopMyJIBI OPraHUYECKOTO
BEIIIECTBA 110 MACCOBBIM J10JISIM
aTOMOB XMMUYECKHUX DJIEMEHTOB;
— Pacy€Thl 110 YPAaBHEHUIO
XUMHUYECKOU peakiuu

CamoCTOATENBHO IUIAHUPOBATH U
OCYILECTBIIATH CBOIO
IIO3HABATEJIBHYIO JEATEIbHOCTD;
IPUHUMATh aKTUBHOE Y4aCTHE B
rpynmnoBoi yueOHoM
JesITENbHOCTU

Hroro o pazneny 13

Paznen 3. Kuciaopoacoaep:kamue OpraHu4ecKue coeJuHEeHU st

3.1 | Couptsl. ®enon 3

[IpenenbHbIE OAHOATOMHBIE CUPTHI:
METaHOJ ¥ ATAHOJI, XUMHUUECKOE
cTpoeHue, GU3NYECKUe U XUMUYECKUE
CBOMCTBa (pEaKIUU ¢ aKTUBHBIMH
MeTaJJIaMU, TaJIOT€HOBOAOPOIaMH,
ropeHue), npuMenenue. Bogopoanas
cBs13b. DusnoIornYecKoe AeUCTBHUE
METaHoJIa ¥ ATaHOJIa Ha OPraHu3M
YeJI0BEeKa.

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIUIICPHH,
XUMHYECKOE CTPOCHHE, PUBHICCKUC U
XUMHYECKHE CBOMCTBA (B3aUMOICHCTBUE
CO HIEJIOYHBIMU METAJIaMU,
Ka4ueCTBEHHAsl peaKius

Ha MHOT'OATOMHBIE CITUPTHI).
DU3HOJIOTHIECKOE JICUCTBUE

Ha opraHus3M uesioBeka. [ Ipumenenue

PackppiBaTh CMBICT N3y4aE€MBbIX
MOHSATUM (BBISIBJISITh UX XapaKTEPHbIE
MPU3HAKH), YCTAHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE ITOHATHUS

P ONKUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLIEHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
IUISL COCTABJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHOMN) (POpMYJT OPraHUuYECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAICKHOCTh
BEILECTB K ONpPEIEICHHOMY KJlaccy
10 COCTaBY U CTPOCHUIO, Ha3bIBATh UX
10 CUCTEMAaTHYE€CKOW HOMEHKIIATypE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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IIMOCPHHA U OTHJICHIJIMKOJIA.
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®enon. CTpoeHUE MOJIEKYIIBI,
du3nUecKre ¥ XUMUYECKHE CBOMCTBA
¢denona. TokcuyHOCTH (PeHONA, €TO
(bH3H0IOTHYECKOE JISHCTBUE

Ha OpraHu3M 4ejoBeka. [[pumenenune
dbenona

3.2

ATbJIETUIBI.
Kap6oHOBbIE KUCTOTHI.
Crnosxnble 3¢upsbl

Anpaerunsl: GopManbIeTu U
aleTaNbICTU, XHMAYECKOE CTPOCHHE,
du3nUecKre 1 XUMUYECKHE CBOMCTBA
(peakIuu OKUCIICHHS ¥ BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINN), TIOTyICHHUE U
MpUMEHEHHE.

OaHOOCHOBHBIE MpEEIbHBIC
KapOOHOBBIE KHCIIOTHI:

YKCyCHAasl KHCJIOTa, XUMHYECKOe
CTpOCHHE,

dus3nuecKre 1 XUMUYECKHE CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKuus
sTepUUKAILINN ), TTOTYUCHHUE U
npuMmeHeHue. CTeapuHoBas U
OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTEIH
BBICIITHX

KapOOHOBBIX KUCIIOT. Mblia Kak

COJIM BBICIIMX KapOOHOBBIX KUCIIOT,

UX MOIOIIee JIEUCTBUE.

CnoxHble 2UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['Maponus
CIOXHBIX 3(hUpoB. JKHpbI Kak

OT/AEJBHBIX TPEACTaBUTENCH
KHMCJIOPOJICOJICPKAIINX COCTMHEHMUI.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, PU3NIECKue u
XHUMHUYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUSI TUTUYHBIX
MPEACTABUTEIIEN pAa3IMYHBIX KJIACCOB
KHUCJIOPOJICOJICPKALINX COCTUHEHHIN
(MeTaHoa, 3TaHOJA, TJIUIIEPUHA,
denomna, popmanbaeruma,
aleTAIbACTUAA, YKCYCHOU KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IEJUTFOJIO3b1); BBISBIISITH TEHETUYECKYIO
CBSI3b MEXKJly HUMH U MOJITBEPKIATh €€
HaJM4yue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHYECKHUX
pPEAKIMI C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII.

OnuceIBaTh COCTaB,
XUMHUYECKOE CTpOEHHE u
MpUMEHEHUE KUPOB,

XapaKTepHU30BaTh UX 3HAUCHHE
JUTSL )KM3HEIESITEIIbHOCTH OPTraHU3MOB.
Oco3HaBaTh OIIACHOCTH BO3/ICUCTBUS
Ha KUBbIC OPTAaHU3MBbI OIIPEICIICHHBIX
OPraHMYECKUX BEIIECTB, MOSICHATH

Ha IPUMEPax CIOCOOBI YMEHBIIECHUS
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IMPOU3BOAHBIC ITIMICPHHA U BBICHINX
Kap6OHOBBIX KHCJIOT. FI/I)IPOJ'II/IS JKHUPOB

3.3

YriaeBoabl

VYrieBobl: cocTaB, KiiacCuPpUKaus
YIJIEBOJIOB (MOHO-, U~ U
nonucaxapubl). ['oko3a —
MPOCTEUIINN MOHOCAXAPU:
O0COOCHHOCTH CTPOEHUS MOJIEKYJIBI,
dbuznYecKre 1 XUMUYECKHE CBONCTBA
TJIFOKO3bI (B3aUMOJICHCTBUE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa(l), BocctaHoBIICHHME,
OpOo’KeHHE TITIOKO3bI), HAXOXKICHUE B
MpUPOJIe, MPUMEHEHUE TITIOKO3bI,
Ounosoruyeckas poJib B
KU3HEJIEATEITLHOCTH OpTaHu3Ma
yenoBeka. Porocunres. pykrosa Kak
M30MEp TIFOKO3BI.

Caxapo3za — npeAcTaBUTENb
JMcCaxapuoB, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B MPUPOJIC U MPUMEHEHUE.
Kpaxwman u nemironosa kak npupoiHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmalia u
LEJUTI0NI03b], (PU3HUYECKUE U XUMHUYECKHE
CBOMCTBa Kpaxmaina (TUApOIIn3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).
JKCNepuMeHTATbHbIE METObI
U3Y4YeHHsl BellleCTB U X NMpeBpallleHuii:

Y TIPEJIOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBYS HA OpPTraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — IIPOBEJICHUE,
HAOIIO/ICHUE W ONTMCAHNE XUMHUECKOTO
sKCcIiepuMeHTa (J1abopaTopHbIE ONBITH U
MPaKTUYECKUE PabOTHI).

CrnepnoBarb npaBuiiaM

0e3omacHoi paboThHI B

nabopaTtopuu

IIPU UCTIOJIb30BAaHUN XUMHUYECKOM
nocyzbl ¥ 000pyI0OBaHUs, a TAKXKe
npaBuiiaM 00pallleHus ¢ BEIIECTBaMU

B COOTBETCTBUH C HHCTPYKIUSIMHU
BBITIOJTHEHHsI J1a00PaTOPHBIX OTBITOB
U TIPAKTUIECKUX PabOT MO

MOJTYYEHUIO U U3yUEHUIO
OpraHUYECKUX BEIIECTB.

[IpencraBnarh pe3yabTaThl
AKCIIEpUMEHTa B (hopMe 3aIrnucu
YPAaBHEHUM COOTBETCTBYIOIIUX PEAKIUU
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOAUTDH BHIYUCITICHHUS

IJIsL OTIpeICTICHUS] MOJICKYIAPHOU
(bopMyJIbl OPraHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOU PEAKIIH.
CamMoCTOATENBHO IIAHUPOBATH U
OCYHIIECTBJISITH CBOIO
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IMMO3HABATCJIIbHYIO ACATCIBbHOCTD,
IMPUHUMATb aKTHUBHOC
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e JlabopaTopHbIE ONBITHI:

— TOpPEHHUE CIHUPTOB;

— B3aMMOJEICTBUE IIUUEPUHA

¢ ruapokcuaom meau(Il);

— Ka4eCTBEHHBIC PEaKIUU
aNbICTUIOB (OKHCIICHUE aMMHAYHBIM
pacTBOpPOM OKcHjia cepedpa u
ruapokcuom meau(Il));

— B3aMMO/JICHCTBUE KpaxMasa ¢ HOJOM.
e [IpakTHueckue pabOThI:

Ne 2. CpolicTBa pacTBOpa YKCyCHOM
KHUCJIOTHI.

e PacuéTHbIC 3a1aUN:

— ONPENEIICHUE MOJIEKYJISIPHOU
hopMyIIBI OPTaHUIECKOTO
BEILECTBA [10 MACCOBBIM JIOJSIM
aTOMOB XUMHUYECKHUX DJIICMCHTOB H
1o mMacce (00beMy) IMPOTyKTOB
CTOpaHus;

— Pacy€Thl 110 YPaBHEHUIO
XUMHUYECKOU peakiuu

y4acTHE B IPYNIOBON y4eOHOMI
JEATENBHOCTH

Uroro no pazneny 13

Paznen 4. A3orcoaeprkaniue Opranmyeckne coelnHeHus

4.1 | AMUHBI. 3 AMWHBI: METUJIAMUH — IPOCTENIIINI PackpbiBaTh CMBICIT U3y4YaeMbIX
AMUWHOKHUCTIOTBHI. MpEJCTAaBUTE]Ib AMUHOB: COCTaB, MOHSATUM (BBISIBJISITh UX XapaKTEPHbIE
benku XUMHUYECKOE CTPOEHUE, PU3HUECKHE MPU3HAKH), YCTAHABIMBATh UX

u

B3alMMOCB3b, HCIIOJIB30BAaThb
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XUMHUYECKUE CBOMCTBA (pEeaKlUU |
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C KUCJIOTAMU U TOPEHUS), HAXOXKJICHHUE

B Npupojae. AMUHOKHUCIOTHI KaK
aMdoTepHbIe OPraHNYECKHUEe COSTUHCHHMS.
dusnyeckue 1 XUMHUUYECKHE CBOMCTBA
AMUHOKUCJOT (Ha MPUMEPE TITUIMHA).
buonoruueckoe 3HaueHuE

aMHUHOKHCIIOT. CHHTE3 NEeNTHIOB.

benku kak npupoHbIe MOJTUMEPHI.
ITepBuuHas, BTOpUYHas U TPETUYHAS
CTPYKTypa O0enkoB. XUMUUYECKHUE
CBOMCTBa OCJIKOB: THIPOJIU3,
J€HATypalusl, KAYeCTBEHHbIE pEaKIuu
Ha OCJIKH.

JKCIepUMEHTAIbHbIE METO/IbI
U3y4YeHHUs BellleCTB M UX NMpeBpallleHui:
e JleMOHCTpanuu:

— JieHaTypalus OeJIKOB MPU HArPeBaHUH;
— IIBETHBIC PEaKIuu OCIIKOB

COOTBETCTBYIOIIHNE MOHITHUS
MIPU OMTMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIEHUN OPTraHUYECKUX
COCIMHEHUN.

Hcnonb30BaTh XUMHUYECKYO CUMBOJIMKY
JUISL COCTAaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) (OpMyIT OPTaHUYECKHUX
BEIIIECTB.

Onpenensats MIPUHAJIEKHOCTD
BEIIECTB K OMNPEACICHHOMY KJAaccCy IO
COCTaBy U CTPOCHHIO, Ha3bIBaTh UX

10 CUCTEMATHYECKOU

HOMEHKJIaType; MPUBOJIUTH
TPUBHAJIbHBIE HA3BAHUS OTIEIbHBIX
MPEICTaBUTEIIEH.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIECKUe U
XUMHUYECKHUE CBOMCTBA, BayKHEHIIIHE
CIIOCOOBI MOTYYEHUS! TUTUYHBIX
MPEACTABUTEIIEH a30TCOAEPKALIUX
coeIMHEeHU (MeTUJIaM1Ha, TJIUIHUHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHSTh
Ha IpUMepax 3HaUYEHUE OENKOB

JUIsl OPTraHU3Ma YEJIOBEKA.
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Hcnoiib30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOII0AaTh U
ONMUCHIBATh JEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CaMoCTOATENBHO TIJIAHUPOBATh U
OCYILECTBJIATH CBOIO
MTO3HABATEIBbHYIO IESITENbHOCTD;
IIPUHUMATh AKTUBHOE YYaCTHUE B
IPYIIIOBOM yueOHOM

JEATEIIbHOCTH

Hroro no pazneny

3

Pazpgeut. S. BeicokomMoJieKyJIsSIpHBIE COeIMHEHUS

5.1

IImacTMaccsl.
Kayuyku. Bosnokna

2

OcCHOBHBIE MIOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTUHEHH:
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPHU3ALINU, CPETHSS
MoJieKysipHasi Mmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX
COEJIMHEHUI — MOoJIMMepu3aIus u
MOJIMKOHICHCAIIUA.

ITmacTmacchl (MMOIUATHIIEH,
MOJIUTIPOIUIICH, TOTUBUHUIXIOPHI,
noJIMCTUPO). HaTypalibHbIN 1
CUHTETHYECKHE KaYyUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa:

HaTypajbHBIC (XJIOMOK, IIEPCTh, MENK),
HCKYCCTBEHHbIE (alI€TaTHOE BOJIOKHO,

BrnaaeTts u3yyaeMbpIMU XUMUUYECKUMU
TIOHSITUSIMU: PACKPBIBATH CMBICT
M3y4aeMbIX TOHSATUN U IPUMEHSITh 3TU
MOHSATHUSI TIPU ONMCAHUU COCTaBa U
CTPOEHHUSI BBICOKOMOJIEKYJIIPHBIX
OpTraHUYECKUX BEIIECTB,

JUTs1 OOBSCHEHUS OTJEIbHBIX (PAKTOB

U SIBJICHUI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
JUTSL COCTABJICHUS CTPYKTYPHBIX (opMyIT
BEILIECTB U YPAaBHEHUM PEAKLIUN
MOJTUMEPU3AIUY U TIOJIMKOH/ICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacIpOCTPaHEHHBIX

BHUJIOB IIJIACTMACC, BOJIOKOH;
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IMPUMCHCHHC
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BHCK03a), CHHTETHUECKHE (KallpOH U
JIaBCaH).

JKCIePUMEHTATIbHbIE METOAbI
H3y4YeHMs BellleCTB U MX NMpeBpalleHui:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpa3LuamMu
IPUPOJHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IIACTMAcC, Kay4yKOB

B Pa3IM4HbIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — Ha0II01aTh U
OIKCHIBATh IEMOHCTPAI[MOHHBIH
HKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB IIO [TIPOTPAMME
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11 KJIACC
HanmenoBanue
No KomanuecTBo OcHOBHBIE BUIBI
pa3/ielIoB U TEM ITIporpammHoOe coeprKkaHue
I\IT JacoB eATENbHOCTH
y4eOHOTO TIpeIMeTa
oOyyJarommxcs

Paznen 1. Teoperuueckue oc

HOBbBI XUMHH

1.1 | CtpoeHue aTOMOB.
ITepuognueckuii
3aKOH U
ITepuonnueckas
cHCTEeMa XUMHYECKUX
3JIEMEHTOB

JI.1. Menaeneena

3

Xumudeckui aneMeHT. AtoMm. CocTaB
aToMa, U30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTuYecKue ypoBHH,
NOAYPOBHU. ATOMHBIE OpOUTAIH,

s-, p-, d-, f-anemenTbl. OCOOEHHOCTH
pacnpeaeeHust JJIEKTPOHOB

110 OpOUTAJISIM B aTOMaX MajbIX U
OOJIBIINX TIEPUOIOB. DICKTPOHHAS
KOH(UTYpaIHsi aTOMOB.
[Tepnoauueckuii 3aK0H U
[Teprognyeckasi cCuCTeMa XUMHYECKHAX
snemeHToB Jl. . MenaeneeBa. CBs3b
MePUOINYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMBI XUMUYECKHUX
DJIIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHYECKHX

3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX

M CJIOKHBIX BCUICCTB 110 I'pyIIIaM U
[nmepruoaam. 3HaueHUe MNEPHUOANICCKOIO
3aKOHa U CUCTEMbI XUMHYCCKHUX

PackppIBaTh CMBICT U3YYaE€MbIX
MOHSATUM (BBISIBJISATH UX XapaKTEPHbIE
MIPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBICIT IEPUOAUIECKOTO
3akoHa [[. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKIIUU.

XapakTepu3oBaTh AIEKTPOHHOE
CTPOCHHE aTOMOB XUMUYECKUX
AJ€MEHTOB 1—4 nepuo 0B, UCTIONb3YS
MOHSATHUS S-, P-, d-2TIEKTPOHHbIC
OpOUTAIIN, SHEPTETUYECKUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIMHEHUI

10 IEPUOIaM U TpymIam
ITepnoauueckoit cHCTEMBI

. 1. MenneneeBa
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anemenToB J[.M. MenpaeneeBa

B Pa3BUTUU HAYKHU.
IKCNePUMEHTAIbHbIE METOAbI
U3yYeHHUs BellecTB M UX NMpeBPallleHuId:
e /lemoHCTpauuu:

Buapbl Tabnun «llepuoandeckas cuctema
XAMUYCCKHX IJICMCHTOB

J.1. MenaeneeBa»

1.2

CTpocHue BEIIECTBA.
Mmuoroo0pa3zue
BEIIECTB

CrtpoeHue BemecTBa. XUMUYECKast CBSA3b.
Bunbl (koBaneHTHasi HEMOJsIpHAs U
NOJIApHAs, MOHHAS, METAITTHYECKas) U
MeXaHU3Mbl 00pa30BaHUs
XUMUYECKOU CBsA3U (0OMEHHBIN U
JIOHOPHO-

aklenTopHbIi). BogopoaHas cBs3b.
BanentHoCTb.
DIIEKTPOOTPULIATEIBHOCTE. CTENEHb
okuciieHus. KaTHOHbBI M1 aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH MMOCTOSTHCTBA COCTaBa
BeIlleCTBA. THUIbI KPUCTATUTMYECKHUX
PELIETOK U CBOMCTBA BEILIECTB.
[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HcTtuHHBIE paCTBOPBL.
KonnuecTBeHHbIE XapaKTEPUCTUKH
pacTBOpoB (MaccoBas

JTOJIS1 BEIIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT M3y4aeMbIX
MOHSTUH (BBIICIISITH UX XapaKTEPHbIC
MIPU3HAKH) U IPUMEHSTH ATH TTOHSATHUS
MIpY ONHUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /I OOBSICHECHUS
OTJICIIbHBIX (DAKTOB U SBJIICHUI.
OnpenensaTs BUAb XUMAYECKON CBSI3U
(KOBaJICHTHOM, HOHHOI,
METAJTTNYECKOU, BOJIOPOIHOM )

B COCIUHCHUSIX; THII
KPUCTALIMYECKON PEIIETKU
KOHKPETHOTO BENIECTBA.

OrnpenensiTe BAJIGHTHOCTh U CTENEHb
OKHMCJICHUS XUMHUYECKHX AJIEMCHTOB

B COCJIMHECHUSX PA3IUYHOTO

COCTaBa.

ITpoBOIUTH BHIYKCIICHUS

C UCIOJIb30BAaHUEM MMOHSATHS
«MaccoBas JI0JIs BEIISCTBA B
pacTBOpEY.
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| BJ'Ia)IeTB N3y4aCMbIMH XNMHUYCCKUMH
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Knaccudukanys HeopraHuaeckux
coequHennii. Homenknartypa
HEOPraHUYECKUX BEILECTB.
JKCNepUMEHTAIbHbIE METO/IbI

H3YyYCHUS BEIIECTB U UX npeBpameHnﬁ:

e J/leMoHCcTpanuu:

— MOJIETI KPUCTAIIIMYECKUX PEIIECTOK.
e PacuéTHble 3a4auu:

— PpacueThl C UCMIOIb30BaHUEM MOHSITHS
«MaccoBasi J10J1s1 paCTBOPEHHOIO
BCII[CCTBAY

1.3

XUMHUUYECKHUE
peakuuu

Xumnyeckas peakuus. Knaccudukanms
XAMUYECKUX PEAKLIUH B
HEOPraHUYECKOW U OPTraHUYECKOU
XUMHUH. 3aKOH COXPAHEHHUS MACChI
BEIIIECTB; 3aKOH COXPAHECHUS U

MMpCBpaIICHUA SHCPIUA I[P XUMHYCCKUX

peaKkIusx.
CKOpOCTB peakiuu, €€ 3aBUCUMOCTh
OT pa3nuyHbIX PakTopoB. OOpaTHUMbIE
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DakTOpPBI, BIMAIOIIAE HA COCTOSHUE
XUMHYECKOTO PAaBHOBECHS.

[Tpunanun Jle larense.
DIEKTPOIINTUYECKAS TUCCOLUALIUS.
CunbHbIe U cllabble 3JIeKTPOIUTHI.
Cpena BOIHBIX PaCTBOPOB BEILECTB:
KHCJIas,

MTOHATHUSIMU.
OOBSICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOUN peaKIuu OT Pa3IndyHbIX
(haxkTopoB.

OnpenensaTe XapakTep CMELEHUs
XUMHUYECKOTO pPaBHOBECHS

B 3aBUCUMOCTH OT BHEILIHETO
BozaeiicTBus (npunnun Jle [larense).
CocTaBisiTh ypaBHEHUS PEaKITUH
Pa3TUYHBIX TUIOB; MOJIHbIE U
COKpAIlIEHHbIEC YPABHEHUS peaKInuit
MOHHOTO OOMEHA, YYUTHIBAs

YCIJIOBHSI, IPU KOTOPBIX 3TU PeaKLUUn
UIyT

710 KOHIIA.

Hcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBE/ICHHE,
HaAO0JII0ICHUE U OMTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPALMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI): MO OMPEACIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEUIECTB, pEAKIIUI
HOHHOTO O0OMEHA, BIUSHUIO Pa3TUIHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBath NpaBuiIaM MOJIb30BAHUS
XMMHUYECKOU TTOCYJION U
71a00paTOPHBIM 000PYAOBAHUEM.
IIpencraBiATs pe3ynbTaThl
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nokazarens (pH) pactBopa. Peakuuu
MOHHOTO 0OMEHa B OPTraHUYECKON U
HEOPraHUYECKON XUMUHU.
OKHUCIHUTENbHO-BOCCTAHOBUTEIIbHbBIC
peakiuu. [Tonarue o0 rnekTposnse
paciuiaBoB ¥ paCTBOPOB COJIEH.
[IpuMeHeHue ANEKTPOIIHN3a.
JKCIepuMeHTAIbHbIE MeTOIbI
HU3yYeHHUs BelleCTB M UX NMPeBPAIlCHHI:
e /lemoHCTpauuu:

— PAa3JIO)KEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU
KaTaJIn3aTopa.

e JlaGopaTopHbIE OMBITHI:

— MPOBEICHUE PEAKIIUN

MOHHOTO 0OMEHa;

— OMpENIENIEHUE CPe/Ibl PACTBOPOB
BEILIECTB C MOMOIIIbIO
YHUBEPCAJIBHOTO UHIUKATOPA.

e [IpakTrueckue paboOTHI:

Ne 1. BnusiHue pa3inuHbIX
(baKkTOpOB Ha CKOPOCTh XUMUYECKOU
peakIuu.

e PacuérHble 3a1aun:

— pacyeThl [0 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOT0 IKCIIepUMeHTa B (popme
3aIMCH YPaBHEHUN COOTBETCTBYIOIIMX
peaKiuii U JIeNaTh BHIBOJIBI HA UX
OCHOBE.

[TpoBOIUTH BEIYMCIICHHUS

10 YPaBHEHUSM XUMUYECKUX PEAKITUH,
B TOM YHCJIC TEPMOXUMUYCCKHC
pacu€Thl
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Uroro no pazneny

13
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Paznen 2. Heoprannueckass Xumus

2.1

MeTtansl

6

Merannel. [lonoxenne metauion

B [leproanyeckor cucteMe XMMHUYECKUX
a1eMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
MeTajioB. O0mue husndeckue
cBoiicTBa MeTaiioB. [Ipumenenue
METaJIOB

B OBITY, Ipupoie U TexHuke. CrutaBbl
METAIJIOB. DIEKTPOXUMUYECKUH P
HanpsbkeHui metaiuoB. Oomue
CIIOCOOBI MOTYUYEHUSI METAJIOB.
Koppo3sus metamioB. CriocoObl 3alIUThI
OT KOPPO3HH.

OO11as xapakTepucTHUKa METaIOB
rnaBHbIX noarpynn (IA-rpynna,
[TA-rpynna) [lepuoanueckoit

CUCTEMbI XUMHUYECKHUX IJIEMEHTOB.
AmomuHanil. AMpOTEpHbIE CBOICTBA
OKCHJIa U TUJPOKCHUIA aTFOMUHUS.
OO6mrast XxapaKTepUCTUKA METAJIIIOB
noOounbix noarpynn (b-rpymm)
[Teproauyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB: M€/lb, LIUHK, XPOM,

xKene3o0. Baxnenmme coequHeHns
METaJIIOB (OKCH/IbI, TUJIPOKCH/IBI,
COJIH).

JKCIepUMEHTAIbHbIE METO/IbI

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSTHUH (BBIICIISITH UX XapaKTEPHbIC
MIPU3HAKN) U IPUMEHSTh ATU MOHSATHUS
IIPY ONUCAHUU COCTaBA U CTPOCHUSA
BEIIECTB, I OOBICHECHUS
OTZIENIbHBIX (DAKTOB U SBJICHUM.
OOBsCHATH 00IIIME 3aKOHOMEPHOCTH
B UBMEHEHHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB M UX COCIMHECHUH C
Y4ETOM CTPOCHHS UX aTOMOB U
TIOJIOKECHUS

B [Iepuognyeckoint cucreme
XHMHUYECKHUX DJIEMEHTOB

J1. 1. Menneneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XHMHUYECKHUE CBOMCTBA METAJJIOB, UX
BaXXHEMIIINX COCIMHCHUM,
MOATBEPKAAsk 3TO ONKUCAHUE
IIpUMEpPaMH YPaBHEHUIN
COOTBETCTBYIOIIUX XUMHUUECKHUX
pEeaKUnii; IPUMEHECHUE METAILIOB

B Pa3JIMUHBIX 00JIACTAX, a TAKKE
HCTIIOIb30BAHUE UX JUISI CO3/IaHUS
COBPEMEHHBIX MAaTEPHUAIOB U
TEXHOJIOTUH.

OnmceIBaTh CIIOCOOBI 3aIUTHI METAJITIOB
OT KOPPO3HH.
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H3Y4YeHMsl BellleCTB U MX NpeBpallleHuil:

PackpbIBaTh CyIIHOCTH OKUCIUTEIBHO-
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e J/leMoHCTpanuu:

— KoJUIeKIUst « MeTaJlTbl ¥ CILJIaBbDY.

e JlaGopaTtopHbIE ONBITHI:

— B3aMMOJICMCTBUE TUAPOKCHUIA
AJIIOMHUHUS C PACTBOPaMU KUCIIOT

U IIEJI0YCH;

— KaueCTBEHHBIE PEaKIMU Ha KaTHOHbI
METaJJIOB.

e [IpakTryeckue pabOTHI:

Ne 2. Pemenue skcnepuMeHTaIbHBIX
3aaa4 o TeMe «MeTamib.

e PacuérHrle 3a1aun:

— pacueTbl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKIu, €CJIM OJIHO W3 BELIECTB JIaHO B
BHJIE paCTBOpA C ONPEICIICHHON
MacCOBOM JI0JIEH paCTBOPEHHOTO
BEILIECTBA

BOCCTAHOBUTENBHBIX PEaKIni
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOT'O OajlaHca 3TUX peakLui.
ITpoBoauTh peaxiumy,
MOJITBEPKJAIOLINE XapaKTepHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB,
pacmo3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX
pacTBoOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TI03HAHUS — [IPOBEJICHUE,
HAOJII0/IEHUE U OITMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHE
paboThI).

IIpencraBiATs pe3ynbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B opMme
3aIlliCU YPaBHEHUIN COOTBETCTBYIOLIUX
peaxkuii 1 Jenath BbIBOJIBI HA UX
OCHOBE.

CrnenoBarh npaBuiiaM MOJIb30BAHUS
XUMUYECKOU MOCY0N U
J1a00paTOPHBIM 000PYI0BaHUEM.
[TpoBOANTD BHIYUCIICHHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEAKIIHIA.
CaMOCTOSTENBHO IJIAHUPOBATH U
OCYLIECTBJISTH CBOIO

NI03HABATEJIbHYIO
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AESITENbHOCTD; IPUHIUMATh aKTUBHOE
y4acTue B IPYIIOBOM y4eOHO
JESITEeIbHOCTU

2.2

Hemeramsl

Hewmeramnsl. [lonoxenne HeMeTanaioB
B [lepnoanueckoi cucreme
XUMHAYECKHX 3emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aTOMOB.

du3nyecKue CBOMCTBAa HEMETAIIOB.
AJJIOTpOIIHSI HEMETAJUIOB (Ha MpUMEpe
KHCJIOpoJa, cephl, hochopa u
yriiepozaa). XUMUYECKHE CBOMCTBA
BOKHEUIIINX HEMETAIJIOB (TaJIOT€HOB,
cepnl, a3oTa, ¢pocdopa, yriepoaa u
KPEMHUSA).

OKcuibl HEMETAIIOB.
Kucnoponconepxamune KucaoThl.
Bonopoansie coequHenust
HEMETAILJIOB.

JKCIEePUMEHTAIbHbIE METO/bI
U3YyUYEeHHUS BellecTB

U MX NpeBpaLleHui:

e /lemoHCTpauuu:

— o0pasIbl HEMETAIOB,

— B3aUMOJICICTBUE MEAU C A30THOMU
KUCJIOTOM Pa3jIMYHON KOHLICHTPALINH.
e JlaGopaTopHbIE OMBITHI:

PackppIBaTh CMBICT N3Y4YaE€MbIX
MOHSATUM (BBIIETSATh UX XapaKTePHbIC
MIPU3HAKU) U IPUMEHSTH ATH TTOHSATHUS
MIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, IS OOBICHCHUS

OTJIEIBHBIX (DAKTOB U SIBJICHHI.
OOBsCHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIJIOB U
UX COCIMHEHUM ¢ yYETOM CTPOCHHUSI X
aTOMOB U TOJIOKEHHUS

B [lepuognueckon cucreme
XUMUYECKUX 3JIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAJIIOB, UX
BaXXHEHMIIINX COCIMHCHUMN,
MOATBEPKAasi ’TO ONMHUCAHUE
npuMepaMu ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIUu.

XapakTepu3oBaTh BIUSIHUE HEMETAIIJIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OITUCHIBATH PUMEHEHUE
B Pa3JIMYHBIX 00JACTAX

MIPAKTUYECKOMN IEATEIbHOCTH

56



denepanpHas pabouas nporpamma | Xumus. 10—-11 kmaccer (0a30BbIi

— KAaUCCTBCHHBIC PCAKIIMHN HAa aHWOHBI U
KaTuOH aMMOHUA.

YCIIOBCKA.
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e [IpakTrnueckue pabOTHI:

Ne 3. Pemienue skciepuMeHTaIbHbIX

3aj1a4 no teMe «HemeTramably.

e PacuérHrle 3agaun:

— pacyeThl MacChl BEIIECTBA

WJIH o0beMa ra3oB 10
HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIH O00beMy
OJTHOTO U3 YYaCTBYIOITUX

B PCAKIIUU BEIIECTB; PACUCTHI
Macchbl (00beMa, KOJTMYeCTBa
BELIECTBA) IPOIYKTOB PEAKIUH,
€CJIM OJTHO

13 BEHICCTB UMECT IPUMECH

ITonTBEepx’aaTh CyHIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPraHUYECKUMHU BELIECTBAMU

C ITIOMOIIBIO YPAaBHEHUM
COOTBETCTBYIOIIMX XUMHUECKUX
pEaKIUN.

PackppiBaTh CyIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKIUN
IIOCPEICTBOM COCTABJICHUS
AJIIEKTPOHHOTO OallaHca ATUX PEaAKIIHA.
[IpoBoauTh peakuuu,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3y4YaeMBbIX BEIIECTB,
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2.3

CBs3b
HEOPraHUYECKUX U
OPraHUYECKUX
BCIIIECTB

Heoprannueckue u

OpraHUYeCKUEe KUCIOTBHI.
Heoprannueckue u

OpraHUYeCKue OCHOBAHUSI.
AMdoTepHbIE HEOPTAHHYECKHE
OpraHUYECKUE COCTUHEHUS.
['eneTnueckasi CBA3b HEOPraHUUECKUX U
OpraHUYeCKUX BEIIECTB

pacno3HaBaTh ONBITHBIM YTEM
AHUOHBI, IPUCYTCTBYIOINE B BOJHBIX
pacTBOpax.

Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHHUE,
HAOJI0/IEHUE U ONMCAHUE XUMHUUECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIMOHHbBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboTHI).

IIpencraBiaTs pe3yabTaThl
XUMHUYECKOTO dKCIIepUMeHTa B hopme
3aIIUCU YPaBHEHUU
COOTBETCTBYIOIIUX PEAKUUNA U JI€TaTh
BBIBOJIBI HA UX

OCHOBE.
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CreoBath npasBuiam NOJIb30BAHUS
XUMUYECKOU MOCY0N U
1a60paTOPHBIM 000PYAOBAHUEM.
IIpoBOINUTH BBIYKCIICHUS

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIMM.
CamocCTOSTeNbHO IAaHUPOBATH U
OCYILECTBJISITH CBOIO MO3HABATEIIBHYIO
NEATEIbHOCTD; MPUHUMATh aKTUBHOE
y4acTue B IPyNIoBOi ydeOHOU
NEATEIbHOCTH

Uroro no pazneny 17
Paznen 3. XumMus 4 :KU3Hb
3.1. | Xumus u Ku3Hb 4 Ponp xumun B oGecriedeHIN PackpbIBaTh pojib XUMHUM B PEILICHUHU

DKOJIOTMYECKOM, YHEPIreTUUECKOU U
MUIIEBON 0€30MacHOCTH, Pa3BUTHHU
MeauuuHbL. [ToHATHE 0 HAYyYHBIX
METOJ1aX ITO3HAHMS BEIICCTB B
XAMHUYECKUX PEAKIIHH.
[IpencraBinenust 00 0OIMIMX HAYYHBIX
MPUHIMIIAX POMBIIIJIEHHOTO
MOJIYYEHHUS BAXKHEUIIIMX BEIECTB (HA
npuMepax Ipou3BOJICTBA AMMHUAKA,
CEepHOM

KHCJIOThI, METAHOJIA).

YenoBek B MUpE BENIECTB, MAaTEPUATIOB
Y XUMUYECKUX PEaKIUuii: XUMUS U
37I0pOBbE YEIOBEKA; MpaBUia
HCII0JIb30BAaHUS JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPhEBBIX U
AKOJIOTUUECKHUX IPoOIeM
YeJI0BEYECTBA, ONMCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTHUSI XUMUUYECKOM
HAayKHU U TEXHOJIOTHUHU.

[IpumensTh mpaBuia 6€30MacHOTo
oOpalieHus ¢ BeIIeCTBaMH,
HCIIOJIb3YEMbIMH B TTOBCETHEBHOM
’KU3HU, MPaBUJIa MIOBEJCHUS B IIEIISAX
cOepexeHus 3I0POBhS M OKPYKAIOIEH
MIPUPOJIHON CPeJIbl; TOHUMATh BPE/l
(OMmMacHOCTh) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, mosicHATh
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npenapaToB; MpaBuiia 0€30MacHOro
UCIIOJIb30BaHUs MPErapaToB OLITOBOM
XMMUH B ITOBCEIHEBHOM KM3HHU. brITOBas
XAMUYECKask TPaMOTHOCTh

Ha IPUMEPax CIOCOObl YMEHBIIICHUS U
MIPEIOTBPAICHUS UX BPEIHOTO
BO3JECHUCTBUS.

AHaIM3UPOBATh U KPUTUUECKU
OIICHHBATh WH(OPMAITUIO, CBSI3aHHYIO
C XUMHYECKHMH TIPOIECCaMU U UX
BIIUSIHUEM Ha COCTOSIHHEC
OKPYXaIOUIEN CPEIBL.

Hcnonb30BaTh MOJy4YeHHbIC 3HAHUS U
npejcTaBiIeHus o cepax
NEeSTebHOCTH, CBSI3aHHBIX C HAYKON U
COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK
OCHOBY JIJISI OPHCHTAIINH B BEIOOPE
cBoel Oyayien npodecCHoHAIbHOM
NESITETHHOCTH.

[IpuHUMAaTh yuactre B 00CYKICHUU
npo0JieM XUMHUECKON U
AKOJIOTHYECKOUN HAIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HITHIO
1o mpobJIeMe U TpeiaraTh BO3MOKHBIC

IyTH €€
penieHus
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO [TIPOTPAMME
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