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HOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo XMMHUM Ha YpOBHE CpeAHero odiiero oopazoBaHus pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®eneparnumn», TpeOOBaHUIM K pe3yibTaTaM OCBOEHHUs (eaepanbHOi 00pa3oBaTebHOMN
mporpaMMbl  cpeaHero oomero o6OpazoBanus (POIlI COO), mnpeacTaBiICHHBIX B
®denepanbHOM TOCYJAapCTBEHHOM oOpaszoBaTtesnibHOM cTranaapre COO, ¢  yuérom
Konnenmuu mnpenogaBanusi yuyeObHOro mpeaMmera «XuMHsS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepainuu, peanu3yloldX OCHOBHBIE 00pa3oBaTEIbHBIE
IPOrpaMMBbl, U OCHOBHBIX MosoxkeHul «CtpaTerun pa3BuTHs BocnuTaHus B Poccuiickoit
®denepanun Ha iepuo a0 2025 roga» (Pacnopsbkenne [paBurensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe IMPOrpaMMbl 110 XMMHUHU, K ONPEJIEICHUIO 00IIen
CTpaTeruu OOyuYeHHUs, BOCHUTAHUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npenmMera «Xumus» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIETITYaJIbHbIE
nonoxxerust ®I'OC COO o B3auM00OYyCIOBIEHHOCTH 1IEJIEH, COepKaHus, Pe3yIbTaTOB
o0OyueHus U TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJy4aeMOE€ BBIMYCKHUKaMHU 001eo0pa3oBaTeIbHON
OpraHu3alluy, SBJISETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAIOLIMM H3TallOM peaju3aldyd Ha COOTBETCTBYIOLIEM €My O0a30BOM YypOBHE
KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX 1IETOCTHON CHCTEME XMMHUYECKOTro 00pa3oBaHus. JTU
LEHHOCTHU KAacaroTcsl MO3HaHMWsS 3aKOHOB MNPUPObI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
o011elt KyJIbTYpBI 4ETTOBEKA, a TAKKE IKOJIOTMUECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY
3I0pOBbIO U IPUPOIHOM cpere. PeanuzyeTcs xumuueckoe oOpazoBaHre 00ydaromuxcs Ha
YpOBHE cCpeJHero o0Imero oOpa3oBaHUsl CpEACTBAMHU Y4eOHOTO mpeameTa «XUMHS,
COJIep)KaHME U MOCTPOEHHE KOTOPOro OMpeeeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM
cnenu(UKN HAyKu XUMUH, €€ 3HaUeHUS B MMO3HAHUH IPUPOBl U B MAaTePHAIbHON KU3HU
oOmiecTBa, a Takke € Y4Yyé€ToM OOHMX LeJeil W NPUHLHUIIOB, XapaKTEPHU3YIOMIMX
COBpPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuMHUSL Kak 3JEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK HrpaeT ocoOyi pojb B
COBPEMEHHOM LMBMUJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MarepuanbHOW KylbTypbl. OHa
BHOCHT CBOIl BKJIaJl B (hOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIIIUICHUS, B CO3JaHNE
LEJIOCTHOTO MIPEICTAaBIEHUs 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA,
KOTOpoe ¢opMHpyeTcs B XMMHUHM Ha OCHOBE ITOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKPYXKAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSI3M MEXJY CTPOCHHMEM BELIECTB, HX
CBOMCTBAMHU M BO3MOKHBIMH 00JIACTSIMH MTPUMEHEHUSI.

TecHO B3aUMOJAEWUCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YacTbI0O MUPOBOM KyJIBTYphl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO TPyia
U KM3HU KaX0ro wieHa obmecTBa. CoBpeMeHHas XUMUs KaK HayKa co3uaaTebHasi, Kak
HayKa BBICOKMX TEXHOJIOTHI HallpaBJIeHa Ha pelIeHue I1o0anbHbIX MPOOIeM YCTOWYNBOTO
pa3BUTHUSA 4YEIOBEUYECTBA — CBIPbEBOW, DHEPreTUYECKOW, IMILEBON, 3KOJOTMYECKOU
0€30MaCHOCTH U OXPaHbI 37J0POBbSI.



B cootBeTcTBUM € 00IIMMHU LEISIMHU U IPUHIUIIAMU CPEIHEr0 0011ero o0pa3oBaHus
comepkaane mnpenmera «Xumus» (10-11 xmaccel, 0a30BBI ypOBEHb W3yYCHUS)
OpUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaroIIMXCs,
HEOOXOIUMYI0 UM i BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUS B KHU3Hb COI[MYMa, MPOJIOJDKEHUsS 00pa30BaHMs B Pa3IUYHBIX 00IACTIX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisironMu npeaMeTa « XUuMHUsD» SBISI0TCS 0a30BbIe Kypehl — «Opranndeckas
xumus» U «OO0Imas u HeopraHudeckass XUMHUsD), OCHOBHBIM KOMIIOHEHTOM COZEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HayKU: CHCTEMA 3HAHUMN IO HEOPTaHUYECKOM XUMUU
(c BKJIIOUEHHMEM 3HAaHUU M3 OO0IIEW XMMHHM) U OpraHnyeckod xumuu. dopmHupoBaHUE
JAHHOW CHUCTEMbl 3HAHUW TIPU H3YYEHUH TpeaMeTa oOecrneyruBaeT BO3MOXKHOCTh
paccMOTpPEHUs] BCETO MHOI000Opa3usi BEUIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOpUN XUMUU.

Crpykrypa coxaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» chopMupoBaHa B MporpamMme o XUMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCJIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTUEM 3HAHUU Ha ONpPENENEHHBIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCcKOW XMMHH BELIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KJIACCHYECKOW TEOPUH
CTPOCHMSI OpPraHWYECKUX COEIWHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUECKUX U
AIIEKTPOHHBIX IMPEACTABICHUN O CTpoeHUHU BeliecTB. CBeaeHus: 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTUYECKU
AKTUBHBIX COEAMHEHUWH. B Kypce OpraHMdeckol XUMHH IIOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHHs TepBOHAYAIbHbBIC
NpPEJICTAaBICHUSI O XHMHUYECKOW CBSA3HM, KIACCU(DPUKAIMOHHBIX TPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUYECKON pEaKI1H.

[Ton HOBBIM yriom 3peHuss B 1npeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi HM3yYeHHBIH Ha ypOBHE OCHOBHOTO 00miero oOpa3oBaHuUs
TEOpEeTUYECKU MaTepual U (HaKTOJOTMYECKHE CBEJEHHUS O BEIIECTBAX UM XMMHUYECKOU
peakmuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 Heoprannyeckasi XUuMHs»» 00ydaroliMCst
NPEIOCTABISIETCS BO3MOYKHOCTh OCO3HAaTh 3HAYEHHE IEPUOJUYECKOr0 3aKOHa C
OOIIETEOPEeTHUECKUX U METOAOJOTHUYECKUX MO3UIMM, TIy0Ke MOHATh HCTOPUYECKOE
u3MeHeHne (YHKIMNA 5TOro 3akoHa — OT o0oOmarwmel A0 OOBsSCHSIoUEH U
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUMA O Ba)XHEWIIMX BENIECTBaX, MX COCTAaBE, CTPOCHUH,
CBOICTBaX M NPUMEHEHHH, a TaKKE O XUMHUYECKUX pEeaKIMsIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSX IMpOoTeKaHus JomnonHsercs B Kypcax 10 u 11 kmaccoB snemeHTamu
COJIep KaHMsI, UMEIOIMMHU KYJIbTYPOJOTUYECKUNA U MPUKIATHON XapakTep. DTU 3HAHUS
CHoCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSI3M XUMHUH C APYTUMHU HayKaMH, PacKphIBAIOT €&
poJib B TO3HABATEIbHOW M MPAKTUYECKON JesATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXEHHUS K TPOIECCYy TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUIECKHX
NPWIOKEHUH XHWMHHU, TOMOTAIOT BBIMTYCKHHKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XMUMHEW, KPUTUYECKH OCMBICIUBATH
MH(GOPMALIUIO U TPUMEHSATH €€ JJI MOMOJIHEHUS 3HAaHUM, PEeIIEHUsI UHTEIEKTYalIbHbIX U



IKCIEPUMEHTAIBHBIX HCCIIEN0BATEIbCKUX 3a7ad. B 1memom conepkaHue ydeOHOTO
npeaMera «XuUMEs» JaHHOTO YPOBHS M3yY€HHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y
00y4arIMUXCsi MUPOBO33PEHYECKON OCHOBBI sl TOHUMaHUS GUI0COPCKUX UIEH, TaKUX
KaK: MaTepUaJbHOE  E€IMHCTBO  HEOPraHMYECKOT0 U  OPraHMYecKOro  MHpa,
00yCIIOBJIEHHOCTh CBOWCTB BEIECTB HMX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
IPUPOIHBIX SIBJCHUM MYTEM 3KCHEPUMEHTa U PELICHHs] IPOTUBOPEUMI MEXAY HOBBIMHU
dbakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XHMUU B PpEUICHUU
AKOJIOTUYECKUX MpOoOJieM, a Takke MpooOiieM cOepexeHUs SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUI U MAaTE€pUaJIOB.

B nane pemieHus 3agad BOCHUTAHUS, PAa3BUTHS U COLMAIU3ALMUA OOYyYAIOIIMXCS
MPUHSATHIE TPOTPAMMON 110 XUMHUH MOAXO/AbI K ONPENEIICHUIO COACPIKAHMS U MTOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMHUPOBAHHWE YHHMBEPCAJIbHBIX YYEOHBIX JEHCTBUH,
UMeroIuX 0a30BO€ 3HAUYCHHE JUISl PA3JTUYHBIX BUOB JESTEIBHOCTHU: PEIICHUs MpoodiieM,
MOMCKa, aHaIn3a U 00paboTKu MHGOPMAIMK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbITa
MPaKTUYECKOM U HUCCIEAOBATENbCKON JAESITENbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMHUU KaK Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHus,
TaK U HAa YpPOBHE CpeJHEro oduiero oopa3oBaHus, MPU ONPEIEICHUN COAEpPKATEIbHON
XapaKTEPUCTUKH LeJIed HW3y4YeHHs] TMpeIMETa HAMpaBICHHEM IEPBOCTEIIEHHOMN
3HAYMMOCTH TPAAUIMOHHO MpU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKON HAyKH Kak
00JaCTH COBPEMEHHOT'O €CTeCTBO3HAHUS, MPAKTHUUECKON NEsATEIHHOCTU YEeIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKONM TOYKH 3PEHUS TAKOH
MOAXO0/ K ONPEIETICHUIO 1IeJIe N3yUeHUs TPeAMETA SIBIISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs TJIaBHBIMH LEIAMH U3y4YEeHUS IpeaMeTa « XuMus»
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBASIIOTCSA:

e (opMHpPOBAHHE CUCTEMbl XUMHUYECKUX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpa, B OCHOBE KOTOpPOM JI€KaT KIIIOUEBbIE
NOHATHS, (PyH/IaMEHTaIbHbIE 3aKOHBl U TEOPUHM XMMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE U MOHMMAaHUE CYIIHOCTH JOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO
XapakTepa, 03HAaKOMJICHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBJICHHUS,

e (opMupOBaHHE M Pa3BUTHE IMPEJCTABICHUNH O HAYYHBIX METOJAaX IO3HAHUS
BEUIECTB M XMMHUYECKHUX DPEAKIUH, HEOOXOAMUMBIX Al MPUOOPETeHUS yMEHUM
OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMUYECKUX SIBJICHUI, UMEIOIIMX MECTO B
IPUPOJIE, B IPAKTUUECKON U MOBCETHEBHOM )KU3HH;

® Da3BUTHE YMEHHMH U CIIOCOOOB IESATENBHOCTH, CBSI3aHHBIX C HAaOIIOJCHHEM U
00BSCHEHHEM XMMHUYECKOT0 SKCIEPUMEHTa, COOII0/IEHUEM MpaBuil 0€30MacHOTO
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ aTuM, copepkaTenbHas XapaKTepUCTHKa Ieled U 3a7ad HM3yueHus
npeaMera B MporpaMMe MO XMMHMHM yYTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHM C
HOBBIMHM TPUOPUTETAMU B CHCTeMe cpeaHero obmiero obpasoBanus. CerogHs B
NpPEroaBaHuM XUMHUH B OOJbIIEH CTENEeHH OTHAETCS NPEANOYTCHHE MPAKTUIECKON
KOMIIOHEHTE CcOJepaHusi OOy4YeHMs, OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIMYCKHHMKA



00111e00pa3oBaTEeNbHON  OpraHM3alldy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(YHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMHU Y YMEHHUSIMHA aKTHBHOTO MTOJTY9IEHUS
3HAHUI U MPUMEHEHUS UX B pealbHOM JKU3HU JJIs PELICHUs IPAKTUUECKUX 3a/1ad.

B cBs3u ¢ 3TUM TpH U3yYeHUH TpeaMeTa «XUMHUsS» JOMUHHUPYIOIIee 3HauCHUE
IpUOOPETAIOT TaKKe IIeJIU U 3a/1a4M, KaK:

ajanTtanus OoOyJaroIIUXCsl K YCIOBUSIM JWHAMHUYHO pa3BHUBAIOIIETOCS MHPA,
(dopMHUpOBaHHE MHTEIEKTyaJlbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY MPHHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaLUAX, CBA3AHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

(dopMupoBaHHe y 00y4YarOIUXCs KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINN),
UMEIOIINUX YHHMBEpPCAIbHOE 3HAYEHHE AJIS PA3IMYHBIX BHJIOB JESATENBHOCTU: PEIICHUs
npo0JieM, oKcKa, aHanu3a 1 00padboTKU HH(POPMALIUH, HEOOXOJUMBIX JIJIsl IPUOOPETEHUS
OTIBITA JESTENLHOCTH, KOTOPAasi 3aHUMAET Ba)KHOE MECTO B IMO3HAHUM XUMHH, a TAKKe JUIs
OLICHKH C TIO3MIUK HKOJOTHYECKOW OE30MacHOCTH XapakTepa BIUSHHS BEIIECTB WU
XMMHUYECKHX MPOIECCOB Ha OpPraHU3M YeI0BeKa U IPUPOJHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX H TBOPYECKHX
crocoOHocTel 00y4aromMXCsi: CIIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpeTaTh HOBBIE
3HaHUS TI0 XMMHU B COOTBETCTBHHM C >KM3HCHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH JUI TOMCKA U aHAIN3a y4eOHON 1 Hay4HO-
HOMYJIIPHON MHPOPMAIIMH XHMHYECKOTO COICPIKaHUS;

dopMHUpoBaHHEe U pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOJATETFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO
HEOOXO/JMMbI, B YaCTHOCTH, IMpH IUIAHUPOBAaHUU U TPOBEACHUU XUMHUYECKOIO
IKCIICPUMEHTA;

BOCIIUTaHUE Y 00yUaroIuxcsl yOekIEHHOCTH B TYMaHUCTUYECKOW HAIPaBICHHOCTH
XUMHUHM, €€ BaXHOM pOJM B pEUIEHUH TIJI00aNbHBIX MpoOJeM palruOHAIBHOIO
NPUPOJIOTIONIb30BAaHNUs, TIOMOJHEHHUS] JHEPreTHUECKUX PecypcoB M  COXpaHEHUs
TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO OTHOIIIECHUS K TIPUPOJIC
U CBOEMY 3/I0POBbIO, a TAKXKe MPUOOPETEHUS ONbITa UCIOIB30BaHMS MTOJyYEHHBIX 3HAHUN
JUIA TPUHATUS TPAMOTHBIX PEIICHUH B CHUTYalMsAX, CBA3AHHBIX C XWMHUYECKUMU
SIBIICHUSIMH.

B ydyeOHOM muaHe cpegHero oOumiero oOpazoBaHus MpeaMeT «XUMHsD 0a30BOTO
YPOBHSI BXOJIUT B COCTaB MPeAMETHOM 00macTu «EcTecTBEHHO-HAYYHBIE TPEAMETHD).

OO0miee YMCIO 4YacoB, OTBEACHHBIX JJIi M3YyUYCHHS XUMHUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero obpasoBanus, cocrapiser 68 yacoB: B 10 kimacce — 68 yaca (2 yac B
Hezenmo), B 11 kimacce — 66 gyaca (2 yac B Heelno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMUH

[Ipenmer opraHuyeckoil XWMuHU: €€ BO3HHUKHOBEHHUE, pPa3BUTHUE M 3HAUCHUE B
MOJIyYEHUHU HOBBIX BELIECTB U MaTEPUAIIOB. TeopHst CTPOEHUSI OPraHUYECKUX COETUHEHUI
A. M. BytnepoBa, €€ ocHOBHbIE MONOKEHUSA. CTpyKTypHbIE (HPOPMYJIbl OPraHUYECKHX
BellecTB. ['omoiorus, nzoMepusi. XUMHUECKas CBSI3b B OPraHUYECKUX COCIUHEHUSIX —
OJIMHApHbBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o KilacCU(pUKALMKU OpraHMYecKuX BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U TPUBUAJIbHBIE HA3BaHUS BaKHEHILINX
MpeACTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKClepUMEHTaIbHbIE METOJbl M3y4Y€HHUsl BEUIECTB M HX MpEeBpalICHUI:
O3HAKOMJICHHE C OOpa3llaMyd OpPraHMYeCKHX BEIIECTB M MaTepHallaMd Ha HMX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIEeCTB, HAOIIOJEHWE W  ONUCAaHUE
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB [P HarpeBaHUU
(naBiieHue, 00yTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKAN psAA. MeTaH U 3TaH — NpOoCTerIIne
MPE/ICTAaBUTEN AJIKAaHOB: (PM3WYECKUE U XMMHUYECKHE CBOWCTBA (PEaKklMy 3aMEIECHUs U
rOpeHus ), HaXOKJAEHUE B IPUPOJIE, OJTyUYEHNUE U IPUMEHEHHUE.

ATIKEHBI: COCTaB M CTPOEHHE, I'OMOJIOTMYECKUU psA. OTWIEH M NPONWIEH —
NpOCTEHIINE MPEICTAaBUTENN AJKEHOB: (PM3MUECKHEe W XMMUYECKHUE CBOMCTBa (peakuuu
TMJIPUPOBaHUsA, TaJOr€HUPOBAaHUSA, TUApPATALMU, OKUCIECHHS U IOJHMMEpPU3aLNN),
NOJIy4eHUE U IPUMEHEHHE.

Ankamuensl: Oytamuen-1,3 wu MertunOyraauen-1,3: cTpoeHue, BaxHeHIIne
XUMHUYECKHE CBOMCTBA (peakuus nonuMepusannn). [lomyueHne CHHTETHUECKOrO KayuyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTHYECKHU PO, ALCTHICH —
NPOCTEHUIINI MpeACTaBUTENb AJTKWHOB: COCTaB, CTPOCHHE, (U3NYECKHE M XUMHUYECKHE
CBOICTBA (peaKy THIPUPOBAHNUS, TAJIOT€HUPOBAHNUS, THAPATALMHU, TOPEHUS ), TOTyYEHUE
U TIpPUMEHEHUE.

Apensl. benson: coctas, ctpoeHue, puU3ndecKrue U XUMHUYECKHE CBOMCTBA (peaKIuu
rajJIoreHMPOBaHUSl W HUTPOBAHM), TMOJYYEHUE U TpPUMEHEHHue. Tomyon: cocmas,
cmpoeHue, @uauueckue U XumuuecKue CcoUCmead (peakyuu 2anoeHuUposaHusi U
HUMPOBAHUs1), noiyyenue u npumeHenue. TOKCUYHOCTb apeHOB. |'eHeTHMUecKas CBA3b
MEX/1y YIJI€BOJIOPOAaMH, IPUHAIIEKAIIMMHU K Pa3IMNYHbIM KJIaCCaM.

[TpupoaHbIle UCTOUYHUKH YTIIEBOJIOPOAOB. [IpupoaHblil ra3 U MonyTHbIE HEPTSIHBIE
ra3sl. Hed1p 1 e€ mpoucxoxaenue. Croco6sl nmepepadboTku HeTH: MeperoHKa, KPeKuHT
(TepMuYecKui, KaTalUTHYecKuil), mnuponu3. IlpoaykTsl nepepabOTKM HEPTH, HUX



IPUMEHEHHE B MPOMBILUIEHHOCTH M B ObITy. KaMeHHBIM yroib M HPOIYKTHl €ro
nepepadoTKH.

OKCIEpUMEHTAJIbHBIE METOABl M3yYEHHs BEIIECTB W MX IPEBPALLCHUMN:
O3HAKOMJIEHHE C 00pa3lamMu IUIacTMace, KaydyKoB M pe3uHbl, Koyuiekuuu «Hedtb» u
«YToNb», MOJAEIUPOBAHME MOJIEKYJ YIJIEBOAOPOJOB M  TaJIOT€HONPOU3BOJHBIX,
IPOBEJICHNE NPAKTUYECKOW PAOOTHI: MOIYUYEHUE ITUIIEHA U U3yUYEHHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Bbruncnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA UM NMPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WJIK IPOIYKTOB PEAKIIH).

Kucaopoacoaep:kamme opranndecKue coelMHEHUs!

[IpenenpHblE OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (pU3nUecKue u
XMMUYECKHE CBONCTBA (peakluM ¢ aKTUBHBIMH METAJUIAMH, TaJOr€HOBOJOPOJAMHU,
ropeHue), IpuMeHeHue. BomopoaHbie CBS3M MeXAy MOJEKyJlaMu chupToB. [leiicTBue

METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaTtoMHbl€ CUPTHL. DTUIEHIIUKOIb U TJIMLUEPUH: CTPOCHUE, (U3HUECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO IIEJIOYHBIMH MeETalllaMU, KadyeCTBEHHas
peakiuus Ha MHOTOaTOMHBIE clupThl). /leficTBue Ha opranusm uenoBeka. [IpumeneHue
[IMLEPUHA U STUIICHTJIMKOJISL.

®deHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA. TOKCMYHOCTh
denona. [lpumenenue derona.

Anpaerunpl U kemonsi. DopManbAETui, aleTalbIeru1: CTpoeHue, (pusndeckue u
XUMUYECKHE CBOMCTBA (PeaklMi OKUCICHUS U BOCCTAHOBJIEHUS, KAYECTBEHHbBIE PEAKIINN),
MOJIy4€HUE U IPUMEHEHHE.

OnHOOCHOBHBIC TMpeeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3HUECKHe U XUMUYECKHUe CBOMCTBA (CBOICTBA, o0IIMe /1715 Kilacca
KHUCIIOT, peakius dTepudukaium), noirydeHue u npumeHerne. CTeapuHoBas U OJIEHHOBAs
KHUCIIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJM BBICHIMX
KapOOHOBBIX KHUCJIOT, UX MOIOLIee IeiicTBHE.

CrnoxHble 3(pUpbl Kak NMPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupo. buonornyeckas pois )KHPOB.

VYrieBonpl: cocTaB, KiaccUUKaIUs YIJIEBOJOB (MOHO-, AM- U TOJUCAXAPUJIbI).
['mroko3a — mpocTelmii MOHOCcaxapu/l: 0OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (pru3ndecKkue
U XUMHYECKHE CBOWCTBa (B3aumojenictBue c rugapokcugom wmemu(ll), oxucnenue
aMMMAYHBIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHHE, OPOKEHUE TIIOKO3BI),
HaXO0XJEHHUE B IPUPOJE, IPUMEHEHUE, Ononorudeckas posb. PorocunTtes. Ppykro3a Kak
M30MeEp TIIFOKO3BI.

Kpaxman u uemitono3a Kak mnpupoanble mnonaumepbl. CTpoeHHe Kpaxmana u
HeJUTi0103bl. PU3NUecKre U XMMUYECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs
peakIys C HOJI0OM).

DKCepUMEeHTaJIbHbIE METO/Ibl U3yUEHHs BEUIECTB U UX MPEBPAIICHUI: TPOBEICHUE,
HAOJII0/ICHNE U ONHUCAaHNE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBCHHBIE
peaKIuu OAHOATOMHBIX CITUPTOB (OKUCTeHHE 3TaHoa okcuioM Meau( 1)), MHOToaTOMHBIX



crupToB (B3auMoeicTBHe Tiulieprna ¢ ruapokcuaom meau(ll)), anpaeruaos (okuciaeHue
aMMUaudHbIM pacTtBopoM okcuaa cepedpa(l) u ruapoxkcunom meau(ll), Bzanmonerictue
KpaxMaia ¢ MOJ0M), IPOBEICHUE MPAKTUUECKONH pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérurlie 3agaun.

Bbrurcnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA UM NMPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WM MIPOTYKTOB PEAKIIIH).

A3oTconepKaliye OpraHu4ecKue COeJUHEHMS.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHmdyeckue coeAuHeHus. Duszndyeckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IpUMepe INuiuHa). buonornyeckoe 3HaueHne
aMUHOKHUCIOT. [lenTuebl.

benku kak mpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BropuyuHas
U TPETUYHAS CTPYKTYypa OeNKoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOIN3, J€HATYpalus,
KayeCTBEHHBIEC PEAKIMH Ha OEJIKU.

DKcrepuMEeHTalbHbIE METO/IbI M3YUEHHS BEIIECTB U UX IPEBpPALLEHUI: HAaOII01eHNE
U OINHUCAaHME JEMOHCTPAI[MOHHBIX OIBITOB: JEHATypaluus OENKOB IpU HarpeBaHUHU,
[[BETHBIC PEAKIINH OEIIKOB.

BbicokoMoOJIeKYJIAAPHBIC COeIHHECHHS

OCHOBHBIE TMOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALIUK, CPEIHAS MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN — MOJIMMEpU3alus U
NOJINKOHJEHCALHS.

OKCliepUMEHTaIbHbIE METOJbl M3y4Y€HHUsT BEUIECTB M HX MpEeBpalICHUIL:
O3HaKOMJICHHE ¢ oOpa3lamM MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXINpEeaMETHBIX CBA3€H NPU M3YYEHUU OpraHndeckoil xumuu B 10
KJIacce OCYIIECTBIIIETCS Yepe3 MCIIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHSATHH, SBISAIOIIMXCS CHCTEMHBIMU JUIS OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAay4HbIE TIOHATHUSA: SABJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CUHTE3, KJIACCU(pUKAIUA, NMEPUOANYHOCTh, HAOIIOJCHUE, U3MEpEHHE,
AKCIIEPUMEHT, MOJECIIUPOBAHUE.

®duszuka: MaTtepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SYHEPreTUIeCKUui
YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI M €IMHULIBI X U3MEPEHUSI.

Bbuonorus: knetka, opranusm, 6nochepa, 0OMEH BELIECTB B OpraHu3Me, HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OENKH, YIIIeBOAbL, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpanabl, TOpHBIE MOPOIBI, TOJE3HBIE HMCKOMAeMble, TOILIUBO,

pecypchl.



TexHonorus: MMUIICBLIC TMPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO MHUTAaHHWA, MOIOIIHC
CpeAaACTBa, JICKAPCTBCHHLIC 1 KOCMCTUUCCKUC TIPCIIapaThl, MAaTCpHAIbl N3 NCKYCCTBCHHBIX
N CHHTCTHYCCKHUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBBI XUMHH

XUMUYECKUN 3eMEHT. ATOM. Sapo aToma, M30TONBI. DJIEKTPOHHAS 00OJOUKA.
DHepreTHyecKue ypOBHH, IMOIYpPOBHH. ATOMHBIE OpOWTanmH, S-, P-, O- DIEMEHTHI.
Oco0eHHOCTH paclpeesieHusl AIEKTPOHOB MO0 OpOUTAIsIM B aTOMAX 3JIEMEHTOB MEPBBIX
4eThIPEX NEPUOAOB. DINEKTPOHHAS KOH(PUTYpaLlUsi aTOMOB.

[lepnonnueckuii 3akoH U Ilepuoanueckas cucrema XUMHUYECKHUX dnemMeHToB J1. U.
MenpeneeBa. CBsA3p NEPUOAUYECKOrO 3aKOHA M llepnoanueckoil CHCTEMbl XUMHYECKHX
anemenToB J[. WM. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX W CJIOXKHBIX BELIECTB IO IPYINIIAM W NEPUOJAM. 3HAYCHHE IMEPUOIMYECKOTO
3aKOHA B Pa3BUTHH HAyKH.

Ctpoenue BemiecTBa. XUMUYECKasi CBsA3b. BUIIBI XUMHYECKOM CBsA3M (KOBaJlEHTHAS
HEeMoJsipHast M TOJIApHasi, WOHHAsg, MeTajulMueckas). MexaHu3mbl 00pa3oBaHUs
KOBQJICHTHOW XMMMUYECKOH CBsI3U (OOMEHHBIN W JIOHOPHO-aKIenTOpHbIN). Bomopoanas
CBA3b. BajeHTHOCTE. DneKTpoOoTpULATENbHOCTh. CTENEHb OKUCIIEHUS. VIOHBI: KaTHOHBI U
AQHUOHBI.

BemecTtBa MOJEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. T UMbl KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT
THUIA KPUCTAININYECKON PEIIETKHU.

[TonsiTHEe 0 nUCIEpCHBIX cucTeMax. MIcTuHHBIE U KOJUTOMHBIE pacTBOpBl. MaccoBas
J10JIsL BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdyeckux coenvHeHuid. HoMeHKiaTypa HeopraHMYeCKHX
BEILECTB. | eHeTHYeCKast CBsI3b HEOPTaHUYECKUX BEILECTB, IPUHAICKAIUX K Pa3INYHbIM
KJIacCaM.

Xumunueckas peakuus. Kinaccupukamnmsi XkMUYECKUX PEaKIMii B HEOPraHUYECKOU U
OpraHWYeCKOW XHMMHH. 3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U
IIPEBPALLCHUS SHEPTUM IIPU XUMHUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpartumble
peakiuu. XuMH4ecKoe paBHOBecue. DaKTOPhI, BIUSIOMIME HA COCTOSHUE XMMHYECKOIO
paBHoBecus. [Ipunnun Jle [latense.

OnekTponuTnueckas aucconuanus. CunbHble U cialble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasl, HEUTpaJIbHas, ICJI0YHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIVH.

OKCIEpUMEHTAJIbHbIE METOJAbl M3YyYEHHsS BEIIECTB W HMX IPEBPALLCHUMN:
neMoHcTparuss Tabmuin «llepuonuueckass cuctema Xumudeckux osaementoB [l U.



MeHnpeneeBa», N3y4eHHE MOCNICH KPUCTAUTMYECKUX PEIIETOK, HAOIIOJEHUE U ONTMCAHUE
JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (Pa3joKEeHHE MEPOKCHUJAa BOAOPOJa B
MPUCYTCTBUU KaTaau3aTropa, ONPENENICHHE CpeAbl PacTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIBLHOTO HWHJIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHHE MPAKTUUECKOU
paboTel «BnusiHue pa3nuuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOU peaKinumy.

Pacuérnpie 3a1aun.

Pacuérbl Mo ypaBHEHUSIM XMMUYECKHX PEAKLHI, B TOM YUCIE TEPMOXUMUUYECKHUE
pacy€Thl, pacYEThI C UCTIOIH30BAHUEM MOHSATUS «MACCOBast 10J1s1 BEIIECTBAY.

Heopranuueckass XuMust

Hemeramnel. Ilomoxxenne HemetaimioB B llepumonnueckoil cucTeMe XHMHYECKUX
anemeHToB /. V1. MeHnaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUECKUE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAJJIOB (Ha MpuUMepe Kuciopoaa, cepbl, gocdopa u
yriIepoia).

XUMHYECKHE CBOMCTBA BaXXHEWIIMX HEMETAJIOB (TallOT€HOB, CEphbI, a30Ta,
docdopa, yrmepoga U KpeMHHS) U UX COCAMHEHHH (OKCHIOB, KHUCIOPOICOIEPIKAIINX
KHCJIOT, BOJOPOJAHBIX COCAMHEHUH).

[IpuMeHeHne Ba)XHEHIITNX HEMETAIIOB U UX COCTMHEHUM.

Meramnsl. Ilonoxenne MeramoB B llepuonnueckoil cucTeME XHMHYECKUX
anemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB
meramuioB.  OOmme  ¢usmdeckue  cBoiicTBa  MeTamioB.  CmiaBel  METaJLIOB.
DIIEKTPOXUMUYECKUI s/l HANPSXKEHU METAILIOB.

XHUMHYECKHE CBOMCTBA BaKHEUIIINX METAJUIOB (HATPUM, KUK, KaIbI[UH, MarHUH,
ANFOMUHUM, IUHK, XPOM, 5KEJI€30, ME/Ib) U UX COCANHEHUMN.

O61ue crnocoOsbl nony4yeHust MetayioB. [IpumeneHne MeTaioB B ObITY U TEXHUKE.

DKCIEPUMEHTANIbHBIE METO/bl M3YUEHHUs BEIIECTB M MX MPEBPALICHUN: U3yUYEHHE
KOJUIEKIIUK «MeTalTbl U CIIaBbl», 00pa3IioB HEMETAIIJIOB, PEIIEHUE YKCIIEPUMEHTAIbHBIX
3ama4y, HAOMIOJEHWE U OINUCAaHUE JEMOHCTPAIMOHHBIX U JaOOpPaTOPHBIX OMBITOB
(B3aMMOJIEiCTBUE THAPOKCHAA QJTIOMUHMS C PacTBOpaMU KHUCIOT U IIEJIOYEH,
KaueCTBEHHBIE PEaKI[M1 HAa KAaTUOHBI METAJIJIOB).

Pacuéthbie 3a1aun.

PacuéTsl Macchl BemecTBa mim 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB, PAaCU€Thl MacCChI
(00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET
MIPUMECH.

XuUMUA U )KU3Hb

Ponp xumum B oOecreyeHUMM DSKOJOTUYECKON, DJHEPreTUYECKOW U THIIEeBOU
0€30macHOCTH, pa3BUTHH MeAUIMHBL. [IOHATHE O HAyYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKLIHIM.

[IpenactaBnenus 00 OOMMX HAYYHBIX MPHUHIUMIIAX MPOMBIIUICHHOTO TOJYyYCHHS
BAKHEHILNX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MaTEPUAJIOB: BAKHEUIIINE CTPOUTEIHHBIE MaTEPHAIIbI,
KOHCTPYKLIMOHHBIE MaTepUaIIbl, KPACKH, CTEKIIO, KEpAMHKa, MATEPUAIIbI JUIS AJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUYECKUE U MUHEPATbHBIE YI0OpCHHUS.



XvMUSg W 300pOBbE UEJOBEKa: IMpaBWJIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia OE30MaCHOIO HCIIOJIB30BAaHUS IPENApaTOB OBITOBOW XUMHUHU B
NIOBCETHEBHON KU3HU.

MexnpeameTHbIe CBS3H.

Peanu3anus MexnpeaIMEeTHBIX CBsi3ed NMPH HM3Y4YEHHUU OOLIeH W HEOpraHMYecKOou
XUMHH B 11 Kilacce OCyHIECTBISIETCSI Yepe3 HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHbIX IIOHATHHA, TaK M IIOHATUH, SABIIIOIIMXCA CUCTEMHBIMU I OTIEIbHBIX
IPEeIMETOB ECTECTBEHHO-HAY4YHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAay4HbIe OHATHUS: Hay4HbIHM (hakT, TUIOTE3a, 3aKOH, Teopus,
aHaJlu3, CHHTE3, KiIaccu(UKaus, MNEPUOJAUYHOCTb, HAONIOJACHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHNE, U3MEPEHUE, SIBICHHUE.

®dusuka: MaTepusl, IHEPTHUsl, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaZOaKTUBHOCTh, MOJIEKYJa, AHEPreTUYECKHH YypOBEHb, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, (PU3NYECKHUE BEIMYMHBI M €IMHMIIBI UX U3MEpEHUS,
CKOPOCTBb.

buonorus: kneTka, opranusM, 3KocucTema, ouocdepa, MaKpo- U MUKPOIIJIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OpraHU3Me.

['eorpacdusa: mMuHepanbl, TOpPHbIE TOPOJbI, IOJIE3HBIE HCKOIMAEMbIE, TOIUIMBO,
PECYPCBL.

TexHonorusi: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJUIyprusi, MpPOU3BOJICTBO
CTPOUTENIBHBIX  MaTEepUajoB,  CEIbCKOXO3SIICTBEHHOE  IPOM3BOACTBO,  IUIEBas
IPOMBIIIJIEHHOCTb, dapmarneBTHUECKAs MIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX  IPEnapaTroB, IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepHalOB,
AIIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMEBI 110 XMMHWU HA
FA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YyYalOIIUMHCS
porpaMM  CpelHero o01mero o0pa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHeiM).  HaydHo-meToguueckoil OCHOBOM  uis  pa3paboTKU  TUIAaHHPYEMBIX
pE3yNbTaTOB OCBOCHMSI MPOrpaMM CPEIHEr0 OO0IIero oOpa3oBaHUs SABIAETCA CHUCTEMHO-
NEeATEIbHOCTHBIN NOIXOI.

B cooTBeTCTBUU € CHCTEMHO-IEATEILHOCTHBIM MOAXOJ0M B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS MpeAMeTa «XUMHUS» Ha YpPOBHE CpelHero ooiiero oOpazoBaHUS
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOLIUE:

OCO3HaHUE 00YYAIOIIUMHUCS POCCUMCKON TPaXKTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPE/IEIICHUIO;

HaJM4re MOTHBAIIMH K O0yYEHHUIO;

[[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIEHUI JUYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEGHHOCTEN U NCTOPUYECKUX TPaguIii 0a30BOM HAyKU XUMHH;

TOTOBHOCTh U CITOCOOHOCTH 00YyYarONINXCs PYKOBOJICTBOBATHCS B CBOEH JI€ATEILHOCTU
LEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMM, MPUCYIIUMU ILEJIIOCTHOW CHCTEME XHMHUYECKOIO
oOpaszoBaHus;

HaJIM4Me MPaBOCO3HAHUS HKOJIOTMUECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBUThH LIENU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeAMETa «XHUMHS» JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM ¥ BOCIHMTATEIHHOW JEATETHHOCTH B COOTBETCTBUUM C TyMaHHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU IEHHOCTSAMHM M HJi€ajJaMH POCCUICKOIO
TPaXXTAHCKOTO OOIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TMPaBUIAMHU TOBEJICHUS,
CHOCOOCTBYIOIIMMH  MpOIlEcCaM  CaMOIO3HAHMS, CaMOPa3BUTUS U  HPABCTBEHHOI'O
CTaHOBJICHUS JTUYHOCTHU O0yUaAIOIIUXCSI.

JIM4HOCTHBIE ~ pPE3yJbTaThl OCBOGHHSA  mpeaMmera  «XUMUSI» OTpaXkaroT
c(hOpMUPOBAHHOCTD OMBITA MIO3HABATEIILHON U MPAKTUYECKON JESITEIbHOCTH 00yYarOIIUXCs
0 peanu3aluy NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM UMCJIE B YaCTU:

1) rpaKaaHCKOro BOCIIUTAHMS:

OCO3HAHMS OOYyYalOUIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB M 0OSI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIOPSAKY;

MIPEICTABIECHUSI O COLUMAIbHBIX HOPMAaxX U MPaBUJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESITEIbHOCTH MpU CO3JaHUHM Y4YEOHBIX
MPOEKTOB, pEIICHUH Yy4YeOHBIX W TO3HABATENIBHBIX 3aJa4, BBIMOJIHCHHH XUMHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWUMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI
IPYTUX IPU aHAJIU3€ Pa3INYHbIX BUJIOB yU€OHOU e TeIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAYYHOMY HACIEIUIO OTEYECTBEHHOMN
XUMUU;

yBa)KEHHsI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTUKEHUSI HAYKH €CTh PE3YJIbTAT AJIUTEIbHBIX HAOIIOICHUH,
KPONOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSTHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

MHTEpPECa M TO3HABATENbHBIX MOTHBOB B IOJYYEHHMH M THOCIEAYIOIIEM AaHAJIU3e
UHGOpPMAIIUU O TIEPEOBBIX TOCTHXKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTM OLIEHMBAaTh CUTYyallMM, CBSI3aHHBIE C XUMHYECKUMH SIBICHHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJAECHHE U MOCTYNKH CBOMX TOBApHILEH C MO3HUIIMNA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHME MOCIEACTBUM 3TUX MOCTYNKOB;

4) popMHUPOBAHHSA KYJbTYPbI 310POBbS:

MMOHUMAaHMs [EHHOCTEW 370pOoBOro M Oe3omacHoro oOpasza >KHU3HH, HEOOXOAMMOCTU
OTBETCTBEHHOI'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U NICUXUYECKOMY 3[I0POBBIO;

cOOIOZICHUS TTpaBmiI OE30MacHOr0 OOpaIlleHUs C BEUIECTBAMU B OBITY, TTOBCEIHEBHOMN
KU3HU U B TPYAOBOH JESITENbHOCTH;

MOHUMAaHMs [IEHHOCTU TMPaBUI HHAWBUAYAIBHOTO W KOJJIEKTUBHOTO O€30MacHOro
MOBECHUS B CUTYyallUsIX, YTPOXKAIOIIMNX 3J0OPOBBIO U KU3HU JIOJCH;

OCO3HAHUS TIOCTEACTBUI U HENIPUATHUS BPEIHBIX MPUBBIUCK (YIOTPEOICHHS aIKOTOIIA,
HapKOTHKOB, KypeHUs);

5) TpyaoBOro BoCHUTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4YE€OHO-UCCIIEIOBATEIbCKON AESITEbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEIATEILHOCTH,

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIIEHUWU NPAKTUYECKUX 3a/ad COLHUAJIbLHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3yUYEHUI0 Mpodeccuil pa3iuyHoro pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHHUS NMPEIMETHBIX 3HAHUW 110 XUMUU;

YBaXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYIAOBOH AEsITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIyaJbHOW TPaeKTOPUH OOpa30BaHUS,
Oynymiel mpodeccun ©W peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJIJAHOB C Y4€TOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH  11€JeCOO0pa3sHOro  OTHOIIEHUS K MOPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAHHUS  TJIO0AJIBHOTO  XapakKTepa  JKOJOTUYECKUX  MpoOJeM,  BIUSHUS
HKOHOMMUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HAHHUSI HEOOXOAWMOCTH HCIIOJNB30BAaHUSl JOCTHM)KCHUH XUMHHM JJISl PELICHHS
BOIIPOCOB PALIMOHAIBHOTO MPUPOAOTIONH30BAHUS;



AKTHUBHOTO HEMPUSATHUS IEUCTBUHN, NPUHOCSIINX BPE]l OKPY KAIOIIEH MIPUPOIHOM cpefie,
yMEHUs IIPOTHO3UPOBATH HEeOJIaronpusTHhIE HKOJIOTUYECKUE MIOCJIEICTBUS
MPEINPUHUMAEMBIX JTEUCTBUM U IPEAOTBPALIAT HX;

HaJIM4Ms Pa3BUTOTO HKOJOTUYECKOTO MBILUIEHUS, YKOJIOTHYECKON KYJIbTYphI, OIbITa
NESATETLHOCTH JKOJOTUYECKOW HAaMpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
NO3HABATEIbHONW, KOMMYHHKATUBHON M COIMAJIBHOW IMpaKTUKE, CIIOCOOHOCTH U YMEHHS
AKTUBHO MPOTUBOCTOSITh UICOJIOTUU XeMOPOOHH;

7) HEeHHOCTH HAYYHOI'O MO3HAHUS:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKU U OOLIECTBEHHOM MPAKTUKH;

MOHMMaHUs CTeUPUKN XMMHUHM KaKk HayKH, OCO3HaHuUsi €€ poiu B (hopMuUpoBaHUU
palMOHANILHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO TpeJCTaBiIeHus 00
OKPY’)KAaIOIIEM MHUPE KaK O E€IUHCTBE MPUPOJABI M YEJIOBEKAa, B IMO3HAHUU HPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHUU MPOOIIEM COXPaHEHUS IPUPOITHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTU XMMHH JJIi COBPEMEHHOW NHUBWIM3AIMK: B €€
T'YMaHUCTUYECKOM HaNpaBICHHOCTU U Ba)KHOU POJIM B CO3/IaHUU HOBOW 0a3bl MaTepuabHON
KyJbTYpBI, PEHICHHH TI00adbHBIX MPOOJEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHINEBOM M HSKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, 00€CTIeUeHNHN YCIOBUN YCIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(DOPTHOMN KUZHU
Ka)KJJ0T0 YWICHA OOIIEeCTBA;

€CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH: IOHMMAHMS CYIIHOCTH METOJIOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIIOJIB30BATh MOJy4YaeMble 3HAHUS
JUIS aHalu3a M OOBSCHEHUS SBICHUN OKPY’KAIOIIEr0 MHUpAa W MPOUCXOIAIUX B HEM
W3MEHEHUW, YMEHHUs JenaTh 0OOCHOBAHHBIC 3aKTIOYEHHUS HAa OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS TaHHBIX C LENbIO MOIYUYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHYECKHWE 3HAHUS JUIsl PEIICHUs
Mpo0JieM B pealbHBIX )KU3HEHHBIX CUTYaIIUSsX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHUM IO XHUMHUU B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasiIuuHbIX cdepax npodheccHoHaTbHON

NEeATEIIbHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATDHI

MertanpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOTo mpeaMera «XHMHsS» Ha ypOBHE
cpenHero ooiero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1 (OPMHUPOBAHHSI MUPOBO33PEHHS 00YUAIOIIMXCS MEXAUCIUIUIMHAPHbIC
(MexrnpeaAMeTHbIE) O0IIeHAYYHbIE TIOHSTHSI, OTPaXKAIOLIUE 1IEIOCTHOCTh HAyYHON KapTUHbI
MHUpa U ceun(uKy METOI0B MMO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPIHsl, SBJICHUE, MPOLECC, CUCTEMA, HAy4yHbIM (akT, MPUHIUI, THIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCIEA0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCAJIbHbIE  yueOHble  JeHCTBUS  (IIO3HABATENbHbIE, KOMMYHHKAaTUBHBIE,
peryisTHBHBIE), obecneunBaronre (opmupoBaHne GYHKIIMOHAIBHON TPaMOTHOCTH W
COLIMATILHOM KOMIIETEHIIMH 00yYaronxcs;

CIOCOOHOCTh  OOYyYalolMXCsl HUCIOJIb30BaTh OCBOCHHBIE  MEXIUCIUILUIMHAPHBIE,
MHUPOBO33pPEHUECKHE 3HAHUS M YHUBEpCAIbHbIE y4eOHbIE JEUCTBHUS B IO3HABATEIBHON U
COLIMAIbHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMH yUE€OHBIMU
NI03HABaTEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JE€HCTBUSIMU.

OBiageHne yHUBepCAJbHBIMU YU4eOHBIMH N03HABATEIbHBIMU /1€ICTBUAMM:

1) 0a30Bble JJOTHYeCKHeE NeiiCTBUA:

CaMOCTOSITEIbHO (POPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €€
paccmaTpuBaTh;

ONpENENATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABICHHBIMU 1IEJIIMH;

WCIIOJIb30BATh MPU OCBOEHUU 3HAHHMM MPUEMBI JOTUYECKOTO MBIIUICHHUS] — BBIIETATh
XapaKTepHble MPU3HAKK MOHATUI M YCTAaHABIMBATh HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHHS OTJCNIbHBIX (DAKTOB U SIBJICHMUIA,

BBIOMpATh OCHOBAaHUS M KPUTEPUM JUIsl KJIAcCU(UKAIMK BEIIECTB M XUMHYECKHX
peaxkiuu;

yCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBA3U MEX/Ty U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyX ACHHs (MHIYKTUBHBIC, IEAYKTUBHBIC, MO AHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEUUsS B  PacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyITHpPOBAThH BHIBOJIBI M 3aKITIOYCHHUS;

MPUMEHATh B IIpollecce IO3HAHUS, WCIOJIb3yeMble B XHUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPa3OBBIBATH MOJEIBHBIE NMPEACTABICHUS — XUMUYECKHH 3HAK
(cuMBoOJ) ayeMeHTa, XuMudeckas (opmylia, ypaBHEHME XHMHUYECKOM peakuuu — Mpu
pelieHn y4eOHBIX TIO3HABATEIbHBIX M MPAKTUUYECKUX 3aj]a4, NPUMEHITh Ha3BaHHBIC
MOJIETIbHBIE TIPE/ICTABIICHUS /1711 BBIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEILIECTB
Y XUMHYECKHUX PEAKLIHM.

2) 6a3oBbIe UCCIeN0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAaMU METOJI0OB HAYYHOI'O IMO3HAHMSI BEIIECTB U XMMUYECKUX PEAKLIN;

dbopMynMpoBaTh LEIM W 3a/Jayd HCCJENOBaHHUSA, MHCIONb30BaTh IOCTABJICHHbIE U
CaMOCTOATENIBHO C(OPMYIHPOBAHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTa IO3HAHUSA U
OCHOBBI ISl (DOPMUPOBAHUS THUIOTE3bl MO NPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CYXECHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSTEIHHOTO IUIAHMPOBAHUS W MPOBEACHUS YUYECHUUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHs HaONIOAaTh 3a XOIOM  Mpolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpOBaTh 000OIIEHUS U BBIBOJbI
OTHOCHUTEJIHHO JIOCTOBEPHOCTH pPE3yJbTaTOB HCCIEIOBAHUSA, COCTABISATH OOOCHOBAaHHBIN
OTYET O MPOJIEIaHHOMN padoTe;



MpUOOPETaTh OMBIT YYCHUYECKOW MCCIIENOBATENBCKOM M MPOEKTHOU MEeSTENbHOCTH,
HPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY IOMCKY METOJOB pEIEHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IU4YHbIX METOJOB ITI03HAHHUS.

3) pabora ¢ undgopmanuei:

OPUEHTUPOBATHCA B PpaA3JIMYHBIX HCTOYHMKAX HHGPOpMauuu (Hay4HO-TIOMYJIsSIpHAs
JUTEepaTypa XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBATh MHPOPMALMIO PA3JIMYHBIX BUAOB M (OPM NPEICTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTE;

(opMynHpOBaTh 3alpoOChl U NPUMEHATHh pa3IMYHbIE METOJbI MpPU MOUCKE U 0TOOpE
UHpOpMaLUK, HEOOXO0AUMOM JUIs BBIIIOJIHEHUS YUEOHBIX 33a]1a4 ONpeAeIEHHOIO TUIIA;

MPUOOPETATH OMBIT UCIOIB30BaHUs MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U
Y Pa3JINYHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpMYy NpPEACTaBIECHUS HH(POpMAIUH
(cxeMbl, rpaduKu, AMarpamMmbl, TaOJULBL, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYUYHBIH $3bIK B KayeCTBE CPEJCTBA NpU paboTe C XUMHUYECKOM
uH(pOpMaLMEN: MPUMEHATh MEXIpeAMETHbIE ((PU3NUYECKHEe UM MaTeMAaTUYECKHUE) 3HAKU U
CUMBOJIBI, GOpMYJIbl, a00peBUATYpbl, HOMEHKJIATYPY;

HCII0JIb30BaTh U MPe0OPa30BhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJIATHOCTH.

OBiageHne yHUBEepCAJbHBIMH KOMMYHUKATHBHBIMHU AeHCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYLIECTBY OOCYKJaeMOl TeMmbl B XOJ€ Juajnora W/wiu
JMCKYCCUH, BBICKa3bIBaThb HAEH, (OPMYIUPOBATH CBOM MPEIIOKEHHS OTHOCUTEIHHO
BBINIOJIHEHUS TIPEIIOKEHHOM 3a1a4u;

BBICTYIIATh C IPE3EHTANEN PE3yIbTaTOB [I03HABATEIBHOM NEATENBHOCTH, TOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIIOJHEHUH XUMHUYECKOTO
HKCHEPUMEHTa, MPAKTUUYECKOH PaboThl MO HCCIEJOBAHUIO CBOMCTB M3y4aeMBIX BELIECTB,
peanuzanuu y4eOHOro npoekta u GopMyIHpoOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
MCCIIEZIOBAaHUH IMMyTEM COTJIAaCOBAaHUS MO3UILIMHN B X0/1€ 00CYKICHUS 1 OOMEHA MHEHUSIMHU.

OBiaeHNe YHUBEPCAJbHBIMHU PeryJATUBHBIMM 1eHCTBUAMM:

CaMOCTOSATENBHO INIAHUPOBATh U OCYIIECTBIISATH CBOKO I03HABATENIBHYIO 1€ATEIBbHOCTD,
omnpezenss e€ Ueiau U 3a/1a4u, KOHTPOJIUPOBATh U 10 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeiaraeMblii aIropuT™M JACUCTBUN IPH BBIMOJIHEHUH YYEOHBIX M HCCIIEIO0BATEIbCKUX
3a/1a4, BIOMpaTh Hanbosee 3pGeKTUBHBIN CIOCOO UX PELIEHUS C YUYETOM MOJyUEHUSI HOBBIX
3HAHMM O BEIIECTBaX U XMMHUYECKHX PEaKLUAX;

OCYILECTBIISITh CaMOKOHTPOJb CBOEH JEATEIbHOCTU HA OCHOBE CaMOaHalIHu3a MU
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpenmeTHbIe pe3ynbTaThl 0CBOEHUA Kypca «Opranudeckas XUMHUsD OTPaKaroT:



c(hOpMUPOBAHHOCTh MPEACTABICHUN O XMMHUYECKOW COCTABISIOIIEH E€CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIM XMMHUHU B MO3HAHUU SIBICHUN MPHUPOABI, B (HOPMUPOBAHUU
MBIIIJIEHUST U KYJBTYPhl JTHYHOCTH, €€ (DYHKIIMOHATHHOW IPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHNs MPAKTHYECKUX 3a/ad U HKOJOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U MPUPOJTHON CPEIE;

BJIAJICHUE CHUCTEMOW XMMHMUYECKUX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATarOLIUe
MOHATUA (XUMHUYECKHI DSJIEMEHT, aToM, OJJIEKTPOHHas 000JI0OYKa aTroMa, MOJIEKYJIa,
BaJICHTHOCTh, JJIEKTPOOTPUIATEIBHOCTh, XHMHUYECKasl CBS3b, CTPYKTypHas (opmyra
(pa3BépHyTast U COKpall€HHAas), MOJIb, MOJIIpHAs Macca, MOJSPHBIM OOBEM, YIIIEpOAHBIN
ckeneT, GyHKIMOHAbHAA TPYIIa, paguKaji, U30MEepHsi, U30MEpPbI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPO U a30TCOACPKAIIUE COSAUHEHNSI, MOHOMED, TTOJIMMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIMHEHHUSA); TEOPUU M 3aKOHBI (Teopus
CTpOoeHHsI opraHndeckux BemiectB A. M. byTiepoBa, 3aKkOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JICXKAIIUE B
OCHOBE MTOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI, (DAaKTOIOTUIECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYUYEHUHU U OE30MACHOM HCMOJIb30BAaHUU BaKHEUIIINX
OpPraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOMN JEITEITLHOCTH YEIOBEKa;

chOpMUPOBAaHHOCTh YMEHHH  BBISBISATH  XapaKTEpHbIE TMPU3HAKU  TOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MIPU OMUCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUN OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAaHHOCTh YMEHUI HUCTIOIH30BaTh XUMUYECKYIO0 CHMBOJIUKY ISl COCTABIICHUS
MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (GopMysn OpraHUYECKHX
BEIIECTB W YPAaBHEHUN XUMHUYECKUX PEaKLMil, WU3rOTaBIMBATHL MOJEIH MOJEKYII
OPraHWYECKHX BEIIECTB [JIs WUIIOCTPAIMd HMX XHWMHUYECKOTO M TMPOCTPAHCTBEHHOTO
CTPOCHHS;

chOpMUPOBAaHHOCT, ~ YMEHUM  YCTaHABIWBATH  MNPUHAMJICKHOCTh  HM3YYCHHBIX
OpPraHMYECKHX BEHIECTB MO WX COCTAaBy M CTPOCHHUIO K OMPENSIEHHOMY Kiaccy/TpyIie
coeMHeHUN  (YIJIeBOAOPOMABI,  KHUCIOPOJ W a30TCOAEpKalllue  COCAMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ COCJMHEHHUsI), JaBaTb KM Ha3BaHUs [0 CHUCTEMAaTHYECKOMN
Homenkinarype (IUPAC), a Taxxke MNpUBOIWTH TPUBUAIBHBIE Ha3BaHUS OTJEIbHBIX
OpPraHMYECKHX BEHIECTB (ITHIICH, MPOMIIICH, alleTUIICH, STUICHIJINKOIb, TIUIEPUH, (HEHOII,
dbopmanbaerua, ameTanbAeTUll, MypaBbUHAs KHUCIOTa, YKCyCHas KHCIJIOTa, OJICMHOBas
KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TITF0K03a, (PPYKTO3a, KpaxMal, eJUTFII03a, TIIUIKH);

c(hOpMUPOBAaHHOCTh YMEHHS ONPEEATh BUJIBI XUMHYECKON CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJJMHAPHBIE U KPATHBIE);

c(hOopMUPOBAaHHOCTh YMEHUSI TPUMEHSATH TOJIOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa 1ist 0ObSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOCHHSI; 3aKOH COXPaHEHHUS MACChl BEIIIECTB;

chOpMHUPOBAaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTpoeHHUe, (usmueckue u
XUMUYECKHE CBOMCTBAa TUIHMYHBIX TMPEICTABUTEICH pa3IMUHBIX KJIACCOB OPTaHUYECKHUX
BeIECTB (METaH, TaH, dTWJICH, MPOMWICH, alleTHlIeH, OyTanaueH-1,3, metunOyraauen-1,3,
OC€H30J1, METaHOJI, TAHOJI, STUJICHTJIMKOJIb, TTUIEPUH, (DEHOI, alleTaIbACTH I, MypaBbUHAS U



YKCyCHasi KHUCJOThI, TJIIOKO3a, KpaxMmaj, LeJIl0JIo3a, AaMHHOYKCYCHasi KHCIOTa),
WUIIOCTPUPOBATh TIE€HETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHMSMHM COOTBETCTBYIOIIMX
XUMHWYECKUX PEAKIIHHA C UCTIOIB30BAHNEM CTPYKTYPHBIX (HhOpMyIT;

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTEpHU30BaTh UCTOYHUKH YIJIEBOJOPOIHOTO CHIPbS
(HedTh, MPUPOJHBIN Ta3, Yroib), CIOCOObI X NEPEPAOOTKH M MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB NEPepadbOTKH;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHUS 10 XMMHUYECKHUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTA PEAKIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKLIUN);

c(OPMUPOBAHHOCTh YMEHHUH BIIAQJETh CHCTEMOW 3HaHMM 00 OCHOBHBIX MeETOJAaX
HAay4YHOTO IO3HAHUS, WCIOJIB3YEMbIX B XUMHUHU INPU H3YYEHHHM BEIIECTB M XMMHUYECKHX
ABJICHUN (HaOJtoJIeHHe, W3MepeHHe, SKCIEPUMEHT, MOJEIMPOBAHME), HCIOIb30BATh
CUCTEMHBIE XMMHMYECKHE 3HAHUSA I NPUHATHS DPEIIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYalLlUsAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUI COOJII0IaTh IPaBUIIa MOJIB30BAaHUS XUMUYECKOH MOCY 10
u 7abopaTopHBIM O000pYJOBaHMEM, a TaKXKe NpaBWia OOpalleHUs C BELIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSMU IO BHIIMOJIHEHUIO J1a00pAaTOPHBIX XUMHUECKUX OIBITOB;

c(OpMHUPOBAaHHOCTh YMEHHMM IIAHUPOBATH M BBIMOJIHATh XMMHYECKHI SKCIIEPUMEHT
(mpeBpaleHusi OpraHNveCcKUX BEIIEeCTB MPU HAarpeBaHUM, MOJIyYeHHUE ITUIICHA U U3YyUYECHUE
€ro CBOICTB, KaUECTBEHHbIE PEAKIIMU OPraHMYECKHX BELIECTB, JIEHATypalus OEKOB Mpu
HarpeBaHWM, I[BETHbIE pEaKUWU OEJKOB) B COOTBETCTBHUM C NpaBUJIAMH TEXHUKH
0€30MacHOCTU TMpU OOpallleHUu C BEUIeCTBAaMU U J1A0OPAaTOPHBIM 00OPYIOBAaHUEM,
MPEICTABIATh PE3yJIbTaThl XUMHYECKOIO SKCIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOUIMX peakUuid U (OpMyIHPOBAThH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUM KPUTHUECKH aHAJTM3UPOBATh XUMUYECKYIO0 HH(POpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (cpelacTBa maccoBod uHopmanuu, WHTepHeT u
JPYTHX);

c(OpMHUPOBAaHHOCTh YMEHUH COONIOAATHh MpaBUjia 3KOJOTUYECKU LEIecO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 370pPOBbS U
OKpYyXarouieil MpupogHOM cpeabl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUSL Ha JKUBbBIE
OpTraHu3Mbl OMNPEACIEHHBIX OPraHMYECKHUX BEHIECTB, MOHUMAas cMmbica nokazarens [IJIK,
MOSICHATh Ha TpUMEpax CHocoObl YMEHbBIIEHUS M MPEeNOTBpAllleHUs UX BPEIHOIO
BO3JICHCTBUS HA OpPraHU3M YeJIOBEKA;

U1 00yYaroUINXCs ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJ]aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUIS CIENbIX M CIabOBUIALUIMX OOYyYaroIIMXCA: YMEHHE MCIONb30BaTh peibedHO-
TOUYCYHYIO ccTeMy obo3Hauenuii JI. bpaitns ais 3anucu XxumMudeckux Gopmy.

11 KUIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHHsS Kypca «OOmas u HeopraHudeckas XHUMUS»
OTPaKaroT:



c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAYYHOW KapTUHBI MUpPA, POJM XMUMHUHU B MO3HAHUU SIBICHUA NPUPOABI, B (OPMHUPOBAHUU
MBIIIJIEHUST U KYJBTYPhl JTHYHOCTH, €€ (DYHKIIMOHATHHOW IPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHNsT MPAKTHYECKUX 3a/ad U HKOJOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBbBIO U MPUPOTHOU CPEJIE;

BJIAJICHUE CHUCTEMOW XMMHMUYECKUX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATarOLIUe
MOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- JIEKTPOHHBIC OPOUTAIH aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTENICHb
OKHCJICHUS, XUMHUYECKasl CBS3b (KOBaJICHTHas, MOHHAs, METaJUIMYecKasi, BOJIOPOJHAs),
KpUCTAJUIMYECKass pEelIETKa, TUIBl XMUMUYECKUX pEaKIUi, pacTBOpP, SJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI,  AIEKTPOJUTHYECKAs JUCCOLMALNS, OKHUCIUTEIb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOW peaklMH, XMMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccoluanuu, nepuoanyeckuii 3akoH JI. M. MenpaeneeBa, 3akoH
COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI ¥ TIPEBPAILICHUS YIHEPTUU NTPU XUMUUYECKHUX
peaKIuaxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHMUS,
JieXKanMe B OCHOBE NMOHUMAHUSA MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHHM,
(dakToNIOrM4YecKue CBEACHHS O CBOMCTBaxX, COCTaBe, TMOJYyYeHHH U 0Oe30MacHOM
WCIIOJb30BAHUHM BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEesATETbHOCTH YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHHH  BBISBISATH  XapaKTEpHbIE TMPU3HAKU  TOHSATHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHATUS MIPU OMUCAHUU
HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpMUPOBAHHOCTh YMEHUI UCTIOIH30BaTh XUMUYECKYIO0 CHMBOJIUKY ISl COCTABIICHUS
(dbopmys BelIECTB M YpaBHEHUM XWMHUUYECKUX pPEaKIUi, CUCTEMATUUECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHalbHBIC Ha3BaHUSA OTICIIBHBIX HEOPraHUYECKUX BEIICCTB (yrapHBIH Tras,
YIJICKUCIBIA Ta3, aMMHaK, TaliéHas U3BeCTh, HETalIEHasl U3BECTh, MUTHEBAS COJIA, TUPUT U
Apyrue);

c(hOpMUPOBAaHHOCThL yMEHUW OMPEACNATh BaJECHTHOCTh U CTENEHb OKHUCJICHUS
XUMUYECKHX DJIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJI XMMHMUYECKOH CBSI3U
(koBanieHTHass, HMOHHAs, MeTaJUIMYecKas, BOJOPOJHAs) B  COCAUHEHUSAX, THII
KPUCTAJUTMYECKOM PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJEKYJspHasi, MOHHas,
MeTaJUTMYeCKas ), XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COCTUHEHUM;

chOpMUPOBAaHHOCTh YMEHHH YCTAaHABIMBATh MPHUHAJJIC)KHOCTh HEOPraHMUECKHX
BEILIECTB IO X COCTaBY K OMPENCIEHHOMY KJIACCY/TPYIINE COeIMHEHHH (TIPOCThIE BEIEeCTBA
— METaJUIbl U HEMETAILIBI, OKCUJIbI, OCHOBAHUS, KHCIOTHI, aM(pOTEPHBIE TUAPOKCUIBI, COJIN);

chopMUPOBAaHHOCTh, YMEHHUU pacKpbIBaTh CMBICI Tepuoauueckoro 3akona [[. U.
MenzeneeBa W JAEMOHCTPHUPOBATH €ro CUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DyHKIIHH;

chOpMHUPOBAaHHOCTh YMEHHUH XapakTepH30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB
XUMUYECKHX 2eMeHTOB 1—4 mepuoaoB [lepuoandeckoil CHCTEMbI XUMHUECKUX JIEMEHTOB
JI. M. MenneneeBa, UCHONB3ys TMOHATUS «S-, P-, O-DIEKTPOHHBIE OpOUTAIHY,
«QHEPreTUYECKUE YPOBHUY», OOBACHITH 3aKOHOMEPHOCTHU U3MEHEHHUSI CBOMCTB XUMUUYECKHUX



JIEMEHTOB M HUX COEAUMHEHUWH MO mnepuonaMm MU rpymmam Ilepuogudeckoil cHCTEMBI
XuMHuecKux daueMeHToB /. . Menneneesa;

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIHME XUMHUUYECKUE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAaHUE
TEHETHUYECKON CBSI3M MEXJly HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINA;

c(OpMHUPOBAHHOCTb YMEHMSI KJIIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH 10 PA3TUYHBIM
npu3HaKaM (YUCIy M COCTaBy pearupyrouiux BeIHIeCTB, TEIIOBOMY 3((eKTy peakiuu,
W3MEHEHHMIO CTENEHEH OKHUCJIEHHMS JJIEMEHTOB, OOpaTUMOCTH pEaKLUH, YYacCTHUIO
KaTaan3aTopa);

c(OpMHUPOBAaHHOCTh YMEHUI COCTaBIATh YpPaBHEHMSI pEAKUUA pa3IUYHbIX THIIOB,
MOJIHBIE U COKpalIEHHBbIE YpaBHEHUS peaklMii HOHHOro oOMEHa, YYUTHIBAsl yCIOBUS, MPU
KOTOPBIX 3TH pEaKUU UAYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKLUHU, MOATBEPKAAIOIINE KaUeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTAHMUECKHUX BEUIECTB;

chOpMUPOBAHHOCTH yYMEHUU pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAaKUUi MOCPEACTBOM COCTABJICHMS D3JEKTPOHHOIO OajlaHCa 3THX
peaxkiuu;

c(OpMUPOBAHHOCTb YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakuuu
OT Pa3INYHBIX (DAKTOPOB; XapaKTEP CMEIIEHUS XUMHUECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeiicTBus (npunuuin Jle lllarense);

chOpMUPOBAaHHOCTh YMEHUI XapaKTEepPHU30BaTh XUMHUYECKHUE IMPOIIECCHI, JIeKAIIUe B
OCHOBE TPOMBIIUIEHHOTO TOJYYEHHUS CEPHOM  KHUCJIOTHI, amMMHaka, a TaKxke
chOpMUPOBAaHHOCTh TPEACTABICHUNH 00 OOIMX HAYYHBIX MPHUHIMIAX W IKOJIOTHMUYECKHX
npobieMax XMMHYECKOro MPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHUS C HCIIOJIb30BAHUEM TTOHSITHS
«MaccoBas JI0Jis BELIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHI ra3oB MPU XUMHUYECKUX
peaxIusIX, MacChl BEIIeCTBA UM 00bEMaA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOUIMX B peaKLMU BEUIECTB, TEMJI0OBOro 3(hdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, IPEBPALLIEHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTH YMEHUH COOIIOAATH TIPaBUJIa MOJIB30BAHUS XUMHUECKON TOCY 101
u JabopaTopHBIM O00OpYJOBaHHEM, a TaKXKe NpaBWiia OOpalieHUs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLUSIMH I10 BBIMOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX ONBITOB;

c(hOpMUPOBAaHHOCTh YMEHHI TUIAHHUPOBATH M BBITIOJNHATh XUMHYECKHI SKCIIEPUMEHT
(paznokeHue MepokKcuia BOAOPOJa B MPUCYTCTBUM KaTalW3aTopa, ONpeAesieHUuE Cpeibl
pacTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAIBHOIO HWHAMKATOPA, BIMSHHE pPa3IMYHbIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON peakIu, peaklMd MOHHOro oOMEeHa, KaueCTBEHHbIE
peakuuu Ha cynbdar-, kapOoHAT- U XJIOPHUI-AHUOHBI, HA KATHOH aMMOHHS, peEIICHHE
AKCIIEPUMEHTANBHBIX 3a1a4y 1no Temam «Metamne»y u «HemeTtannes») B COOTBETCTBUH C
MpaBUJIAMH TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BELIECTBAMH M J1a00paTOPHBIM
000pyAOBaHHUEM, MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu



YpaBHEHUI COOTBETCTBYIOUIMX peakuuii ¥ (OpMYyIUpOBaTH BHIBOJBI HAa OCHOBE 3THX
pe3ynbTaToB,;

c(OpMHUPOBAHHOCTH YMEHHI KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO0 HH(OPMAIIHIO,
I[IoJIy4acMyr0 M3 pa3HbIX HCTOYHUKOB (CpeIICTBa MacCOBOH KOMMYHHUKAIINH, I/IHTepHeT u
JIPYTHX);

c(hopMUPOBAaHHOCTh YMEHHUHN COOJIIOMATh TpaBUiIa IKOJOTHYSCKH II€JIeCO00pa3HOro
IIOBCACHUA B 6BITy u pr,Z[OBOfI ACATCIBHOCTHU B HCJIAX COXPAaHCHUA CBOCTO 310POBbLA U
Oprxcanmeﬁ HpI/IpOZ[HOf/i CpCabl, OCO3HAaBaTb OIIACHOCTb BOSIICfICTBI/IH Ha JKUBBIC
OpTraHN3MbI onpenenéHme BCIICCTB, IIOHHMMAas CMbICJI ITOKAa3aTCJid HI[K, IIOSICHATH Ha
IIpuMcepax CIOCOOBI YMCHBIICHUA W IIPCAOTBPAIICHHA HX BPCAHOI'O BOS,Z[CI?'ICTBH}I Ha
OpTraHn3M YCJIOBCKA,

JJIA 06leaIOHII/IXC}I C OI'PaHUYCHHBIMHU BO3MOKHOCTAMU 300POBBA: YMCHHUC IIPUMCHATDH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX ITO3HAHUA BCHICCTB 1 XUMHUYCCKUX }IBJIGHI/Iﬁ;

JUISL CIIETIBIX M CJIA00BUJAIIMX OOYYArOUIUMXCS: YMEHHE HCIIO0NIb30BaTh penabedHo-
TOYCYHYIO CUCTeMy 0003HaueHuit JI. bpaiims mis 3anucu XuMuIeckux Gopmy.
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