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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuemnum npenogaBanus yaeOHOTO MpeaMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsikenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU ILENeH, COJEp’KaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pealu3aldyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeOBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOMIICHHS K CBOEMY 3/IOPOBBIO H
MpUPOJHON cpene. Peanmsyercs xuMudeckoe oOpa3zoBaHne O0OYJaIONINXCS Ha YPOBHE CPEIHETr0
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XMMHUU C Y4ETOM CHEeUUM(PUKUA HAyKH XUMHH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYI0 pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IPUPOJAbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoIeicTBYs C JpYyrMMH €CTECTBEHHBIMM HayKaMM, XUMHs —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEoOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocrapnsiomuMu  npeaMera «XuMus» sBISAIOTCA 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
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3HAaHUW U3 OOILIEH XMMMM) MU OpraHndeckol Xxumuu. @OpMUPOBAaHUE JAHHON CUCTEMBI 3HAHMM
Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyruBaeT BO3MOXKHOCTH PACCMOTPEHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B IIPOTpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]1a K M3yYCHHIO
y4eOHOTO Marepuajia M OOYCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHWHA Ha
ONpENETEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUYeCKUX COCAUHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHMHA. B Kypce OpraHWYecKod XWMHH TOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs MEpBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsS B TpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHUBAETCs
W3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMUs» O0yJaromMMCs TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAQYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWN O BaXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMu  COJACpPKAHUS, HWMEIOIIMMHU
KyJIbTYpOJOTHYECKAUA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CIIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABATEIBHOW U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIIOKCHUA XMUMHH, TTOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHWUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOTO mpeaMeTa « XUMHUS» JaHHOTO YPOBHSI M3YYCHHSI OPUEHTHPOBAHO HAa (OPMHUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI Il TTOHMMAaHUSA (UIOCOPCKUX HJIIeH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, I0O3HABAEMOCTb PUPOJAHBIX SIBJICHUMN MTyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUHM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbSl, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpPHAJIOB.

B maHe pemieHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU TMOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHHUBEPCATbHBIX YUEOHBIX NEHCTBHM, MMEIOIINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JACSITEIFHOCTH: peIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
0o0paboTku uHpOpMAINHK, HEOOXOJUMBIX JUIsI TNPUOOPETEeHHUs OMNbITa MPAKTHYECKOW U
HUCCIIEA0BATEILCKON AeATeIbHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B nmpakTuke npenoiaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OO0IIero 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  OMNPENEICHUH COJepKaTeIbHOU
XapaKTEepPUCTUKU LEeJeH H3y4eHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU
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TPaIUIIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKH Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOW JEeATETbHOCTH YEJIOBEKa M KakK OJHOI0 W3
KOMIIOHEHTOB MMpPOBOH KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEICTICHUIO LIeJIeH U3YUYEeHHUSI TIPEIMETa SABJISICTCS BIIOJTHE OMPaBIAaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMHM LEISIMH W3Y4YEHHS TpeameTa «XuMush» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KAapTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIFOUEBHIE MOHSTHS,
(yHIaMEHTaJIbHBIE 3aKOHBI W TEOPUU XHMHH, OCBOCHHC SI3bIKa HAyKW, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX pPEeaKIMil, HEOOXOIUMBIX JJIsi IPUOOPETEHHUSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM MpaBuil 0O€3011acHOrOo
oOpaleHus ¢ BeEeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHas XapaKTepUCTHKA IeJIeH W 3a7a4 U3y4eHHs TIpeIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpa3oBaHus. CeromHs B TPENOJaBaHUM XWMHUU B OOJIBIICH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHS,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa 0OIIe00pa30BaTeNbHON  OpraHu3allvy,
BJIQJICIONIET0 HE HA0OpOM 3HAHWM, a (YHKIIMOHAIBHOM T'PAMOTHOCTHIO, TO €CTh COcO0aMu U
YMEHHUSIMHU aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOMN KU3HU JJIS pPELIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM TMpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OOydaloIIUMXCsl K  YCIOBUSAM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpoldiieM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XMMUH, a TaKXKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPEy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIMH XUMUYECKOTO
COJICpKaHUS;

(dhopMHpOBaHKE U pa3BUTHE Y OOYUYAIOLIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH MJIAaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTAaHUE Yy OOyJarommxcsi yOSKAEHHOCTHM B TyMAaHHUCTHUYECKOW HAINpPaBICHHOCTH
XUMUHM, €€ BAXHOW pOMM B  PpEIIEHUH TJIOOANBHBIX MPOOJIeM  palMOHAIBLHOTO
MMpUPOAOIIOJIb30BaHMs, IIOIMOJHCHUA SHCPIreTUYCCKUX PECYpPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpPEKHOTO OTHOMICHUS K TPUPOJAE U CBOEMY
300POBBIO, @ TAKIKC HpHOGpeTeHI/IH OIIbITa MCIIOJIE30BAHUS TMOJTYYCHHBIX 3HAHUU AJId TPpUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyaluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMpEaAMCETBD?.

OO1mee 4uCIIO YacoB, OTBEACHHBIX I M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapisieT 68 gacos: B 10 kiacce — 34 gaca (1 gac B Hezenio),

1. Ilnanupyemble pe3yabTATHI 0CBOCHUS YUEOHOTO MPeIMeTa
I[nanupyemble pe3yJbTaThl 0CBOEHUSI YU4€OHOT0 Kypca « X UMM
1. 1./-Tuunocmuslie pe3ynomamol 0C60EHUA YUEOHO20 NPeOMema:

J OCO3HABATh CBOK) JTHUYECKON IPUHAUISKHOCTb, OIEPHPOBATh 3HAHUSMMU IO  MCTOPHH
XUMHH U BKJIA/Ia POCCUMCKOM XMMUYECKON HAYKH B MUPOBYIO XHUMHUIO;
J pa3BUBaTh II03HABATEIbHBIE HHTEPECHI, HAIPABICHHBIX HA M3yYEHUE XHMHYECKHUX

SIBIICHUM W IIPOUECCOB; HMHTEIIICKTYAaJIbHBIX YMeHI/Iﬁ U TMPAKTHYECKUX H&BI)IKOB(,ZIOK&?:BIB&TI),
AHAJIN3UpPOBaTh, CPABHHUBATDB, JICIIaTh BBIBOAbI U P

° BOCITUTHIBATH TyBCTBA TOPAOCTH 32 POCCHMCKYI0O XUMHUYIECKYIO HAYKY;

° MPU3HABATh IIEHHOCTH JKM3HH BO BCEX €€ TMPOSBICHUAX H HEOOXOIUMOCTH
OTBETCTBEHHOI'0, OEPEIKHOT0 OTHOIICHHUS K OKPYKAIOIIEH cpejie; COOII0IeHUE TPaBUJl TOBSICHHS

° OTBETCTBEHHOMY  OTHOIIIEHWIO K TIO3HAHUIO XHMHHW;, TOTOBHOCTH W CIIOCOOHOCTH

yUaIMxcsi K CaMOPa3BUTHIO U CaMOOOpa30BaHHMIO HA OCHOBE HM3Y4YEHHBIX (PAKTOB, 3aKOHOB MU
TEOpUH XHWMHH, OCO3HAHHOTO BBIOOpa ¥ TIOCTPOCHHE WHIMBUAYAJILHOW 00pa30oBaTEILHOM

TPaeKTOPUH;
Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

o (hOpMHPOBATH IEIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpPa, HEOThEMJIEMOH YacThIO
KOTOPO¥ SIBISIETCS XUMHYECKasi KapTHHA MHPA;

o OBJaJieTh COBPEMEHHBIMH  SI3bIKAMH, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAayKd H
OOIIIECTBEHHOM MPAKTUKH, B TOM YHCIIE€ U XUMHYECKIM;

o BBITIONIHATH TIPaBIJIa TTOBEACHHS, B COIMAJBHON XM3HM B COIMYME, TPHPOAE M YACTHON
KI3HA Ha OCHOBE OKOJOTHMYECKOM KyJABTYphl W O€30macHOro oOpaimieHusi C BEMIeCTBaMH U
MaTeprallaMi;

o (hopMupoBaTh KOMMYHHKATHBHBIE KOMIIETEHTHOCTH B OOIIEHWH CO CBEPCTHHUKAMU W

B3pOCIBIMH B TIporecce 00pa30oBaTEeNbHOW, OOIECTBEHHO TIONIE3HOW, y4eOHO-HMCCIIEeN0BATENbCKOM,
TBOPYECKOW M JPYTUX BUIOB JAEITEIFHOCTH, CBSI3AHHBIX C XHMHUEH.
Kpome Toro, B pamkax CraHmapTa MpaBOCIABHOTO KOMIIOHEHTa HAYaJbHOTO OOIIEro, OCHOBHOTO
o011ero 1 cpemHero (MOIHOTr0) 00pa3oBaHus HA ypoKax (HOPMHUPYIOTCS:
— wuHTEpec kK boxkecTBeHHOMY MHEpY;
— OCO3HAaHHE CMBICIIA CBOETO CYIIECTBOBAHMS,
— OCO3HAaHHE B3aMMOJICHCTBHS YEIOBEKa U MPUPOBI C YIeTOM OHOIEHCKON KapTHHBI MUPA;
— COBEpIISHCTBOBAHWE YMCTBEHHBIX CIIOCOOHOCTEH Uepe3 OIMbIT y4eObl, TpyIa, TBOPUECKOH
JIeSITeTTHHOCTH, OIBIT JTyXOBHOH JKHM3HH, KOTOPHIE Pa3BMBAIOT TaKHWe KayecTBa yma, KakK MaMsTh,
MMOHMMAaHWEe, YMEHUE COCPENOTAaYMBAThCS, yIep)KHBaTh BHUMAaHHE, OCMBICICHHO CJBIIIATE U
CIIYIIATh, PACCYXIaTh, OTAEIITH TIIABHOE OT BTOPOCTEIIEHHOTO U JIp.;
— HPaBCTBEHHOE OTHOIICHWE K 3HAHWIO: 3HAHWS HE paau COOCTBEHHBIX aMOWIUN U
KOPBICTH,
— paau OTBETCTBEHHOTO cirykeHus bory u OredecTy.
1.2. Memanpeomemmnuie pe3yaivmamul 0C60EHUA YUeOHO20 npeomema:
Ynueepcanvnvie nosnasamenvuvle oeiicmeusn
®  BIIAJIETh OCHOBAMH HCCIIEIOBATENHCKON M TIPOEKTHOMN NEITETbHOCTH - BUAETH MPOOIEMY,
CTaBUTh BOMPOCHI, BBIBUTaTh THIIOTE3bI, JaBaTh ONPENEICHUs TOHATHH, KIacCU(HUIIUPOBATH,

5



HAOI0AaTh, MPOBOAUTH SKCIEPHUMEHTHI, JAENaTh BBIBOABI M 3aKIIOUEHHS, CTPYKTYpHpPOBATh
MaTepuai, 00bIACHATh, JOKa3bIBaTh, 3ALIUIIATH CBOU UJICH;

e paboTaTb C pa3HBIMA HWCTOYHMKAMH HHGOPMALMH, aHAJIW3UPOBATb W OLEHUBATH
nH(pOpPMaIUIo, TPeoOpa30BHIBATh €€ U3 OJHOH (POPMBI B APYTYIO;

e HaxoOUTh HMHGOPMALMIO B pa3NUYHBIX HWCTOYHHKaX (TeKcTe y4yeOHMKa, Hay4dyHO-
MIOMYJISIPHON JTUTEpAType, CIOBAPSAX U CIPABOYHHUKAX ), OLICHUBATH €€ JJOCTOBEPHOCTD;

®  COCTaBIISITH COOOIICHHUSI HAa OCHOBE 00O0OIIEHHS MaTeprana yyeOHIKa U TOMOTHUTEIbHON
JUTEPATYPBHI;

®  CTPOUTH JIOTHYECKHE PACCYKICHHS W YMO3AKIIOUCHHUS, YCTAHABJIWBATH MPUYMHHO-
CJICACTBCHHBIC CBA3H, ITPOBOAUTL CPABHECHUC,

Ynueepcanvnvie pecynamuenvie oeiicmeus:

e onpezeneHue 1eneldl COOCTBEHHOr0 00y4YeHHs, TOCTAaHOBKa U (hopMynupoBaHue s ceOs
HOBBIX 3a/a4;

® [UIAaHWPOBaHHE ITyTEH MOCTHXKEHUS JKENaeMOro pe3yibTaTa OOyYeHHS XUMHH Kak
TEOPETHYECKOT0, TAK U SKCIIEPUMEHTAILHOTO XapaKTepa;

® COOTHECEHUE CBOMX JEHCTBUI C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBICHUE
KOHTPOJISL CBOEH JESITETbHOCTH B IPOIECCE JOCTHKEHHUS pe3ysbTaTa, OMpeAeieHHe CIoco0oB
JNEWCTBUIA TIpH BBIIOJHEHUHW JIA0OPATOPHBIX W MPAaKTUYECKHX paboT B COOTBETCTBUH C
MpaBUJIAMH TEXHUKH 0€3011aCHOCTH;

e  OnpejeneHre HCTOYHUKOB XUMHUYECKOH MH(OpMAIHH, MOTydeHHEe U aHaIn3 e€, co3/laHue
MH()OPMAITMOHHOTO MTPOAYKTA U €T0 MPE3EHTAIUS

® JCIIOJIb30BAHWE OCHOBHBLIX HHTEIICKTYaJIbHBIX OHepaHHﬁl aHaJm3a W CHHTEC3a,
CpaBHCHUA HW CHUCTEMATU3AlUU, O606HICHI/I$I N KOHKPETHU3alWH, BbIABJICHUC MPUYUHHO-
CIIEJICTBEHHBIX CBS3¢d M IIOCTPOCHHME JIOTMYECKOTO PACCYXJCHHS W  YMO3AKIIOUCHHS
(MHIYKTHBHOTO, AEIyKTHMBHOIO W TIO aHAJOIMHM) Ha MaTrepuaje eCTECTBEHHO-HAydHOIo
COJIepIKaHUS;

e yMEHHE CO3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKH M CUMBOJIBI, MOJIENIA M CXEMBI
JUISL pellieHns yaeOHBIX W TTO3HABATEIbHBIX 33134,

e (QopMupoBaHHE W Pa3BUTHE DKOJOTMYECKOTO MBIIUICHHS, YMEHUE NPUMEHATh €ro B
MMO3HABATCILHOW, KOMMYHHKATHBHOH, COIMAJIBHOM TIpakKTUKE ©  IpodeccHOoHATbHON
OpHEHTAIINN;

® TEeHEepUpOBaHHE UJEH U ONpeAeTIeHHE CPEICTB, HEOOXOMMBIX JUTS X peasli3aliy.

1)  kommynuxamusuvie YV — GopMUpOBaHHE U Pa3BUTHE HABBIKOB M YMEHHIA:

o CPaBHHMBATHb pa3HbIE TOYKH 3PEHHUS, apTyMEHTHPOBATh CBOIO TOYKY 3pEHHUA,
OTCTaMBaTh CBOIO MO3HIIHIO.
o CIIyIIATh M CIBIIIATH APYroe MHEHHE, BECTH AMCKYCCHIO, OIEPUPOBAThH (haKkTamMu

MTOJTyYeHHBIMH TIPH MPOBEIASHNUN OMBITOB, KaK IS JOKA3aTeNbCTBA, TaK U JUIS OIPOBEPIKEHUS
CYIIECTBYIOMIETO MHEHUS;

L4 CTPOUTH NPOAYKTHUBHOC B3aHMMOJICUCTBHE CO CBEPCTHHUKAMM U B3POCIIBIMU,
L4 Y4aCTBOBATh B KOJUIEKTUBHOM O6Cy>X(I[CHI/II/I HpO6J’ICM;
L COBMECTHOC NPOBECACHUE XUMHUYECKUX SKCIIEPUMEHTOB U ONBITOB,

1.3. IIpeomemmnule pe3yivmamol 0C80eHUA YUeOH020 npedmema (0a306blil yPOBEeHD):

1) chopMHpPOBaHHOCTh TPEICTABICHUI O MECT€ XHMHUH B COBPEMEHHON HAYYHOW KapTHHE MHpA;
MIOHUMAaHNE POJIM XUMHUU B ()OPMHUPOBAHUU KPYro3opa U (yHKLHMOHAIBHOW I'PaMOTHOCTH YeIOBEeKa IUIs
peleHns NPaKTUUECKHX 3a/aY;

2) BIAJCHHE OCHOBONOJATAIOUIMMH XUMHUYECKUMHM IOHSATHAMH, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSAMH; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOIIOTHUEN U CUMBOJINKOM;

3) BIajeHHE OCHOBHBIMH METOJAMHU HAY4YHOTO MO3HAHMs, MCIOJIb3YEMbIMH B XUMHHU: HaOJIOACHHE,
OIIMCAaHME, M3MEPEHHUE, SKCIEPHUMEHT; yMeHHe 00palaThiBaTh, OOBSACHATH PE3YJIbTATHI INPOBEIECHHBIX
OIBITOB U JENaTh BBIBOJABI, TOTOBHOCTh M CIOCOOHOCTH NMPUMEHATH METOIbl MO3HAHUS IPH PELICHUH
MPAKTUYECKUX 3a]ay;

4) chopMHUpPOBaHHOCTH yMEHHSI JAaBaTh KOJMYECTBEHHBIC OLIEHKM W IPOBOIUTH PACUETHl IO
XUMUYECKUM (popMyiiaM U ypaBHEHHUSIM;

5) BnazieHNe MpaBUIaMy TEXHUKU O0€30MaCHOCTH NP MCIOIb30BAHMHM XUMUYECKHX BEIECTB;

6) chopMHUPOBAaHHOCTb COOCTBEHHOW IIO3MLIMM II0 OTHOILIGHHIO K XHMMHUYeCKoW HH(pOpMaLu,
[OJTy4aeMOH U3 Pa3HbIX HCTOYHHUKOB;
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IIpenMeTHBIE pe3yJIbTAaTHI 0OCBOCHMS Y4eOHOro mpeamera (0a30Bblii ypoBeHnb) 10 kiace

Beinycknuk Ha 0230BOM ypOBHE HAYYMTCS:

- pacKkpbIBaTh Ha IPUMEPax pojb XUMHUH B ()OPMUPOBAHUK COBPEMEHHOM HayYHOH KapTHHBI MUpa U B
MPaKTUYECKON JEeITENbHOCTH YEI0BEKa;

- IEMOHCTPUPOBATh Ha MpUMepax B3aMMOCBA3b MKy XUMHUEN U IPYTMMH €CTECTBEHHBIMU HayKaMH;

- packpbIBaTh Ha IpUMeEpax MOJIOKEHH TEOPUH XUMHUeckoro ctpoenust A.M. bytneposa;

- moHMMarth ¢usndeckuii cmbicn [lepuommueckoro 3akona JI.M. MeHneneeBa u Ha €ro OCHOBE
06’LSICH$ITI) 3aBUCUMOCTh CBOMCTB XHMHWYECKHX DJJIEMEHTOB U O6pa3OBaHHI)IX HUMH BCHUICCTB OT
3JIEKTPOHHOT'O CTPOEHHS aTOMOB;

- OOBSCHATH MPUYMHBI MHOIOOOpa3usl BEIECTB Ha OCHOBE OOIIMX NPEACTABJICHUH 00 MX COCTaBe W
CTPOCHUU;

- IPUMEHSATH MPaBUJIa CUCTEMAaTUYECKON MEXIyHApOIHOW HOMEHKIATYpPhl KaK CPEACTBA Pa3iIudeHus
Y UACHTU(UKAIIIY BEIIECTB 10 UX COCTABY M CTPOCHHUIO;

- COCTaBJISTH MOJEKYJISIpHBIE M CTPYKTYpHBIE (OpPMYIbl OPTaHUYECKHX BEIIECTB KaK HOCUTeIer
WHQPOPMAIIMK O CTPOCHUHM BENIECTBA, €r0 CBOMCTBAX W NPHUHAJISKHOCTH K ONpPENeIEHHOMY KiIaccy
COCTMHCHUIA;

- XapaKTepu30BaTh OpPTaHUYECKHE BEIIEeCTBa IO COCTaBy, CTPOCHHUIO M CBOWCTBaM, yCTaHABJIMBATh
MPUYUHHO-CJICACTBECHHBIC CBA3N MCKAY JaHHBIMU XaPAKTCPUCTUKAMU BEUIECCTBA,

- IPUBOAMTH NPUMEPHI XMMUYECKUX PEAKLUN, PACKPBIBAIOIIMX XapaKTEPHbIE CBOMCTBA THUIIMYHBIX
MPEJCTaBUTENICH KJIACCOB OPraHUYECKUX BEIISCTB C LENIbI0 MX HUIACHTU(UKAIMU U OOBICHEHHS 00JacTH
MIPUMECHCHUSA

- TPOrHo3vupoBaTb BO3MOXHOCTH IPOTCKAHUA XUMHYCCKUX peaKuHﬁ Ha OCHOBE 3HAHHMH O THUIIAX
XMMHYECKON CBA3H B MOJIEKYJIaX PEAr€HTOB U UX PEAKIMOHHOHN CIIOCOOHOCTH;

- WCIIOJB30BAaTh 3HAHUS O COCTaBe, CTPOCHWU M XMMHUYECKHX CBOMCTBAaX BEMIECTB Ui 0OE30MacHOro
MIPUMECHCHUA B HpaKTquCKOﬁ JACATCIIbHOCTH,

- TPUBOJMTH TPHUMEPHl IMPAKTUYECKOr0 WCIONB30BaHHUS TPOIYKTOB TiepepaboTku HedpTH U
MIpUPOJAHOro Tral3a, BBICOKOMOJICKYJISIPHBIX CoeJII/IHeHI/Iﬁ (HOJ’II/Ii)TI/I.]'IeHa, CUHTCTUYCCKOI'0 KayudykKa,
aIeTaTHOTO BOJIOKHA);

- NPOBOJUTH OIIBITHl 110 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: INIMIEPHHA, YKCYCHOM KHCIIOTHI,
HelpeenbHbIX JKUPOB, IIIOKO3bI, KpaxMmaia, O€JIKOB — B COCTAaBE IHILEBBIX IIPOLYKTOB U KOCMETUYECKUX
CPEACTB;

- BJAJETh INpaBWIaMH M IpHeMaMH O€30IacHOM paboThl C XHUMHYECKMMHU BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAaHHUEM;

- YCTaHaBJIMBaThb 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pEeaKIMH U CMEUIEHUS XHMHUYECKOIO
paBHOBECHS OT Pa3AM4HBIX (PAKTOPOB C ILENBIO ONPENENEHHs] ONTUMAJIbHBIX YCIOBUH HPOTEKaHUS
XMMHYECKUX MPOLIECCOB;

- HPUBOIUTH IPUMEPHI THAPOIN3a COJIEH B IIOBCEIHEBHOM KHU3HU YEIOBEKa,

- IIPUBOIUTH IIPUMEPBI OKUCINTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKLUN B MIPUPOLE, IPOM3BOICTBEHHBIX
IIpoLIeccax M KU3HEACATEIILHOCTH OPTaHU3MOB;

- I[PUBOIUTH IPHUMEPHl XMMHYECKHX PEAKIMH, PAacKphIBAIOLIIMX OOLIMEe XUMHUYECKHE CBOICTBa
IIPOCTHIX BELIECTB — METAJJIOB U HEMETAIJIOB;

- IPOBOAWTH pacuerbl Ha HAXOXKICHUE MOJEKYJISIpHOH (GOpMysbl YITIEBOAOPOAA IO IPOAYKTaM
CrOpaHMs U 110 €r0 OTHOCUTENBFHOM INIOTHOCTH U MAaCCOBBIM JI0JISIM 3JIEMEHTOB, BXOZSIINX B €0 COCTAB;

- BIAAETh NpaBWIaMH O€30MaCHOr0 OOpallleHHus ¢ €AKMMH, TOPIOYMMU U TOKCHYHBIMHU BEILECTBAMH,
cpeacTBaMH OBITOBON XUMUH;

- OCYILECTBJISITH MOMCK XUMHUYECKOH MH(OpMAIMU 110 HAa3BaHUSAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
(hopMynam BEIIECTB;

- KPUTHYECKH OLCHWBAaTh M HMHTEPIPETHPOBATH XUMHUYECKYI0 HH(MOPMALUIO, COAEPXKAILYIOCS B
COOOIIEHHSIX CPENCTB MaccoBoi MH(oOpManuu, pecypcax MHTepHeTa, HAyYHO-NOMYJISIPHBIX CTaThiIX C
TOYKH 3pEHHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B ILIENAX BBISBICHUS OIIMOOYHBIX CYXKACHUH U
(hopMHUpOBaHUS COOCTBEHHOH MMO3ULINY;

- MpPeACTaBIATh MYTH pelIeHUs TIJ00aNbHBIX HpoOJieM, CTOSAIIMX IEPed  YeOBEYECTBOM:
9KOJIOTHYECKUX, SHEPT€TUUECKUX, CBIPHEBBIX, M POJIb XUMHH B PELLICHUN 3TUX MPOOJIEM.

BbinyckHuK Ha 6a30BOM YPOBHE MOJYYHMT BO3MOKHOCTb HAYYHThCS:

- UCHONIB30BaThb METOAbl HAyYHOrO I[IO3HAHMS TIPH BBIIOJHEHHH MPOEKTOB W  ydeOHO-
HCCIIeI0BATENILCKUX 3aJay 10 H3Y4YEHUIO CBOMCTB, CIIOCO0OB MOITYYEHHUS M PACIIO3HABAHUS OPTraHUYECKHX
BEIIECTB;
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- OOBACHATH NPHPOAY U CIOCOOBI OOpa3OBaHMs XUMHUECKOW CBSI3M: KOBaJIEHTHOU (MOJSPHOM,
HETONAPHOM), HOHHOM, METAJUINYECKOH, BOZOPOAHON — € LIEIbIO OIMpPEIeICHUS] XUMUUECKOH aKTUBHOCTH
BEILIECTB;

- YCTaHaBIIMBATh T'€HETUYECKYIO CBA3b MEXJY KIacCaMU OPraHMYECKHX BEIECTB I 00OCHOBAHUS
IPUHIUNHAIBHON BO3MOXKHOCTH IIOIY4EHHUs OPraHUYECKUX COSAUHEHUH 3aJaHHOIO COCTaBa U CTPOEHMS;

- YCTaHaBIMBaTh B3aHMMOCBS3U MEX1y (pakTaMu U TeopHel, NPUUUHONW U CIEACTBUEM IIPH aHaIU3e
IpOOJIEMHBIX CUTYyallii 1 000CHOBaHUM IPHHUMAEMBbIX PELICHUH Ha OCHOBE XUMHUYECKUX 3HAHUM.

- IpUOOpETEeHNE HABBIKOB IKCIIEPUMEHTAIBHOW pabOThI; yMEHHE pacCMaTpPUBATh M MPUMEHSTH
pa3IU4YHBIE AJITOPUTMEL U1 PELICHUS TEOPETUYECKUX U DKCIIEPUMEHTANIBHBIX 3a/ad4,

- HCNOJb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHHH /IJI TBOPUYECKOIO PELICHUS] HECIOKHBIX,
TEXHOJIOTHYECKUX U OPraHU3allMOHHbBIX 3a/1a4;

Conep:xkanue 3JeKTUBHOT0 Kypca
10 xkmace

1. 3apauyu Ha BbIBOA (OPMYJIBI OPraHMYECKOr0 BellecTBA

BriBozt MonekysipHOi (opMyJIbl BELIECTBA 110 OTHOCHTEIBHOI IUIOTHOCTH €ro apoB U Macce, 00bEMY
WM KOJIMYECTBY BEILIECTBA IIPOAYKTOB CTOPaHUS.

BriBog popmyibl BemiecTBa Ha OCHOBE 00IIeH (POPMYIIBI TOMOJIOTHYECKOTO psijia OPraHuYeCKUX
COEIMHEHU M.

2. 3agauyu Ha TenJ10Bo# dPdekT XumMuueckoii peakuuu. Tepmoxumus

Pacuérbl mo TepMOXMMHYECKIM YPaBHEHUAM (IK30TEPMHUUECKHE, SHIOTEPMUIECKHIE PEAKIINH, TETIOBOI
addexT, 3akoH ['ecca, cTanmapTHAS SHTANBIIHS PEAKIIHN)

3. 3amaun Ha CKOpPOCTH XUMHUYECKOi peakiiuu. XuMHU4IecKoe paBHOBecHe
CKOpOCTh XUMHUYECKOH peakiui. XuMuieckoe paBHoBecre. CMeleHne XUMHUIECKOTO PABHOBECHS

OcHosHble nonsmus: KAHETHKA, CKOPOCTh TOMOT€HHON PEaKIMH, CKOPOCTh TeTEPOreHHON PeaKITii;
KHHETUIECKOE YPaBHEHUE PEAKIINH, YCIOBHS, BIUSIONINE HA CKOPOCTh PEAKIHH , XUMUYIECKOe
paBHOBECHE, YCIOBHUS €0 CMEIICHHUs, KOHCTAHTAa CKOPOCTH PEAKIIUU U XUMHUYECKOTO PaBHOBECHS.

4. 3agaym Ha PacTBOPbI

CriocoOBI BBIpa)KEHHUSI COCTaBa PACTBOPOB: «MacCOBast J0JIsl PACTBOPEHHOTO BEIECTBA B PACTBOPE» U
«MOJISIpHAsT KOHIICHTPAITUS BEIeCTBa B pacTBope». CocTaB HACKIIICHHBIX pacTBOpPOB. PazbanieHue,
CMEIIMBaHUE pacTBOpoB. [lepeBos 0JHOro THIIAa KOHIICHTPAIIMH B IPYTOi. Beraricienus, cBs3aHHbBIE C
MOHSATHEM «PACTBOPHMOCTH BEIIIECTBAY.

5. 'mapoJus.

[ousTre «ruaponusy». I'naponus opraHuvecKux 1 HeOpraHuyeckux BemecTs. CocTaBieHUe
ypaBHEHUH peakuuil rugponusa. [IpakTuueckoe 3Hau€HUE THAPOIU3A.
6. DuexTposau3. 3akon @apanes

ONeKTpOoNN3 KaK OKHCIUTENBHO — BOCCTAHOBUTENBHBIN MpoLiecc. DIEKTPOIN3 paciljiaBa U pacTBopa
anekTponuTa. [locnenoBarenbHOCT pa3psIKd HOHOB Ha KaTOAE M HA aHoza. KaTtogHble n aHOIHBIE
MpOLIECChl B BOAHBIX pacTBOpax coineil. 3akon Papanes. Berxog no Toky

7. 3agaun Ha MOrpy:KeHHEe MEeTAJIMYECKOIl MJIACTUHKH B PACTBOP COJH

Pemenue pacy€THbIX 3a1ay Ha MOTPYKEHUE METAUIMYECKONW IUIACTUHKU B PACTBOP COJIU.
8. 3a1aun Ha BBIXOJ NPOAYKTA PeaKIMH NpPH IPOU3BOICTBeE.

3ajaun Ha BBIYMCIIEHUE BBIXO/A MMPOAYKTAa PEAKLUUU OT TEOPETUUECKU BO3MOKHOIO, Ha
IIPOU3BOJCTBE.

9. Kom0unupoBannbIe 321241

3aaun Ha HAX0XACHUE MAcChl, 00bEMA BEIIECTBA MOTYYUBIIETOCS B PE3YNIbTAaTe PEaKIIUH,
HaX0XJICHUE MOJICKYIISIPHOU (OPMYITBI UCXOHOTO BEIIECTBA.

10. Dx3amenanmonnbix 3a1a4 T'HA pa3In4HOro ypoBHs CJI0KHOCTH



11. 3apayu Ha npumecHn
Boruncnenus macesl win o0bEMa NpoayKTa peakLiMy 110 U3BECTHON Macce Uil 00bEMY
HCXOJHOTO BELIECTBA, COACPIKAILETO ONPEACIEHHYIO MACCOBYIO JIOJIIO IPUMECH

12. 3amauyu Ha M3OBITOK U HETOCTATOK

Brruucnenne maccel ( 00bEMa, KOMMYECTBA BEIIECTBA) IPOAYKTA PEAKIMH, €CITH OJJHO U3 pear UPYIOIINX
BEILIECTB JJaHO B M30BITKE. BELIECTBO, B3ATOE B H30BITKE, HE PEarupyeT ¢ MPOJAYKTOM PEaKIuH
BEIIECTBO B3ATOE B HEJOCTATKE B3aMMOJECUCTBYET C MPOAYKTOM PEAKIIUU.

3. TemaTH4eckoe NJIAHHPOBAHHE

3.1 10 kaacc
Ne ConeprxaHue NporpaMMHOro MaTepuajia Kou-Bo
4acoB
1 3amauu Ha BBIBOJ (DOPMYJIBI OPraHHYECKOT'O BEIIECTBA 1
2 3amayu Ha BBIBOJ (DOPMYJIBI OPraHMYECKOI'O BEIIECTBA 1
3 3amauu Ha BBIBOZ (POPMYJIbI OPraHHYECKOro BEIIECTBa 1
4 3amaun Ha U30BITOK W HEAOCTATOK 1
5 3agaun Ha U30BITOK U HEIOCTATOK 1
6 3agaun Ha TIPUMECH 1
7 3aqaun Ha IpUMeECH 1
8 3agaun Ha IPUMECH 1
9 3azaun Ha TEIUIOBOM 3P (HEKT XUMUIECKON peakiinu. TepMOXuMus 1
10 3a7aun Ha TEIUIOBOM 3P (HEKT XUMUIECKON peakiinu. TepMOXuMus 1
11 3azaun Ha TEIUIOBOM 3P (HEKT XUMUIECKON peakiinu. TepMOXuMus 1
12 3a7aun Ha CKOPOCTh XUMHUUYECKOH peaKIuu. XUMHUIECKOE PAaBHOBECHE 1
13 3agaun Ha CKOPOCTh XUMHUYECKOH PEeaKkITui. XMMHUIECKOE PAaBHOBECHE 1
14 KonTpoabHas padora 3a 1 mosyroaue 1
15 3ajaun Ha IOrPYKEHNE METAJUINYECKON TUIACTHHKH B PACTBOP COJIH. 1
16 3ajaun Ha IOrPyKEHNE METAJUINYECKON TUIACTHHKH B PACTBOP COJIH. 1
17 3agaun Ha PaCTBOPHI 1
18 3agaun Ha PaCTBOPHI 1
19 3aa4n Ha PacTBOPSI 1
20 Tuaponms. 1
21 Tuaponms. 1
22 Onexrponus. 3akon Papazes 1
23 Onextponus. 3akon Papazes 1
24 Onekrpoius. 3akon Dapanes 1
25 3ajaum Ha BBIXOJ IPOAYKTA PEAKIIUU TIPH POU3BOICTBE. 1
26 3aJauM Ha BBIXOJ MNPOAYKTA PEAKLUMU IPU MIPOU3BOJICTBE. 1
27 KomOuHHMpOBaHHEIE 331241 1
28 KomOuaHupOBaHHEIE 331241 1
29 IIpomexyTouyHas aTrecTanus 1
30 Pemenve sx3ameHanmoHHbIX 3a1a4 OI'D paznuyHOrO ypOBHS CIOXKHOCTH 1




31 Pemenne sx3amenHanmoHHbIX 3a7a4 OI'D paznMuHOrO ypOBHS CIOKHOCTH 1

32 Pemenne sx3ameHanmoHHbIX 3anady OI'D pa3muyHOro ypoBHS CIOXHOCTH 1

33 IIpakTHuecKkHue U IKCIIEPUMEHTANIBHBIE 3aJa4u 1

34 IIpakTHueCcKUE U HKCIIEPUMEHTANIBHBIE  3aJa4l 1
HUroro |34 4
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