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1. IMosicHuTeNBLHAS 3aMMHUCKA

Hacrosiias nmporpaMma BHEYpOUHOU AESTENBHOCTH Kypca «OCHOBBI XUMUYECKUX
METONO0B ucciienoBanus BertectB» g 10-11 xmaccos pa3padoTaHa Ha OCHOBe
(HOpMaTHBHBIE OCHOBBI):

— ®@enepanbHbid 3akoH OT 29 gexadbps 2012 r. N 273-®3 «O6 ob6pazoBaHuM B
Poccuiickoit denepannm».

— Ilpuxa3 MunucrepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®denepauuu ot
12.08.2022r. Ne 732 «O BHeceHWH HU3MEHEHUU B (helnepanabHBIM TOCYIapCTBEHHBIN
o0Opa3oBaTeNbHBIA CTAaHIAPT CpEIHEro oO0mero oOpa3oBaHUs, YTBEPKIACHHBIN
npukazoM MuHuctepcTBa o6pasoBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 r. Ne 413».

— CaHuTapHO-3MUAEMHOJIOTHYECKUE TPeOOBaHUS K YCIOBUSM U OpraHU3alUU
o0yueHuss B 0011e00pa3oBaTeNbHbIX yUpexaeHUuax (yTBepxkaeHbl llocraHoBieHnem
['maBHOTO rOCynapcTBEHHOTO caHUTapHOro Bpaua P® ot 28 centsaops 2020 r. Ne 28).

— I'uruenmyeckue HOpPMATHUBBI U TPEOOBAHMS K OOECHEUYEHUIO OE30MacHOCTU U
OE3BpEMHOCTH MJisi 4esoBeKa (akTOpoB cpeabl oOutanusi, yTB. llocTaHOBIEHHEM
I'maBHOTO TOCcynapcTBEHHOTO caHuTapHOrO Bpada P® ot 28 stuBapst 2021 r. Ne 2.

— Asrtopckas nporpamma: A.M. KonecHukoBa «OCHOBBI XMMHUYECKHX METOJOB
uccinenoBanusi BemectBay. 10 — 11 kmaccel. [IpodunsHoe oOyueHue (dIEKTUBHBIE
kypcbl). CocraButens [ A Illunapes. Mocksa: « Ipoda», 2007 rox;

—  YueOusiit man TAOY YAO «YykoTckuii OKpYKHOUM MpOodUIbHBIN JTUIEI.

Iesn kypca:

- CUCTeMaTH3aIus 1 yriiyoJieHne 3HaHui o0yJaromuxcs 0 QyHIaMeHTAbHBIX 3aKOHAX,
oOmrel 1 HeOPraHUYECKOW XUMHH, XUMHUYECKHX METOJaxX HCCIEJOBAHUSA U CIIOcoOax
MOJIYYEHHUS OPTaHUYECKUX U HEOPTaHUYECKUX BEILECTB;

- MPENOCTaBUTh OOYYAIOUIMMCS BO3MOXKHOCTH NPUMEHHUTh XMMHUYECKHE 3HAHMS Ha
IIPAKTHUKE.

3amauum Kypca:

— dbopMupoBaTh OOIlIEHAY4YHbIE, A TaKXK€ XHMMHYECKHE YMEHHS M HaBbIKH,
HEOOXO/JMMbIE B JCSITEIbHOCTH SKCIIEPUMEHTATOpa M TMOJIE3HbIE B IOBCEIHEBHOU
KU3HU;

— (dbopMUpOBaTh KCIIEPUMEHTAJIbHBIE HABBIKH;

- CO3/1aTh YCIIOBUS THS (POPMHUPOBAHMSA M Pa3BUTHS y OOydYaIOUIMXCS YMEHUS
CaMOCTOSTEIBHO pabOTaTh CO CHPAaBOYHOW M yueOHOU nHuTepaTypoil, COOCTBEHHBIMU
KOHCITIEKTaMH, IPYTUMH UCTOYHHUKAMU UH(pOpManuu;

- PacKpbITh B3aUMOCBSA3b OCHOBHBIX ITOHATHI: «COCTaB», «CTPOEHUE)» U «CBOMCTBA
BELIECTBAY;

- pa3BHUBaTh JIOTHYECKOE U a0CTPAKTHOE MBIIICHUE;

— pa3BHUBaTh TBOPUYECKUE CIIOCOOHOCTH, HABBIKU PEe(IICKCHH;

- ¢dbopMupoBaTH KOMMYHHUKATUBHBIE YMEHHUS paboTaTh B TpyIIe, BECTU TUAJIOT,
JTUCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PEHUSI.

Pabouast mporpaMma BHEYpOYHOU AEATENBHOCTH Kypca « OCHOBBI XMMHUYECKUX
METOJ0B MCCJIEIOBAHUS BEILIECTB » HAIlPaBJICHA:

- Ha pacllMpeHe cojiep>KaHus MporpaMm o0111ero oopa3oBaHus;



- Ha peaJin3aliio OCHOBHBIX HAIlPaBJICHUHA PETMOHAIBHON 00pa30BaTEIbHON MOJIUTUKY;
- Ha (hOpMHUPOBAHUE JIMYHOCTH PEOCHKA.

B nmporpamme Kypca clenaH akIEHT Ha T€ BOMNPOCHI, YMEHHS, KOTOPbIE B Kypce
XUMUU OCHOBHOM W CpEIHEW ILIKOJIbI PacCMaTpPUBAIOTCSA HEIOCTATOYHO IOJHO WM HE
paccMaTpuBalOTCSl COBCEM, a MMEHHO Ha Takue TeMmbl Kak «CKOpoCThb XMMHYECKOU
peakiuu. XHMHUYECKOE€ paBHOBecue», «KoMIulekcHble coeauHeHus», «KoitouaHeie
pacTtBophl». PaccmaTpuBatoTcsi 6a30BbI€ MOHATUS U METO/bI AaHATUTHYECKON XUMHUH.

Oco0eHHOCTBIO — MpeJyiaraeMoro  Kypca SIBJISIeTCA  €ro  NOpuKiIajHas U
AKCIIEpUMEHTAJIbHASL HAIPaBJIECHHOCTh. boJbllIo€ BHUMAHUE B KypCe yIEJIEHO U3yUYECHUIO
T€X BEILIECTB, KOTOPBIE OKPYXAIOT YyYallUXCsi B IIOBCEIHEBHOW >KU3HHU, PAa3BUTHUIO
AKCIIEPUMEHTAIIbHBIX HaBBIKOB 00YYaIOIINXCSI.

OObeKkTaMu HWCCJIEIOBAHUS CTAHOBSTCS TMPUBBIYHBIE ISl PEOSIT MaTepHabl,
HEOpPraHMYECKHE U OPraHUYECKUE BEIIECTBA, MPOIYKTHI MUTAHUS — TO, C YEM ydalluecs
BCTPEYAIOTCS B IOBCEJHEBHOW KU3HMU.

DopMbl NIPOBEICHUA 3aHATHH.

PaGouas mporpamma BHEYpPOUHOH JeATeNbHOCTU Kypca «OCHOBBI XUMUYECKUX
METOJIOB UCCIJIEIOBAHUS BELUIECTBY» OPraHU3yeTCs Yepes:

- HIUMBHUIYaJIbHYIO, TAPHYIO U IPYNIIOBYIO pabOThl IEPEMEHHOIO COCTABA,

- TPOEKTHYIO JI€ATEIbHOCTD;

- HCCIJIEIOBATENIbCKYIO JEATEIbHOCTD;

- NPaKTUKYMBI;

- KOHCYJIbTAlIUH.

Kypc peanmmsyercs ¢ npumenennem UK T-rexnonorui.

B3aumocBs3b ¢ nporpaMmMoii BOCIMTAHUS.

PaGouas nmporpamma no BHEYpOUHOU AESITENbHOCTH Kypca « OCHOBBI XUMHUYECKUX
METOJI0B MCCIEI0BaHUS BEUIECTB » pa3paboTaHa ¢ ydeToM padodeil NmporpamMmsl
pocuTanust FAOY YAO «UykoTrckuil OKpY:KHOM PO UIbHBINA JTHIEH».

[IporpaMma npenHazHadeHa I IUIAHUPOBAHUS M OpPraHU3AlMU CHCTEMHOU
BOCIIUTATENbHON JE€ATEIbHOCTH C LENbI0 JOCTHKEHUS OOYUYaIOIMMHUCA JTHUYHOCTHBIX
pe3yabTaToB oOpazoBanus, onpenaeneHHsix GI'OC; peanusyercs B €IMHCTBE YPOUHOH U
BHEYpOuHOU gestenbHOCTH. IlpemycmarpuBaer mnpuoOiieHne oOydaroumxcs K
POCCUHCKUM TPaJULMOHHBIM JTYXOBHBIM LIEHHOCTSIM, BKJIFOYasi KYyJIbTYPHbIE€ LIEHHOCTHU
CBOEH ATHMYECKOM TPYIIIbI, MpaBUJIaM U HOpPMaM IOBEJEHUSI B POCCUIICKOM OOIIECTBE.
Pe3ynbraThl JOCTM)KEHUS 1ENH, PEUICHHUS 3a/lad BOCHUTAHUS JaHbl B (opMe IIeNeBbIX
OPUEHTHUPOB (HANpaBJICHUH), NPEICTaBICHHBIX B BHUAE OOOOIICHHOTO MOpPTpeTa
BBIIIyCKHUKA HAa YpOBHE CpPEAHEro oOILIEero oO0pa3oBaHMUS U OTPaKEHbl B JIMYHOCTHBIX
pe3ynbTarax JaHHOM paboyel MporpaMmal.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe.

Ha uzyuenue kypca B 10-11 kmaccax orBoautcs 1o 34 yaca B roj U3 pacyeta | yac
B HEJEIIIO.

2. CopepxxaHue Kypca



10 kaacc

Beenenne

HayuHblil sKCrIepUMEHT M €ro poJib B MOo3HaHUU. [IOrpemHocTH 3KCIEepUMEHTA.
Ouenka norpenrHocteit. O6paboTka pe3yabTaToB dKcIiepuMenTa. ['paduxu.

B3aumocBsi3p Mexay cocTaBoOM U cBoiicTBamMu. Pusnueckue, GU3NKO-XUMUYECKUE
Y XMMHUYECKHE CBOWCTBA BEIIECTB. AHAIN3 U CUHTE3. AHAIUTUYECKAsI XUMHUSI — HayKa O
METOJIaX aHajiu3a BEIIEeCTBA. XUMHUYECKMH aHanu3. 3agadud W oOJacTH MPUMEHEHUS
XUMHYECKOr0 aHaim3a. BUIBl XMMHYECKOrOo aHaiu3a. DJIEMEHTHBIN aHain3. Pa3oBbIi
aHanu3. KadyecTBeHHBIM aHanu3: uaeHTHPUKauug U oOHapyxkeHue. KonnmuecTBeHHBIN
ananu3. CTaguu aHaJIUTHYECKOTo Ipolecca: 0TOOp MpoOkl, MOATOTOBKA IPOOBI K aHATU3Y,
U3MEPEHUE, OLICHKA PE3YIbTATOB U3MEPEHHUSL.

XuMUYecKas peakius Kak CpeJICTBO MOTydeHus: H(GOPMAIIUU O COCTABE BEIECTRA.
AHanuTtnueckas peakiusi. TpeGoBaHUS, MPEIbSIBISIEMbIE K aHATUTHYECKUM PEAKIUSM.
YyBCTBUTEIHHOCTD, CIEIU(UIHOCTh U CEIEKTUBHOCTh. Kiaccudukaiys aHaTuTHIECKUX
peakuuii Mo XapakTepy XWMHYECKOTO B3aWUMOJCHCTBHUS W MO MPUMEHEHHUIO. Y CIOBUSA
MPOBEJICHUSI AHAIMTUYECKUX peakiuil. TexHuka 0e30macHOCTH W OCHOBHBIE TMpaBUiia
paboThl B XuMHU4eckoii 1aboparopun. TpeboBanus k otduery. OG0pyI0BaHUE U PEAKTHBHI.
MBIThE U CyIlIKa XUMHUYECKOW MOCY/IBI.

IIpakTnueckass padora I. B3BemmBanue oOpa3ia W craTUcTHUeckas o0paboTka
pE3yIbTAaTOB B3BEILIMBAHUSI.

I[IpakTnueckass pad6ora 2. O3HaKOMJIEHHE C 00OpPY/JIOBaHUEM U OCHOBHBIMU MpUEMAMU
paboThl B XUMUYECKO J1abopaTopuu.

Tema 1 PacTrBopbl. MeToabI ONpeeieHUs KOHIEHTPauu pacTBOpoB. TuTtpoBanue

PactBopri. Mepa pactBopumocTd. MeToapl oOnpeneneHuss KOHLEHTpaluu
pacTBOpPOB.

TutpoBanue. CylIIHOCTh METOAA. YCTAaHOBJIEHUE TOYKH HKBUBAJIECHTHOCTH.
Wuaukatopel. Beruncnenue pesynbTaToB THUTpoBaHus. [loHsATHE 00 SKBHBAJEHTE,
HKBUBAJIEHTHON Macce, HOpMaJIbHOW KOHIIEHTpaIuu pacTBopoB. Kiaccudukarus MeTo10B
TUTPOBAHUSA IO CHOCO0Y NpPOBEIEHUS TUTpOBaHUA (mpsiMoe, oOpaTHOE, TUTPOBaHUE
3aMECTHUTENS) U MO THUIYy PEakKlMH, Jexkalleil B OCHOBE MeToJa (KHUCIOTHO-OCHOBHOE
TUTPOBAHUE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE, KOMIUIEKCOMETPUYECKOE
TUTPOBAaHWE M TUTPOBAHHUE MO METOAYy ocaxjacHus). CTaHAapTHHIA (TUTPOBAHHBIN)
pacTBop, CHOCOOBl ero mpurotoBieHus. CraHmapTuzanus pacTBOpoB. KucioTtHo-
OCHOBHO€ TUTPOBAHUE.

IIpakTHyeckas padora 3. OnpeneneHre KOHIIEHTPAIMU PACTBOPA 10 €r0 MIIOTHOCTH.
IIpakTnyeckas padora 4. [[purorosiieHre pacCTBOPOB U ONPEACICHUE UX KOHIICHTPAILlUH
TUTPOBAHUEM.

Tema 2

3aKoH JeHCTBYIOLINX MACC M €ro NPpUMEeHEeHHe B XUMHYECKOM aHAJIU3e

3akoH aeicTByromux Macc. OOpaTuMble U HEOOpATUMBIE PEaKIHH. XUMUYECKOE
paBHOBecue. KoHcTaHTa paBHOBecHs -- Mepa TIyOMHBI ITpoTeKaHusl rpoiecca. KoHcTaHThI
XMMHYECKOTO PABHOBECUSA [IJII TOMOTE€HHBIX M TE€TEpOre€HHBIX peakiui. BimsHue
M3MEHEHUSI BHEIIHUX YCJIOBUM Ha MOJOXEHHUE XMMUUYECKOTO paBHOBecus. [Ipunnun Jle
[TaTenwe -bpayna.

Teopust snekTponauTudeckoi aucconuanuu. CuiabHblE M Cia0ble 3JIEKTPOJIUTHIL.
XHUMHYECKOE paBHOBECHE B BOAHBIX PACTBOPAX JIEKTPOIUTOB. BhIpaskeHUs 1J11 KOHCTAHT



paBHOBECHSl pPa3IMYHBIX THUIIOB pEAKUUN, MPOTEKAOIMX B pacTBope. IMoHHOE
Mpou3BeJeHNEe BOJbl. Bomopoaneiii mokaszarens u mkana pH. KoHuenTpanus mMOHOB
BOJIOPO/JIa B pa30aBIIEHHBIX PACTBOPAX CJIA0BIX KUCIOT U OCHOBAaHUN. MeTo bl M3MEpPEHUs
pH. MunukaTopsl.

bydepnrsie pactBopel. CymiHocTh OydepHOro naeiictBus. bydepHas eMKOCTb.
Beruncnenue pH B OydepHbIx pacTBopax, 00pa3oBaHHBIX c1a00M KUCIOTOM U C€ COIBIO OT
CHWJIBHOT'O OCHOBAHMSI U CUJILHOM KUCJIOTOM U €€ COJIBIO OT CJIa00r0 OCHOBaHUs. 3HaYEHUE
Oy(depHBIX pacTBOPOB B MOYBOBEICHUH W OWOJIOTHH.
I[IpakTnyeckasi padora 5. XuMu4yeckoe paBHOBECUE B BOJAHBIX PACTBOPAX AIEKTPOIHUTOB.
I[IpakTnueckast padora 6. Onpenenenue pH BogHBIX pacTBOPOB.
IIpakTuyeckasi padora 7. bydepHoe neiicTaue.
Tema 3 KommjiekcHble cOeITUHEHUS]

OcCHOBHbIE TIOHSTUS KOOPAMHAIIMOHHOM TEOpUH (KOMIUIEKCOOOpa30BaTENb,
JUTaHAbl, KOOPJWHAIIMOHHOE 4HCIIO, JuraHga). HoMeHknaTypa  KOMILIEKCHBIX
coenuHeHuil.IloBeeHne KOMIUIEKCHBIX COEIMHEHUH B  pacTtBopax. KOHCTaHThI
yCTOMYMBOCTH (00pa3oBaHusi) U HecTOMKOCTH. [lonyuenue u paspyiieHre KOMIUIEKCHBIX
coenquHeHui. Xenatel. BHyTpukomiuiekcHeie coequHenus. Kommekconsl. [Ipumenenue
KOMIUIEKCOOOPa30BaHUs B XUMUUYECKOM aHAJIH3E.

IIpakTnyeckas padora 8. KoMruiekCHbIE COeTMHEHHUS.
IIpakTnyeckas padora 9. KoMmmiekCOHOMETpUYECKOE TUTpOoBaHuE. OnpeaeiaeHue
KOHLIEHTPALlUU MarHus IPSIMbIM TUTPOBAHHUEM.
Tema 4
Teopernyeckue OCHOBBI PEaAKIUN 0CAXKICHUSI — PACTBOPEHUSA

['eTeporennbie paBHOBECHS B HACKIIICHHBIX PACTBOPAX MaJOPaCTBOPUMBIX CUITBHBIX
ANEeKTpoJanuTOB. IIponsBeneHrne pacTBOPUMOCTU. YCIIOBUS BBINAJCHUS U PACTBOPEHUS
OCaJIKOB. 3aBUCHMOCTBH IOJIHOTHI OCXACHHUS OT pa3iuyHbIX (akTopoB. CmemieHue
reTepOTeHHbBIX PABHOBECH B HACBIIIEHHBIX PACTBOPAX MaJIOPACTBOPUMBIX 3IEKTPOIUTOB.
3HaueHUE peaKuid OCaXACHUS JUIsl XUMUYECKOTO aHaIu3a.
Pemrenue 3agau. [IpumeHenre npon3BeeHUs] PACTBOPUMOCTH.
IIpakTuyeckas padora 10. OGpazoBaHue U paCTBOPEHHUE OCAKOB.
Tema 5 O6pa3zoBaHue KOJJIOMIHBIX CHCTEM

@a3pl. ['OMOreHHbIE M TIETEpOreHHbIE CHUCTEMBI. JIUCIIEpCHBIE CHUCTEMBI.
Konnouansie pactBopsl (Jinozonu). JInodurbHbie 1 THOPOOHBIE KOJTOU B 3011 U TeIIH.
Munenna. Ilomyyenne u yCTOWYMBOCTh KOJUIOMAHBIX CHUCTEM. JlucrneprupoBaHue.
Kongencanms. Ilentuszaums. ArperaTMBHas U CEIMMEHTAlMOHHAs YCTOWYMBOCTh
mucnepcHbix cucteM. Koarymsanus W ee NpeloTBpalleHue. 3aliuTHOE JIeHCTBHE
KOJUIOUJIOB.

IIpakTuyeckas padora 11. 301b OEpIMHCKON Ja3ypH.

IIpakTnueckass padora 12. Ilonmydyenue ruaposons ruzapokcuaa sxeneza (III) wmm
TUAPOKCHUAA ATFOMUHUS PA3IMYHBIMU METOJaMHU U U3yUYEHHUE €ro CBOMCTB.

Tema 6

OKucJINTETbHO-BOCCTAHOBHUTEIbHBIE NIPOLIECCH] U UX PUMEHEHNe B aHAJIN3e

OKHCITUTENIPHO-BOCCTAHOBUTEIIbHBIE ~ (DYHKIIMM  BEIIECTB W HAIPaBJICHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIH. Okucnurens. BoccranoBurens.
CrangapTHbIe 31EKTPOJHbIE TOTEHUIUANBI. P/ cTaHAapTHBIX 3JIEKTPOJAHBIX MOTEHIIMAIIOB.
3aBUCUMOCTD 3JEKTPOJIHOTO NOTEHLMAJIA OT MPUPOJIbl PEarupyrollux BELIECTB, OT HX
KOHLIEHTpaluu, TeMmieparypsl, pH cpeasl, pacTBOPUMOCTH, MPUCYTCTBUSI B CHUCTEME



KOMIUIEKCOOOpa3oBaTesid. 3aKOH SKBUBAJICHTOB NPUMEHHUTEIBHO K OKHCIUTEIBHO-
BOCCTAHOBUTEIILHBIM PEAKITUSIM.

OKHUCIHUTENbHO-BOCCTAHOBUTEILHOE ~ TUTpPOBaHUE.  MeToapl  TUTPOBAHUS,
OCHOBAHHBIE Ha OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTBAX CUCTEMBI MOJ — HOJUN
(nomometpusi). Mogomerpuueckoe TuTpoBanue. MoauMeTpuieckoe TUTPOBAHHE.
IIpakTnueckast padora 13. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB.
IIpakTnyeckas padora 14. CymHOCTP W NPUMEHEHHUE METOJIOB THUTPOBAHUS,
OCHOBAHHBIX Ha OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTBAX CUCTEMBI MO — HOJUJ
(nomomeTpun).

Tema 7. OcHOBBI KA4€CTBEHHOI'0 AHAJIN3A

Knaccudukanus peakiuii B KauecTBeHHOM aHanu3e. (OCHOBHBIE MPUHIUIIBI
KauyeCTBEHHOTO aHaiu3a. [[poOHbINi U CUCTEMAaTUUYECKUI aHAIIN3.

IIpakTuyeckas padora 15. KauecTBeHHbIEe peakiy Ha Hanbosee BaXKHBbIC KATHOHBI U
AHUOHBI.

Tema 8

AHaJIHU3 HEKOTOPBIX 00bEKTOB OKpY:kawomei cpeabl. KOHTpoJb kauecTBa MPOAYKTOB
NUTAHUA

Oxpana oxpyxarouieil cpenasl. KoHTposb kauectBa BOJbL. JKECTKOCTH BOIBI;
NPUYMHBI €€ BO3HHKHOBEHUs. Bumiel sxectkoctu. CrocoOwl ycTpanenus. OmnpeaeneHue
YKECTKOCTH BO/IBI.

XuMuyeckas XxapakTepucTuka rnoys. Peakius mousenHoro pactsopa (pH).

@®opMbI TOUBEHHOU KUCIOTHOCTH. 3HaueHue 3HaHusi pH BoAHO U cOJIeBOI OUYBEHHOMN
BBITSDKKH. M3BecTrkoBanue nouB. bydepHas eMKkocTh MoyB.

KoHTponp KauecTBa MPOAYKTOB TMUTAaHHMSA. AHAIU3 MHUHEPAIbHBIX BOJ U
MPOXJIATUTENBHBIX HAMUTKOB. AHAIN3 MOJIoKa. OmnpeiesieHNe CBEXKECTH MsCa U PHIOBI.
IIpakTuueckas padora 16. )KecTkocTh BOJIbI, €€ ONPEEICHUE U YCTPAHEHHUE.
IIpakTnyeckas padora 17. OnpeneneHre KOHUECHTPALIMU KACIOPOAA, PACTBOPEHHOTO B
BOJIE.

IIpakTuyeckas padora 18. Konmopumerpuueckoe onpenenenue pH noussi.
I[IpakTnyeckas padora 19. zyuyenue OypepHOil eMKOCTH MOYBHI.

IIpakTnueckas padora 20. KoHTpob KauecTBa NPOXIAAUTEIbHBIX HATUTKOB.
IIpakTuyeckass padora 21. OmnpeneneHue coaepxkanusi ButamuHa C B IPOJyKTax
MUTAHUA.

IIpakTHyeckasi padora 22. AHanM3 Ka4yecTBa MPOAYKTOB TUTAHUS.

11 kiacce

Beenenne

[ToHsiTHE HEOPraHWYECKOTO CMHTE3a. 3HaUE€HUE HEOPraHMYECKOro cuHTe3a. TpeGoBaHuUs
TEXHUKH OE€30MaCHOCTH TMpPH MPOBEACHUH JAOOPATOPHBIX M MPAKTUYECKHX PadOT, MpHU
pabote ¢ anexrponpudopamu. [IpaBuna okazaHus MepBON MEIUIIMHCKOW MOMOIIU MPU
0’KOTaX M OTPaBICHUAX XUMUYECKUMHU PEaKTHBAMHU.

IIpakTuuyeckas padora Ne 1. [Ipuemsr oOparienus ¢ 1a60paToOpHEIM 000PYAOBaHUEM.
Tema 1. 3HAKOMCTBO ¢ METOAAaMH OYHCTKH BeleCTB

Yucteie BemecTBa M cMecu. [lpumepsl KMIKHX, TBEPIbIX, ra3000pa3HbIX CMecei.
CBoiicTBa 4YHCTBHIX BeElECTB M cMecel. Mx cocraB. MaccoBas M OObEMHas HOJH
KOMIIOHEHTa cMecU. PacdeTsl, CBS3aHHbIE C UCIOIb30BAHUEM MOHITHUS «JI0JISD».



OuucTtka BelIECTB NEPErOHKOM, NMepeKpucTaUIM3alnell, AeKkaHTtauueil. OuibTpoBaHue,
BbIIIapUBaHME, cylIka BemiecTB. OuHMCTKa BOJHBIX PAacTBOPOB COJEM HpH MOMOLIU
MOPOIIKOOOPa3HBIX METAIIIIOB.
Jlemoncmpayuonnsiit sxkcnepumenm. B3pbiB cMecH Boiopoa ¢ Bo3ayxom. [lomyduenue
JUCTUJUTMPOBAHHOU BOJibl. DMIIBTPOBaHNE pACTBOPA TEXHUYECKON TOBAPEHHOM COJHU C
NOMOLIBI0 BOpOHKHU BroxHepa u BogocTpyiiHoro Hacoca. Mcnone3oBanue ckisiHok. Cymika
BEIIECTB B IKCUKATOPE, UCIIOJIb30BAHKE CEPHOM KUCIOTHI, okcuaa Gocdopa (V) u okcuna
Kanplusl JUid CymKku BemlecTB. OuucTKa BOJHOTO pacTBopa xjiopuaa kenesa (II) or
IIPUMeECEN HOHOB APYIUX METAJUIOB.

IIpakTnueckas padora Ne 2. [Tonyyenue u nekanrauus cynbdara Oapusl.
IIpakTuyeckas padora Ne 3. BeinapuBaHue NOBapeHHOW COJIM U3 PacTBOPA.
IIpakTnyeckas padora Ne 4. Paznenenue cMmecen.

IIpakTuyeckasi padora Ne S. [IpuroroBnenue pacTBOpPOB € 3aJJaHHON MacCOBOM JOJIEH.
Tema 2 Ilony4yeHne npocThbIX BelIeCTB

OO01mas xapakTepuCcTHKa CIIOCOOOB MOJIYYEHHsI METAJIJIOB: BOCCTAHOBIICHUE METAJUIOB 3
OKCHJIOB, BBIJCICHUE METAJJIOB W3 PACTBOPOB COJIEH, JJIEKTPOXUMUYECKHE METOMbI
noyrydeHuss MerayuioB. [lodydeHne HEKOTOpPBIX HEMETaJUIOB: KHCJIOpOAa, BOJIOPOJA,
XJiopa, Opoma.

Jlemoncmpayuonnstii 3kcnepumenm. Boccranosnenue menu u3 okcuna meau (1)
BOJIOPOJIOM, BBIJICJIEHHE MEIU. DNEKTPoIn3 pacTBopa xiopuaa menu (11) Ha uHepTHBIX
anekTponax. IlomyueHune Kuciopojga pasjioKEHUEM HHUTpaTa HaTpHs, NEpPOKCUIa
BOJIOpOJA, OUYMCTKA KUCIOpOoJa OT Mpumeceil BojasHoro mnapa. IlomydeHue xiiopa mpu
B3aMMOJICCTBUM TI€PMaHraHaTa Kajus, AMXpOMara Kajlusi C COJIAHOM KHCIOTOM.
Ocymenue xiopa. IlomyueHune Opoma B3aMMOJEHCTBHEM pPACTBOPUMOro Opomuaa ¢
XJIOPHOHM BOJIOH, SKCTpaKIHs OpOMa FreKCaHOM.

IIpakTuyeckas padora Ne 6. [TonydyeHue MeTamioB U3 pacTBOPOB COJIEH peaklueit
3aMelICHUSI.

IIpakTuyeckass padora Ne 7. IlonydeHune BOAOpOAa B3aUMOJIEUCTBUEM METAIIIOB C
KHACJIOTaMH, AJIFOMUHUS C PACTBOPOM LIEJIOYH.

IIpakTnueckas padora Ne 8. IlomyyeHue xkuciopoaa paslIOKEHUEM MEPOKCHIA
BOJOpOA.

Tema 3 Ilonyuyenune okCUI0B

Oxkcuapl. CocrtaB, kinaccudukanus, coiicTtBa. OOmas xapakKTepuCTHKa CIoOco00B
NOJIy4eHus1 OKCHI0B. [lomydeHne oKkcuI0B METAJNIOB 1 HEMETAJIJIOB.
Jlemoncmpayuonnwiit skcnepumenm. llonyuenue oxcuna yriaeponaa (IV), okcuna cepsl
(IV) oxcuaa dhocdopa (V) (ropenne npocThIX BelecTB B kuciopoze). [lomyyenne oxcuna
azota (IV) pasnoxkennem Hutpara wmeau (II) u  B3aumopeiictBuem wMemu
KOHUEHTPUPOBAHHOW a30THOM KHUCHOTOM. IlonmydeHue okcuaa IMHKA pa3yIoKEHUEM
KapOOoHaTa IIMHKA.

IIpakTnueckast padora Ne 9. [Tonyuenue okcuna meau (I1) u okcuna yraepozna (IV)
Pa3JIoKEHNEM MAJIAXUTA.

IIpakTnueckass padora Ne 10. IlonyueHue yriaekuciaoro rasa B3aMMOJEHCTBUEM
MpaMopa € COJISTHON KUCIIOTOM.

Tema 4. IlonyyeHne oCHOBaHM M

OcHoBanus, cocTaB, KjaccupuKaius, CBONCTBA.

[Tonyuenue menoyeit peakuusiMu OOMEHa M AJIEKTPOIN30M PACTBOPOB COJICH IIEIOYHBIX
U 1LIE€JI0YHO3EMENbHBIX MeTaIIOB. [lonyyeHne HepacTBOPUMBIX OCHOBAHUM.



Jlemoncmpayuonnsviit 3xcnepumenm. IlonydeHrne TMAPOKCUAA HATpPUS DIIEKTPOJIH30M
pacTBopa XJIOpuJa HaTpus.
IIpakTnueckas padora Ne 11. [TonydeHue ruspokcua HaTpUsl IPU B3aUMOIEHCTBUU
HACBIILIEHHOTO pacTBOpa cyinbdaTa HATPUS C PACTBOPOM THApPOKcHAa Oapus (Uiu
KapOoHaTa HATPUSI C HACBHIIIICHHBIM PACTBOPOM THJIPOKCHU/IA KAJbIIMs) U BbIJIEJICHUE €T0 B
YUCTOM BHUJIE.
IIpakTnyeckas padora Ne 12. [lonydeHue v BbIICJICHUE U3 pAaCTBOPA T’MAPOKCHIA IIUHKA.
Tema S [lonyyeHue KUCa0T

Kucnotsl, coctas, kinaccudukanus, cBoictBa. OO0mas xapakTepuCcTHKa CIOCO00B
MOJYYECHUSI HEOPTaHUYECKUX KHUCIOT. Peakuuu MmojgydeHusi CEpHOM, COJISTHOM, a30THOW,
optodochopHO, KpeMHHUEBOU KUCIIOT.
Jlemoncmpayuonnsiit s3kcnepumenm. Iloryaenue pactBopa a30THOM KUCIOTHI
B3aUMOJCHCTBUEM HUTpaTa KaJIAsl C KOHIICHTPUPOBAHHOW CEpHOU KHUCIOTOU. [lomyuenue
opTodocPOpHOI KUCIOTHI MTPH B3aUMOACHCTBUH Pocdopa ¢ a30THON KUCTOTOH.
IIpakTuyeckas padora Ne 13. IlonydyeHue CONIHON KUCIIOTHI.
Tema 6 Ilonyuenne coJiei

Conu, xnaccudukanus, cBoiictpa. O0IIas XapaKTepUCTUKA CIIOCOOOB MOJMy4YEeHUS
coneit. Kpucramnorunpatel. Ilomyuenue O€3BOAHBIX COJieH M3 KPHUCTAJUIOTHAPATOB.
BripamuBanue kpuctauioB. Pemenue 3agad. Pacuersl o ypaBHEHHSIM peakLnid.
JleMOHCTPpAaUMOHHBINH JKcnepuMeHT. [lonmydeHnue coneld peakuusiMu oOMeHa U
3aMEIICHUS U BbIICIICHUE UX U3 PaCTBOPOB.
IIpakTnyeckasi pad6ora Ne 14. [Tonydenue coseld peakiusiMu 0OMeHa U 3aMEeIleHUs U
BhIJICJICHUE X U3 pacTBOpoOB. [lonyuenue cynwdara meau (1) u3z meanoro kymopoca.
IIpakTnyeckas padora NelS. BelpamuBaHue KpUCTaJIOB METHOTO KYIOpOca, HUTpaTa
KaJlis, JUXpOMaTa Kajaus u Jp.

3. [lnanupyemble pe3yJibTaThl 0CBOEHUSI Kypca «OCHOBBI XUMHYECKHX MEeTO0B
ncciaenosanus BemecTs» (10-11 kiaacesl, yriry0JieHHbIH YPOBEHb).

JIMYHOCTHBIE PE3VJIbTATDI
I'paxxnanckoe Bocnnuranue:

. C(OPMHUPOBAHHOCTh TPAKAAHCKON IMO3UIUN OOYYAIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOr0 00IECTBa;

. OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX MpPaB M OOs3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPABOIIOPSI/IKA;

. MPUHATHE TPATUIIMOHHBIX HAIMOHAIBHBIX, OOIIEYETIOBEUSCKUX TYMaHUCTUICCKIX
U IEMOKPAaTUYECKHUX IICHHOCTEH;

. TOTOBHOCTh  MPOTHUBOCTOSITH  HACOJOTMH  JKCTPEMH3Ma,  HAI[MOHAIHM3Ma,

KceHO(OoONH, TUCKPUMHUHALIMY IO COLIMAIbHBIM, PETUTHUO3HBIM, PACOBBIM, HAIMOHATILHBIM
IIPU3HAKAM;

. TOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpPECax TIPakIaHCKOTO
o0ImiecTBa, y4acTBOBaTh B CaMOYMNPABICHHHM B 0OIIe00pa30BaTEIbHON OpraHu3aluu U
JIETCKO-FOHOILIECKUX OpraHU3alMsIX;

. yYMEHHE B3aUMOJECHCTBOBATh C COLMAIIBHBIMA UHCTUTYTAMH B COOTBETCTBHUM C UX
GyHKIMAMY U Ha3HAUYCHUEM;
. TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH.

HanI/lOTI/l‘IeCKOC BOCIIMTaAHHC:



. c(hOpMHUPOBAaHHOCTh POCCUICKON Tpa)KTaHCKOW HASHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHHUSI K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU Tepes PoauHOI, ropaocTu 3a
CBOM Kpail, cBOW PoawHy, CBOM S3BIK M KYJIbTYpy, MPONUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO HapoAaa Poccuu;

. [EHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
MPUPOJHOMY HACIEAUI0, TMaMSATHUKAM, TpaJulUsIM HapoaoB Poccuu, HOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

. ujaeiHas yOeXJIeHHOCTb, TOTOBHOCTh K CIykeHHI0 u 3ammte OtedecTsa,
OTBETCTBEHHOCTH 32 €TI0 CyAbOY;

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

. OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOIO HApOa;

. c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO ITOBEACHHUS;

. CHOCOOHOCTh OIIEHMBATh CHUTYallUI0 M TPUHHMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

. 0CO3HaHHE JMYHOTO BKJIaJa B IOCTPOCHNUE YCTOMYUBOTO Oy IyIIEro;

. OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM M (UJIM) APYTUM 4J€HaM CEMbH,

CO3JJaHHUI0 CEMBM HA OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEWHOW YKU3HU B
COOTBETCTBHH C TPAIULUAMU Hapo1oB Poccun.
ICTETHYECKOr0 BOCIIMTAHHUE:

. ACTETHMYECKOE OTHOIIEHWE K MHpPYy, BKIIOUYas 5SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPYyla U OOIIECTBEHHBIX OTHOIICHUH;

. CHOCOOHOCTh BOCIIPUHUMATh Pa3IMYHbIE BUJIbI HICKYCCTBA, TPAIULIMHI U TBOPUECTBO
CBOET0 U JPYTUX HApOJOB, OIIYIIATh YMOIIMOHAIBHOE BO3JACHCTBHE HCKYCCTBA;

. yOEKIEHHOCTh B 3HAYUMOCTH JJI1 JIMYHOCTH M OOIIeCTBa OTEYECTBEHHOI'O U
MHUPOBOTO UCKYCCTBA, STHUUYECKUX KYJIBTYPHBIX TPAJULIUNA U HAPOJHOTO TBOPUYECTBA,

. FOTOBHOCTh K CAMOBBIPAKEHMIO B DPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE

MPOSIBJISITH KaUeCTBA TBOPUECKOM JIMYHOCTH.

du3znyeckoe BOCUTAHUE:

. chOpMUPOBAaHHOCTH 3JJOPOBOTO U Oe3omacHOro oOpasa >KU3HH, OTBETCTBEHHOT'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO;

. MOTPeOHOCTh B (DU3UYECKOM COBEPIICHCTBOBAHWM, 3aHSITUSAX CIOPTHUBHO-
03JI0POBUTEIIBHOM 1€ TEIBHOCTBIO;

. AKTUBHOE HEMPUSATHUE BPEIHBIX NPUBBIYEK M HHBIX (OpPM TPUUMHEHHUS Bpenaa
(GU3UIECKOMY U TICUXHUYECKOMY 370POBBIO;

TpynoBoe Bocniuranue:

. TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTH MacTEepPCTBa, TPYI0II00HE;

. TOTOBHOCTh K AaKTUBHOM JE€ATEBHOCTH TEXHOJOTHMYECKOM |  COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

. WHTEpPEC K pa3IuyHbiM cdepam MpoecCHOHATBLHON JCSTEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymied mpodeccuu W peaau3oBBIBAaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

. TOTOBHOCTH M CITOCOOHOCTHh K O0OPa30BaHUIO U CAMOOOPA30BAHHIO HA MPOTSHKCHUH
BCEH JKU3HHU,

JK0JI0rH4ecKoe BOCIIUTAHHE!

. c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhI, TOHUMAHUE BIUSHUS COLUAILHO-
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON Cpe/ibl, OCOZHAHUE
rJ100aJIbHOTO XapaKkTepa dKOJOTHYECKUX MpoOem;



. IUIAHUPOBAHUE M OCYILIECTBICHHE IEHCTBUU B OKpPYXKAOUICH cpele Ha OCHOBE
3HAHUA LEJIEN YCTOWYNBOTO Pa3BUTHS YEJIOBEYECTBA;

. AKTUBHOE HENMPUATHE JICMCTBUM, TPUHOCAIINX BPE OKPYKAIOLIEH CPEAE;

. yMEHHE [POTHO3UPOBATh HEOJAroNpUATHBIE SKOJOTHYECKUE TOCIEACTBUS
NpEeANPUHUMAEMBIX IEUCTBUH, IPEIOTBpALIaTh UX;

. pacCIIMPEHUE OMBITA AEATEIBHOCTH SKOJIOTMYECKON HAITPABIEHHOCTH;

IleHHOCTH HAYYHOI'0 MO3HAHUA:

. c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHA HAayKd U OOIIECTBEHHONW NPAKTUKH, OCHOBAHHOTO Ha JHUajlore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

. COBEPILICHCTBOBAHUE S3BIKOBOM W UWTATEIbCKOM KYJIBTYpbl KakK CpeacTBa
B3aUMOJEICTBUS MEXY JIFOJbMHU U IMO3HAHUS MUPA;

. OCO3HAHME LIEHHOCTH Hay4yHOW JI€ATEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO IEITEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

. MOHUMaHHe CreNn(UKN XUMUU KaK HAayKd, OCO3HaHUA €€ posid B OPMUPOBAHUH
palMOHAJIFHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO TIPEACTaBICHUS 00
OKpYXalolIeM MHpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHeHUs MPUPOTHOTO PAaBHOBECHS,;

. yOexAEHHOCTh B 0CO00# 3HAUUMOCTH XUMHUH ISl COBPEMEHHOM IIMBIIIM3AINH: B €€
FYMaHUCTUYECKON HANpaBI€HHOCTM M Ba)XXHOM pOJM B CO3/aHUM HOBOM 0asbl
MaTEpUANbHON KYyJIbTYpbl, PEUICHUH TJI00alTbHBIX MPOOJIEM YCTOWYHMBOTO pPa3BUTHUS
YeJI0BEYEeCTBA — CHIPbEBOM, DHEPTETHUECKOM, MUIIIEBON 1 SKOJIOTUYECKOM 0€30MacHOCTH,
B DPa3BUTUU MEIULIMHBI, OOECIEUEHUU YCIOBUH YCHENIHOrO TPyJda U SKOJIOTHYECKH
KOM(DOPTHOM KM3HU Ka)J0ro YieHa 00IecTBa;

. €CTECTBEHHO-HAay4YHasi TPaMOTHOCTh: MMOHUMAHUE CYHUIHOCTH METOOB IO3HAHMS,
HCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTh UCTIOIB30BATh MOJTyYaeMbIe 3HAHUS
JUIsL aHaliu3a U OOBACHEHHUS SIBICHUNA OKPY’KAIOIIEr0 MHpa M MPOUCXOASAIIMX B HEM
W3MEHEHUI, YMEHHUE JieTIaTh 00OCHOBAHHBIE 3aKIIOUEHUSI HA OCHOBE HAy4YHBIX ()aKTOB U
MMEIOIINXCS IaHHBIX C IEJbI0 MOTYYEHHUs IOCTOBEPHBIX BHIBOJIOB;

. CIOCOOHOCTh CAMOCTOSTENBHO HCIOIB30BaTh XMMHUECKUE 3HAHUS IS PEIICHUS
npo0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIHsIX;

. MHTEpEC K MO3HAHUIO U HCCIIeI0BATEeNbCKOM 1A TEIIbHOCTH;

. TOTOBHOCTh M CIOCOOHOCTDH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH MO XUMHUH B COOTBETCTBHH C >KU3HEHHBIMU
NOTPEOHOCTSMU;

. MHTEpEC K OCOOEHHOCTAM TpyAa B pa3iMuHBIX cdepax mnpodeccrnoHambHON
JeSITETLHOCTH.

METAIIPEAMETHBIE PE3VYJIbTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIBHBIMU YU€OHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU I€UCTBUSMH.

OBnajieHre YHHBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHBIMH JICHCTBUSIMMU:
a) 6azoevlie no2uyecKue Oelucmeus:
— CaMOCTOSITEIFHO (POPMYITUPOBATh M aKTYaJU3HPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
— yCTaHABIIMBATh CYIIECTBEHHBIH TMPU3HAK WJIM OCHOBAHUS JJisi CpaBHEHUS,
KJIacCUPUKALIMU U 0000IIECHHUS;
— ONpEeAeNATh IENU JeATCIBbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU UX
JIOCTYKCHUS



— BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSX;
— BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATH COOTBETCTBUE PE3YyJbTATOB
EJISIM, OIIEHUBATh PUCKU TIOCIICACTBUH JIEATEILHOCTH;

— pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HESHHBIX MTPOOIIEM;

0) 0a30BbI€e HCCIEe0BATEIbCKHIE NeiiCTBHS:

— BIIAJICTh HABBIKAMH yYeOHO-HCCIIETOBATEILCKON W IMPOCKTHOW JCSTEIBHOCTH,
HaBBIKAMH Pa3peLICHHSI TPOOIIEM;

— CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUICCKUX 33/1a4, IPUMEHEHUIO Pa3TUIHBIX METOJIOB IIO3HAHHS,

— OBJIAJICHUE BHUJAMH JICATCILHOCTH 110 TIOJYYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEpIpETAINH, TPeoOpa30BaHUIO U TPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CHTYAIlHsIX, B
TOM YHCJIE TIPU CO3JIaHUH YICOHBIX U COUATBHBIX MPOCKTOB;

— dbopMHupOBaHUE HAYYHOTO THIA MBIIUICHUS, BJIAJICHUE HAYYHOW TEPMUHOJIOTHEH,
KJTFOYECBBIMU TOHSATHUSAMH U METOJIaMH;

— CTaBUTh W  (OPMYIUPOBaTh COOCTBEHHBIC 3amaud B  00pa30BaTEIbHOMN
NESTEITPHOCTH M )KU3HEHHBIX CUTYAITUSX;

— BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATH 33/1a4y, BBIJBUTATH
THIIOTE3y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JIJIS JI0KA3aTeIbCTBA CBOUX YTBEPIKICHHUM,
3a]1aBaTh MapaMeTpbl U KPUTESPUU PEIICHHS,

— aHAJIM3UPOBATH TOJIYYCHHBIC B XOJIE PCHICHUS 3aJa4d PE3YJIbTAThl, KPUTHUCCKH
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHECHUE B HOBBIX YCJIOBHSX;

— JaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, OIICHUBATh TIPUOOPETEHHBIN OIIBIT;

— pa3pabaTeiBaTh TUIAH pEHICHUS MPOOJEMBI C YYCTOM aHaM3a WMEIOIIUXCS
MaTEpHUATLHBIX U HEMATEPHUATLHBIX PECYPCOB;

— OCYIIECTBJIATH IeJICHANPABICHHBIN MTOMCK TIEPEHOCA CPEJICTB U CITIOCOOOB JIEHCTBUS
B IIpo(hecCHOHANBHYIO CPENy;

— YMETh TIEPCHOCUTh 3HAHWS B II03HABATCIBHYID U TMPAKTUYCCKYHD 0O0JacTH
KU3HEEATEIBHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

— BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIICHHUS,

— CTaBUTH MPOOJIEMBI M 33/1a4H, JIOIyCKAIONUE AIbTCPHATUBHBIC PEIICHHUSI;

B) padoTa ¢ uH(popManmei:

— BIIQJICTh HAaBBIKAMH TMOJTYYCHHS HH(POPMAIMM W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIPHO OCYIICCTBIIATH TIOWCK, aHAJIW3, CHUCTEMATH3AIlUI0 M WHTEPIPETAIUIO
uH(GOPMAIIUY PA3IUYHBIX BUIOB U ()OPM IPEICTABIICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax c y4eToM HazHA4YeHHsS] WH(POpMAIUU U
IIEJICBOM ayIUTOPHH, BEIOMpAst ONTUMAIIBHYIO (DOPMY TIPE/ICTABIICHUS U BU3YaIH3aIUH;
— OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(OpPMAIIUU, €€ COOTBETCTBHE
MIPABOBBIM U MOPATBHO-3TUYECKUM HOPMaM;

— MCIOJIb30BaTh CPENICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX 33]1a4 ¢ COOJIOICHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKH OE30MacCHOCTH, THUTHUEHBI, pPecypcocOepeKeHHs,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(OPMALIMOHHOHN 0€301MacHOCTH;

— BJIJICTh HABBIKAMH PACIIO3HABAHMS M 3aIUTHl MHGOpMAIUU, WHHOPMAITMOHHOM
0€30MacHOCTH JIMYHOCTH.

OnJaajeHne yHHBEPCAJILHBIMIA KOMMYHHKATHBHBIMY JIEICTBHSIMU:

a) o0meHue:

— OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HU;



— pacnio3HaBaTh HeBepOaJbHBIE CpelcTBa  OOIIEHHUs, TMOHMMAaTh 3HAaYCHUE
COLIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKH KOH(DIUKTHBIX CUTyalluil U CMsTr4aTh
KOH(JIMKTHI;

— BJIQ/IETh Pa3JIMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICHCTBHUS,

— apryMEeHTHPOBAHHO BECTH JIUAJIOT, YMETh CMSATYaTh KOH(PIUKTHBIE CUTYALIUH;

— Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEACTB;

0) coBMecTHas 1esiTeIbHOCTh:

— MOHUMAaTh W HCIIOJNb30BaTh IPEUMYIIECTBA KOMAHAHOW M WHIAUBUAYaJbHOU
paboTHI;

— BbIOMpATh TEMATHUKY M METO/Ibl COBMECTHBIX JACHCTBUI ¢ yueTOM OOILIUX HHTEPECOB
Y BO3MOKHOCTEH KaXKJI0r0 4i€Ha KOJUIEKTUBA;

— MPUHUMATD LIEJTM COBMECTHOU JESATENbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JIEMCTBHUS IO €€ JOCTUKEHHIO: COCTABIIATh IUIaH JIEUCTBUM, PACIPENEIATh POJIH C yYETOM
MHEHUH y4aCTHUKOB, 0OCYKJATh PEe3yJIbTaThl COBMECTHOM: paboThI;

— OLICHMBAaTh KAa4eCTBO CBOETO BKJIAJAa M KaXKJOr0 y4acTHHKA KOMaHAbl B OOIIMI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— MpejyiaraTb HOBbIE TIPOEKThI, OIIEHUWBATh HJIEU C TMO3ULIMH HOBU3HHI,
OPUTMHAIILHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

— KOOPJIMHUPOBATH U BBHIMOJHATH padOTy B YCIOBUSIX PEAJIbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— OCYILIECTBIIATH MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX CUTyalUsX,
IPOSIBIIATH TBOPUYECTBO U BOOOpak)KeHUE, ObITh MHUIIMATHBHBIM.

OgyageHne YHUBEPCAJbHBIMHU PeryJsiTHBHBIMH 1CHCTBUAMM:

a) cCaMOOpPraHU3aIUA:

— CaMOCTOSITENIBHO ~ OCYLIECTBJIATh IO3HABATEIbHYIO JI€ATEIbHOCTb, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbLHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

— CaMOCTOATEIBHO COCTaBIAThH IUIAH PELICHUs MPOOJIEMbl C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

— JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

— pacimupATh paMKH y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHU;

— 7ieNaTh OCO3HAaHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

— OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

— crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO ITUPOKON IPYAMIIMU B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYpPHBIA YPOBEHB;
0) CAMOKOHTPOJIb:

— JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

— BJIaJIeTh HAaBbIKAMU TO3HABATENbHON peiieKcMM Kak OCO3HAHUSI COBEPIIAEMbBIX
JICMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

— UCIOJB30BaTh NMPUEMBI peQuIeKCUH Ui OLEHKH CUTYyallud, BbIOOpa BEPHOTO
penieHus;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
B) IMOLMOHAJIbHBIH HHTEJUIEKT, TPENoIaralonmi chOpMUPOBAHHOCTS:



— CaMOCO3HaHHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE SMOIMOHAIBLHOE

COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUA COOCTBEHHOW SMOIMOHAIBHOUN cephl, ObITh

YBEPEHHBIM B Cce0€;

— CaMOpPETYJIMPOBAHMS, BKJIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE [PUHUMATH

OTBETCTBEHHOCTb 33 CBOE MOBEJIEHUE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHAIBHBIM

M3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOIIEH CTpPEMJIEHUE K JOCTHXKEHHUIO LENH U

ycnexy, ONTHUMH3M, HWHULHWATUBHOCTb, YMEHUE JE€UCTBOBaTh, MCXOAS M3 CBOUX

BO3MOXKHOCTEH;

— AMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSTHUE

OPYTHX, YYHUTBIBaTh €ro TMpPH OCYIIECTBICHUH KOMMYHHUKAIIUM, CIHOCOOHOCTh K

COUYBCTBHIO U COIEPEKUBAHUIO;

— COIMATbHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAMBATh OTHOIICHUS C

JIPYTHMH JIFOJIEMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTh KOH(PIUKTHI;

r) IPUHATHE ce0sl M IPYIUX JIOAeH:

— MIPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

— MPUHUMATh MOTHBBI M apryMEHThl JIPYTHX JIIOAEH TpPU aHalW3€ pPE3yIbTaTOB

JeATEIbHOCTH;

— pU3HABATh CBOE MPABO U MPABO APYTUX JIFOJICH HA OMINOKH;

— pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU IPYTOTO YEIOBEKA.
IIpenmeTrHbie pe3yJbTaThl

10 KJITACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OCHOBBI XHMMHUYECKHX METOAO0B
MCCJICIOBAHUS BEUIECTBY OTPAKAIOT:

1) cgopmuposannocms ymMeHUN: BBISIBISATH XapaKTEPHbIE MPU3HAKU TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHUE TIIOHATUSA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB XMMUUYECKUX COCUHECHUN

2) cgopmuposanHocmb YMEHUW. UCNOIb306aMb XUMHUCCKYIO CUMBOJUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX)
dbopMyn OpraHMYECKMX W HEOPTraHWYECKUX BEIECTB, COCMABIAmMb YPAaBHECHUS
XUMHYECKHX PEAKIHUI U PACKPbIBaTh UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii OoCPEJCTBOM COCTAaBJICHHs DJIEKTPOHHOTO OajlaHca ITHX Peakiui; peaxkiui
MOHHOTO 0OMEHa MyTEM COCTaBIICHUS MX TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUH;

4) chopmuposannocms enadenuss CACTEMON 3HAHHMH o CYIIECTBYIOIIUX METOJaX
AHATMUTUYECKON XUMUU, MPUHIMIAX UX PabOTHI I U3y4YEeHUS OOBEKTOB OKPYKAIOIIEH
Cpelbl, O eCTEeCTBEHHO-HAYYHBIX METOJaX IO3HAHUS — HAOIIOIEHUN, W3MEPECHUH,
MOJICIUPOBAHUH, IKCIIEPUMEHTE (peajbHOM W MBICJICHHOM) M yYMEHUS MPUMEHSTh ITH
3HAHUS; 3HAMb OCHOBHBIC TOHSTUS KOOPJAWHAIMOHHOW TEOPUM, TOHSITUS THUTPAHT,
TUTPYEMOE BELIECTBO, CTAHJAPTHBIN (TUTPOBAHHBIN) pacTBOp, TOUKA SKBUBAJIEHTHOCTH,
(bakTop SKBUBAJICHTHOCTH, UHJIUKATOP; YCJIOBHS CMEIIEHUS XMMHUYECKOTO PaBHOBECHSI,
BIIMSIHUE PA3IMYHBIX ()aKTOPOB HA YCTAHOBJICHUE U CMEIICHUE XUMHUYECKOTO PABHOBECHS
B PAacTBOpAX; YCJOBUS BBINAJCHHUS M PACTBOPEHUS OCAJIKOB, 3aBUCHUMOCTH MOJHOTHI
OCXJCHHUS OT pa3W4YHbIX (AKTOPOB; CMOCOOBI TOJIYYEHHUS KOJUIOUIHBIX CHUCTEM,
MIPUYMHBI arPETaTUBHOM W CEAUMEHTAlMOHHOW YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM, 3a-
IIMTHOTO JEUCTBUSA KOJUIOMZOB, OTJIWYME KOJUIOUAHBIX PACTBOPOB OT HCTHUHHBIX
PacTBOPOB; CHOCOOBI BBIPAXKEHUSI KOHIIEHTPAIUU PACTBOPOB; KAYECTBEHHBIE PEAKIMU Ha
HaubOoJee Ba)KHbIE KATHOHBI U aHUOHBI, a TAK)KE Ha HEKOTOPbIE OPraHWYEeCKUe BEUIECTRA;



5) cghopmuposannocme ymenus xapaxmepuzoeams 1eIeco00pa3HOCTh MPUMEHEHUS
HEOPTraHWYECKHUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIICHUS
PHCK-TIONIb3a, CKOPOCTh XUMHUYECKON peaKlnd, XUMUYECKOe paBHOBecHe, mpuHIHUI Jle
[[laTenbe, HOHHOE TPOU3BEACHHE BOJIbI, BOJIOPOAHBIN [TOKA3aTeNb U mkaia pH, KOHCTaHTbI
paBHOBECHUSI PA3IMYHBIX THUIOB PEAKIM, MPOTEKAIOUIMX B pacTBopax (IIPOU3BEACHHE
pPacTBOPUMOCTH, KOHCTAaHTBl JMCCOLMAIMM KHCIOT W OCHOBAHHM, KOHCTaHTHI YC-
TOMYMBOCTH KOMIIJIEKCOB), TOHATHA OydepHbIe pacTBOpHI, OydepHas eMKOCTb, (asbl,
TOMOTEHHBIE U TE€TEPOreHHbIE CUCTEMBI, AUCTIEPCHBIE CUCTEMbI, KOJIJIOUIHBIE PACTBOPHI
(Tmo307M), 30U W TEIH, MUIEIUT JUCIEPTHPOBAHUE, KOHJCHCAIMS. NENTH3AINA,
KOAryJisius;

6) chopMUPOBAHHOCTH YMEHUSI HpUMEHAMb OCHOBHBIE OMEpPallid MBICIUTEIHLHOM
NESTENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, O0000IIeHHe, CUCTeMaTH3alHIO,
BBISIBJICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€H — ISl M3YYEHHUS CBOWCTB BEIIECTB W
XUMHYECKHUX PEaKIUi;

1) cghopmuposannocms ymeHuil: 6vi1612mb B3aUMOCBSI3b XUMUYCCKUX 3HAHUH C
TOHATUSMU W TIPEJCTABICHUSIMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui Oosee
0CO3HAHHOT'O TOHWMaHUS CYITHOCTH MaTepHUaIbHOTO €AMHCTBA MHUPA; UCTIOIH30BATh
CUCTEMHbBIC 3HAHUS 110 XUMHUHU ISl OOBSICHEHHS M IPOTHO3UPOBAHMS SIBJICHHUM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO TIPUPOIY;

8) cgopmuposannocmv ymenui: BBIYUCIATH KOHIIGHTPALMIO MOHOB BOJOpPONA B
pacTBOpax CHJIBHBIX U CIa0bIX KUCIOT U OCHOBaHUH, KOHCTAHTBI TUCCOIMAIIMH KUCIOT U
KHUCTIBIX COJIEH, IPOU3BEICHUE PACTBOPUMOCTH 10 U3BECTHON PACTBOPUMOCTH, PACTBOPH-
MOCTh BEIIECTBAa B YHCTOW BOJIE MO HW3BECTHOMY IPOM3BEICHUIO PACTBOPUMOCTH U
PacTBOPHMOCTH BEIIECTBA B MPUCYTCTBUH OJHOMMEHHOTO MOHA;

9) cghopmuposannocms ymenuil: camocmosmenbHO NIAHUPOBAMb U NPOBOOUND
XMUMUYECKHI JKCIEpUMEHT C COOJII0JIeHHeM TpaBuil Oe30macHoro oOpalieHus ¢
BELIECTBAMU U JJAOOPAaTOPHBIM 000pyn0BaHuEM, (OPMYIHPOBATH LEJIb UCCIIEA0BAHNUS,
NPEJICTABIATh B Ppa3luyHOW (QopMe pe3ylbTaThl JIKCIEPUMEHTa, aHAIU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

10) cpopmuposannocmo ymenuil: ocywecmensimes 1CICHANPABICHHBIH TOMCK
XUMHYECKOW HMH(OpPMAlMU B Pa3IUYHBIX HCTOYHWKAX (HAydHas W YydeOHO-HaydHas
muteparypa, CMU, HTepHeT U 11p.), KpUTUUECKU aHATU3UPOBATh XUMHUECKYIO
uHpopMalMio, nepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUHU C IOCTABICHHOMN
yueOHoOM 3a1auei.

11 KITACC

[IpenmeTHbIe peE3ydbTaThl OCBOCHHS Kypca «OCHOBBI XUMHUYECKHX METOIOB

UCCIICZIOBAHUS BEIIECTBY» OTPAXKAIOT:

1) cghopmuposannocme éradenus CACTEMON XMMHUYCCKUX 3HAHUM, KOTOpasi BKIIOYACT:
CUMBOJIMYECKHUI S3bIK XWMHH, MHPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE
MOHMMAHMS TNPUYMHHOCTH W CUCTEMHOCTH XUMHUYCCKUX SIBJICHHH, COBPEMEHHBIC
NPEJICTABJICHUS O CTPOCHMM BEIIECTBA HA ATOMHOM, HWOHHO-MOJICKYJSIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; TPEJCTABICHHUS O MEXaHM3MaX XHMHUYECKHX PpEaKIIHid,
TEPMOJUHAMUYCCKUX U KHHETHUCCKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O XHMHUESCKOM
PaBHOBECHH, pPACTBOpaX M JUCICPCHBIX CHCTEMax; (PAKTOJOTHYECKHUE CBEJCHUS O
CBOMCTBaX, COCTaBe, IOJy4YeHMH M O€30MacHOM HCHOJb30BAHUU BaKHEUIIIHNX
HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOH IEATEIBHOCTH YEIIOBEKA;

2) chopmMupo8aHHOCmb YMeHUll: 6blA6IAmb XapaKTepHbIC IPU3HAKUA TOHSITHH,
YCMauaeiueams WX B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOIIME TOHATHS TpPU



OMKMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

3) cpopmuposannocms ymeHuss UCNOIBL306AMb XKUMHUYECKYI0 CHMBOJIUKY JIJISI
cocTaBlieHUs: (OPMYJT BEIIECTB U YPAaBHEHHUI XMMHYECKUX PEAKIUI; CUCTEMaTHYECKYIO
HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ACIIbHBIX BEIIECTB;

4)  copmuposannocms  ymeHus 0OBACHAMbL 3aKOHOMEPHOCTH  MPOTCKAHHUS
XUMUYECKUX PEaKIUM ¢ yYETOM UX PHEPTreTUUECKUX XapaKTEPUCTUK, XapaKTEP U3MEHEHUS
CKOPOCTH XMMHUYECKOH peaklMd B 3aBUCHMOCTH OT pPa3jHYHbIX (H)aKTOPOB, a TaKkKe
XapakTep CMENICHHs] XMMHYECKOrO PaBHOBECHUS MO/ BIUSHUEM BHEIIHUX BO3JEHCTBUMN
(mpunuun Jle larense);

5) chopmuposannocme ymenus xapakmepuzosams NeNeCOO0Pa3HOCTh TPUMECHEHUS
HEOPTraHUYECKUX BEIIECTB B MPOMBIILICHHOCTA U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIb3a;

6) cihopmuposannocmo enadenus CACTEMOM 3HAHUN O METO/1aX HAYYHOT'O MO3HAHUS
SBJICHUM TpHUPOIbl — HaOJIOJIEHUE, HW3MEpPEHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT
(peasbHBII U MBICTICHHBIH ), UCTIOIB3yEMbIX B €CTECTBEHHBIX HAYKAX; YMEHUS NPUMEHAMb
3TU 3HAHHUS TPU DSKCIEPUMEHTAIbHOM HCCIIEIOBAHUM BEIIECTB U JUISI OOBSICHEHHUS
XUMUYECKUX SIBICHUH, HUMEIONIMX MECTO B MPHUPOAE, NPAKTUUYECKOH JesATeNbHOCTU
YeJl0OBeKa W B TIOBCETHEBHOW JKHU3HH, 3HAMb CIIOCOOBI TIOTYYCHHUS HEOPTaHWYECKUX |
OpPraHWYECKHUX BEHIECTB; CIIOCOOBI BEIPAKCHHSI KOHIIEHTPAIIUN PACTBOPOB; KAYECTBEHHBIC
peakiy Ha HauboJiee BaXKHbIE KATHOHBI U aHHOHBI, a TAKXKe Ha HEKOTOPbIE OpraHN4eCcKue
BEIIIECTBA;

7) chopmuposannocmos ymeHus 6bisi61simb B3aUMOCBSA3b XHUMUYCCKUX 3HAHUU C
MOHATUSIMU ¥ TIPEJICTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS Ooee
OCO3HAHHOT'O TOHWMaHUS MaTePHAILHOTO EAMHCTBA MUPA;

8) cgopmuposannocms ymenus npoooums pacuémsl BHIYUCIATH KOHIICHTPAIHIO
HMOHOB BOJOPOZAa B pPacTBOpax CHUJIBHBIX U CJIa0bIX KHCIOT M OCHOBAaHHM, KOHCTAHTHI
JVICCOIMAIIMYA KHUCIIOT W KHUCJBIX COJIEH, MPOW3BEICHNE PACTBOPHUMOCTH TIO0 M3BECTHOM
pPacTBOPUMOCTH, PACTBOPUMOCTH BELIECTBA B YUCTOM BOJIE 10 U3BECTHOMY MPOU3BEACHUIO
pPacTBOPUMOCTH M PAaCTBOPUMOCTH BEIIECTBA B MPHUCYTCTBHM OJHOMMEHHOTO MOHAa;
MPOBOJIUTH CTATUCTHYECKYIO 00pabOTKY pe3yIbTaTOB IKCIIEPUMEHTA;

9) cpopmuposannocmv ymeHuil: camoCmMosmMenbHO NIAHUPOBAMb U NPOBOOUNIDL
XUMHYECKUH DKCTIEPUMEHT (TPOBENIEHUE pPeaKIuii MOHHOTO OOMEHa; MOJTBEPKICHHE
Ka4eCTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB; OIPENEICHUE Cpelbl PacTBOPOB
BEIIECTB C TOMOINBI0 HMHIWKATOPOB; W3YYCHHE BIMSHUS pPa3IMYHBIX (DaKTOpOB Ha
CKOPOCTbh XMMHUYECKON PEaKIMH; PelIeHHEe dKCIIEPUMEHTANbHBIX 33/1a4 C COOII0IEHUEM
npaBuil 0e30MacHOro oOpallleHHs C BelIeCTBAMH U J1TaOOpaTOpPHBIM 000pYJOBaHHUEM,
Gopmynuposams 1€Ib UCCIEIAOBAHUS, NPeOCmMasiams B pa3nuyHoOn (GopMme pe3ynbTaThl
IKCTICPUMEHTA, AHAIUIUPOBAMb T OYEHUBAMb UX IOCTOBEPHOCTD;

10) cghopmuposannocms  ymenuil: ocywecmename YeleHanpasienHblll  NOUCK
XUMHYECKOW HMH(OpPMAlMKM B pa3iMyHBIX HCTOYHHMKAX (HaydHas M y4eOHO-HaydHas
mutepatrypa, CMMU, MHTepHET M 1p ), KPUTUYECKU aHAIUIUPOBAMb XUMHUYECKYIO
uH(pOpMaLIUIO, nepepabamviéams €€ U UCNOIb306aMb B COOTBETCTBUM C MOCTABICHHON
y4eOHO 3a/1auei.



4. TemaTnueckoe IJIAHUPOBaAHUE
«OCHOBBI XUMHYECKHX METOA0B UCCJIeA0OBAaHUA BEIIECCTB»
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paboThl B XUMHUUYECKOM
1a0b0paTopHH.
Tema Ne 1. PacTBOpblI. 4

MeToabl onpeaeaeHust
KOHIEHTPaun
pacTBopoB. TurpoBanue.
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PactBopsl. Mepa
pacTBOpUMOCTU. MeTO bl
OIpeIeIeHUs
KOHILIEHTPAllU1 pacTBOPOB.

Tema: Texauka TUTPOBAHUSL.
PacueTsl B THTPOMETPHUECKOM
agaiuse. (infourok.ru)

TutpoBanue. CynHocTh
MeToaa

12.1. OCHOBHBIE ITOHSITUI
turpuMerpuu (studfile.net)

Ipaxmuueckas paboma No
3. OnpenencHue
KOHIICHTPAIIMK PaCTBOPOB
10 €ro IIOTHOCTH.

Jlaboparopuas pabora Ne 5
OlIpEJIeJICHNE KOHIIEHTPALIUNA
pacTBopoB (studfile.net)

Ipakxmuueckas paboma Ne
4. IlpuroTtoBieHue
pPacTBOPOB U OIpEEIICHNE
UX KOHIICHTpaIlH
TUTPOBAHUEM

JlaboparopHas pabora Ne 4.
[IpuroToBaeHNUE pacTBOpa U
OIpeJIeJIEHUE €r0 KOHIIEHTPALUH
— MeraJlexkunu (megalektsii.ru)

Tema 2: 3aKkoH
AeMCTBYHIINX MACC U ero
npuMeHeHHe B
XHMHYECKOM aHAJH3e

3aKoH JACHCTBYIOIMNUX Macc.

Ero nmpumeHnenue B
XUMHYECKOM aHAJIA3E

XHUMHYECKOE DABHOBECHE.
Ipunanun Jle-1llatense
(zadachi-po-khimii.ru)

Teopus
AIEKTPOIUTUYECKON
JIACCOLIMAIMH.
BopopoaHsbiil mokaszareb.

Ilpakxmuueckas paboma Ne
5. Xumnueckoe
paBHOBECHE B BOJAHBIX
pacTBopax

AJIEKTPOJIUTAX.

JlaboparopHas pabora o Treme
"Xumnueckoe paBHoBecue' 11
kiacc (infourok.ru)

Ilpaxmuueckasn paboma Ne
6. Onpenenenue pH
BOJHBIX PaCTBOPOB

JIABOPATOPHAS PAEOTA
No 6 (studfile.net)

IIpaxmuuyeckas paboma 7.
Bydepnoe neiictBue

3. IIpakTuueckas pa60Ta

(studfile.net)

Tema Ne 3 KoMmmiekcHbIe
coenuHeHus (3 yaca)

OCHOBHBIE TTIOHATHUS
KOOPAWHALIMOHHOM
teopuu. Homenknarypa
KOMIIIEKCHBIX
COCIUHCHUM.

KoMIuiekcHBIE COENHEHN |

CHEMEGE.RU

IIpaxmuuyeckas paboma Ne
8 KommiekcHele
COEJIMHEHUS

Ilpakmuueckas paboma Ne

9

IIpakTrueckas padora No 2
KoMIuiekCHBIE COEIMHEHNS

(infourok.ru)
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KommnekcoHoMeTpuueckoe
tuTpoBanue. OnpenenecHue
KOHIICHTPAIINX MarHus
HPSIMBIM THTPOBAHHEM.

Tema Ne 4
Teopernyeckue 0CHOBBI
peakuuii 0CaxIeHUus —
pactBopenus. ( 4 yaca)

TeopeTnueckue OCHOBBI
peaxkiuii ocaKIeHUs —
pacTBOpeHUs

8 I'eTeporeHHOE HOHHOE
paBHoBecue (studfile.net)

3HaueHue peaKuui
OCAXKIICHHS IS
XMMHUYECKOTO aHan3a

IIpousBeneHe paCTBOPUMOCTH |
CHEMEGE.RU

Ilpaxmuueckasn paboma Ne
8 O6pa3zoBanue
pacTBOpEHUE 0caKa

O0pa3oBaHUEe U PACTBOPEHIE
0CaJIKOB — MeraoOy4yaika
(megaobuchalka.ru)

Pemenne 3amau:
MIPUMEHEHUE
MIPOU3BEICHUS
PacCTBOPHUMOCTH.

IIpousBeneHe paCTBOPUMOCTH |
CHEMEGE.RU

Tema Ne 5 O6pa3zoBaHue
KOJIJIOMIHBIX cucTeM ( 4
qaca)

®da3kl. ['OoMOreHHbIE U
reTePOreHHbIE CUCTEMBI.
JlnucriepcHbIE CUCTEMBI.
KosnoniHbIe pacTBOPBI

Jleknuu mo KOJUIOUIHON XUMUHA

(infourok.ru)

JucneprupoBanue.
Konnencamus.
[lenru3anus.

Y cToiunBOCTD
JIUCTIEPCHBIX CUCTEM.

Jleknuu no KOJUIOUIHON XUMUHA

(infourok.ru)

IIpaxmuuyeckas paboma Ne
11 3oap GepauHCKOM
naszypu. [lomyuenue
TUPO30JI THAPOKCUIA
xene3a(3)

JlaboparopHas pabora
"IMonyueHne KOJIOUTHBIX
CUCTEM pa3JIUYHBIMU MeTogaMu"

(infourok.ru)

Ipakxmuueckas paboma Ne
12 3onp OepnuHCKOI
na3ypu. [lomyuenue

JlaboparopHas padbora
"TlonyueHne KOJLUIOUIHBIX
CUCTEM pa3JIUYHbIMH MeTOIaMu’"

THJIPO30JIs THIPOKCUIA (infourok.ru)
xenesa(3)

Tema Ne 6

OKHCIANTEIbHO —

BOCCTAHOBHTEJIbLHbIE

IMMPOHECCHI U UX
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NMPUMECHCHHUEC B aHAJIN3E

(3 yacoB)
OKUCIUTENBHO — Jlekus mo XMWY HA TEMY
BOCCTAaHOBUTEILHBIE "OKHCIUTEIBLHO-

IIponeccel u ux
IPUMEHEHHE B aHAJIN3E

BOCCTAHOBUTENBHBIE peakuu'
(infourok.ru)

Ilpaxmuueckas paboma No
13 OKUCIUTENBHO —
BOCCTAaHOBUTEILHEIE
CBOIICTBA BEIIECTB.

JlaboparopHas padbora Neb
OKHCJIUTEIBHO-
BOCCTAHOBHUTEJILHBIE PEAKIIAN

(studfile.net)

Ilpaxmuueckasn paboma Ne
14 CyunocTs u
MPUMEHEHHE METOIOB
TUTPOBAHUS, OCHOBAHHBIX
Ha OKHUCIIUTEIbHO-
BOCCTAHOBUTEIIbHBIX
CBOMCTBaX CUCTEMBI HO]]
— uoaus (MOJIOMETPUH).

Tema Ne 7 OcHOBBI
Ka4eCTBEHHOT0
aHaju3a ( 7 yacoB)

OCHOBBI KaYECTBEHHOTO
aHaausa.

OcCHOBBI KaUECTBEHHOT'O
anaiumsa (studfile.net)
Jlexuus Ha TEMY
"XapaKTepuCcTHKa METOJ0B
KaueCTBECHHOIrO aHajan3a'

(infourok.ru)

Ilpakmuueckasa paboma Ne
15. KayecTBeHHbIE
peakiuu Ha Hanbosee
Ba)KHBIC KATHOHBI U
AHUOHBI

Pa3paboTrka 1a00paTOpHOro
IpaKTUKyMa 10 XUMHUU
«KauecTBeHHBIE peaKIINU Ha
KATHOHBI M aHHOHBI) C
HCII0JIb30BAHMEM KaNeJIbHOIO
METOAa JISI IPOBEACHUS
[IPAKTHYECKNX paboT
(infourok.ru)

Oxpana okpyxaronien
cpeasl. KonTpons kauecTBa
BOJEI

Tema 7. KoutpoJis 3a
3arpsi3HEHUEM BOJIHBIX O0BEKTOB
1 OXpaHa BOJI OT 3arpsi3HEHUMN.
(studfile.net)

Ipaxmuyeckas paboma
MNe 16 XKecTkocThb BOBI, €€
oTpe/IcIICHNE U
yCTpaHEHHE.

JlaboparopHas padbora No7
YcrpaHeHue )KECTKOCTHU BOJBI

(studfile.net)

Ilpaxmuueckasn paboma No
17. Onpenenenue
KOHIIEHTPAIIUU KUCIIOPO/Ia,
pPacTBOPEHHOTO B BOJIC

JlaboparopHas padora No2
OmnpenesieHue paCTBOPEHHOTO
kucaoposa (studfile.net)
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Ilpakmuueckas paboma Ne | 1 OmnpenenieHne peakiuu
18-19. MIOYBEHHOTO PacTBOpa
Konopumerpuueckoe (infopedia.su)
omnpenenenue PH noussl. H3smMmepenue 0ydepHOil EMKOCTH
Nzyuenue OydpepHoit nousbl (infopedia.su)
€MKOCTH TTOYBBI
KonTposnp kauecTBa 1 3.4. KoHTpoOJip KauecTBa
MPOAYKTOB MUTAHUA. IPOJIYKTOB OOIIECTBEHHOTO
Ilpakxmuueckasa paboma Ne UTAHUSA
20. KouTpospb KauecTBa (studfile.net)MccnenoBarenbckas
MPOXJIAIUTETBHBIX paboTta «AHamu3
HANUTKOB [Ipakmuueckast IPOXJIAINTEIbHBIX HAITUTKOB)
paboma Ne 21. (infourok.ru)
Onpenenenue coaepkaHus
BuTaMuHa C B IPOJIyKTax
MUTAHUS
NTOT'O 34
[TpakTraeckux pabot 21
11 kaacc
Knacc | O6mee Pa3nen/Tema ypoka @ DJIEKTPOHHOE CONPOBOKIEHHE
KO0JI-BO S
4acoB =
B :
- < 2
11 1 34 | BBenenue 2
Beenenue. [lonstue 1 BBEJIEHUE (bspu.by)
HEOPraHW4YeCKOro CHHTE3A.
Ilpakmuueckas paboma Ne 1 | 1 Meroa._ykazaHus_-
[Ipuemsl oOpareHus ¢ _MJIK 01.01 -
nabopaTopHBIM XanpganoBa E. E..pdf (mrtk-
000pyI0BaHUEM. edu.ru)
Tema 1. 3HakomcTBO € 7
MEeTOJaMH OYHCTKH
BellleCTB
UrcThle BeleCcTBa U CMECH. 1 Dokchopa Yuebnuk (foxford.ru)
OuncTKa BENIECTB 1 MeToAblI pa3JieJIeHus cMeced 1
OYKCTKH BELIECTB |
CHEMEGE.RU
Ilpakmuueckasa paboma Ne 2 | 1 Cynbdat Gapus: cnocoObl
HonyquHe 1 OCKaHTalusAa IIOJIYUCHUSA 1 XUMHNYCCKUEC
cynbdara 6apus. coricta | CHEMEGE.RU
Ipakmuueckas paboma Ne 3 | 1 (textarchive.ru)
BeinapuBanue noBapeHHON
COJIM M3 pacTBOpA.
Ipaxmuueckas paboma Ne 4 | 1 [IpakTuyeckas pabora:

Pa3nenenune cmeceit

"Pa3nenenre cMecel ¥ OUHMCTKA
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BenlectB' * XUMHA,
[IpakTryeckue padoThI
dokchopn Yuedonuk (foxford.ru)

Ipakmuueckas paboma Ne 5
[IpuroroBnenue pacTBOPOB C
3aJaHHON MacCOBOH JOJIEH.

(myl.ru)

Pewrenne pacueTHbIX 3a1a4

3aganue Ne26 EI'D. 3amaun Ha
pacTBOpELI (stepenin.ru)

Tema 2 [onyuyenne
NPOCTHIX BelIECTB

OOm1ast xapaKTepUCTHKA
CIIOCOOOB MOTyYEHHS

[NoHsiTHE 0 METAILUIYPrUM: O0IIHE
CIIOCOOBI HOJIYYEHUS METAJUIOB |

METaJJIOB CHEMEGE.RU
[ToxydeHre HEKOTOPBIX Bonopoa: xumus Bogopona |
HEMETAJIJIOB: (KUCI0pOAa, CHEMEGE.RU

BOJIOPO/IA)

Ilpaxmuueckas paboma Ne 6
[Tonydyenue MeTamioB us3
pacTBOPOB COJIEH peakuuen
3aMeleHUsl.

DJIEKTUBHBIN KYPC
"DKcrepruMeHTaIbHEIE 3a1aUU 10
xumun" (1sept.ru)

Ipaxmuueckasn paboma Ne 7 (bspu.by)
[Tonyuyenue Bogopona

B3aMMO/ICHCTBUEM METAJLIOB

C KHACIIOTAMH, ATFOMHUHHSI C

PacTBOPOM MIEJIOYH.

Ipaxmuueckasn paboma Ne 8 (bspu.by)

[Tonmy4yenue kuciopoaa
pa3IoKEHUEM MEPOKCHIA
BOJIOPOA.

Tema 3 [lonnyuyenne
OKCH/I0B

Oxcunpl. CocTas,
KiaccuuKaius, CBOICTBa.

Oxcnapl: KiacCu(bUKaIUs,
[IOJIYYEHHE U CBOWCTBA |
CHEMEGE.RU

OO1m1ast XxapakTepUCTHKA
CHOCO0O0B MOJTyYEHUs
OKCHUJIOB.

Oxcuabl: Kitaccu(uKaIms,
IIOJIYUYEHNE U CBOKMCTBA |
CHEMEGE.RU

Ipaxmuueckas paboma Ne 9
[Tonyuenue oxcuma meau (I1)
u okcuna yraeposa (IV)
pa3ioKeHUEM MaTaxuTa

JIaGopaTopHBIN OIEIT 6.
PazsioxxeHue Manaxura.

(gomolog.ru)

Ipaxmuueckas paboma Ne
10 [Tonmy4yeHue yriekucioro
ra3a B3auMOJECICTBUEM
Mpamopa ¢ COJITHON
KHCJIOTOM.

IIpakTueckoe 3aasaTue Ne 5.
IHonyyenne CO2 1 M3y4EeHHE €ro
cBoiicTB. Pacmo3HaBaHme
kap6onaros (Sterka.com)

Tema 4. Ilonyuenue
OCHOBaHUM

OcHOBaHHS, COCTaB,
Kiaccuukanus, CBONCTBA.

OcHoBauusl. XUMHYECKHE
CBOMCTBA U IOJIYYEHUE |

CHEMEGE.RU
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[Tonydyenue menoueit u
HEpPaCTBOPUMBIX OCHOBaHUI

OcHoBauusl. XUMAYECKHE
CBOWCTBA U IIOJIYYEHHUE |
CHEMEGE.RU

Ilpakmuueckas paboma Ne 1 Pa6ota Ne 7. TTonyuenue

11 Ilonyuenue runpoxcuia TUAPOKCH/IA HATPUS

HATpUsI U BbIICTICHUE U3 XUMHYECKUMHU CIIOcobamMu

pacTBopa (studfile.net)

Ilpakmuueckas paboma Ne 1 [TpakTuueckas dacth (studfile.net)

12 IMony4yeHnue U BbIACTICHHUE

U3 pacTBOpa ruApoKcuIa

IUHKA.

Tema S [lonyyenune kucjaor | 3

Kucaotsl, cocTas, 1 KHCI0THL: XUMHYECKHE CBOMCTBA

KJIacCHU(UKaIKs, CBOMCTBA n noanyyenue | CHEMEGE.RU

OO6m1as XxapakTepucTruKa 1 KucioTel: XxumMuueckne CBOMCTBa

Croco00B MOTyueHUs u nonyyenue | CHEMEGE.RU

HEOPTaHMYECKUX KUCJIOT.

Ipaxmuueckas paboma No 1 (bspu.by)

13 IMomy4eHue consHOM

KHCIIOTHI

Tema 6 [lonyuenne costeid 7

Counu, kmaccudukanus, 1 Conu: XMMHYECKHE CBOMCTBA U

CBOICTBa CHOCOOBI NOTYYEHUS |
CHEMEGE.RU

OO01mmas xapakTepucTHKa 1 Conu: XMMHYECKHEe CBOMCTBA U

CIIOCOOO0B TTOJTYYEHUSI COJICH CHOCOOBI ITOJIYVYEHUS |
CHEMEGE.RU

Pemenue 3anau. Pacuersi mo | 3 3ananue No28 EI'D. 3ajaua Ha

ypaBHEHHUSM PEaKIuil. BBIXOJI MM PUMECH. (stepenin.ru)

Ipakxmuueckas paboma Ne 1 CriocoObl mostyueHus cosieit

14 TTony4yenue coneit nabopaTopHas pabora

peakiusiMu oOMeHa 1 (molotokrus.ru)

3aMeIleHNs U BBIJEICHNE UX

13 PacTBOPOB.

Ilpakmuueckasn paboma Ne 1 «XUMUS U KU3HBY (CTp. 3 ) |

15 BripamuBanue Konrent-nnargopma Pandia.ru

KPHUCTAJIJIOB METHOTO

KyTopoca, HUTpaTa KaJus,

JUXpoMata Kajus u JIp

Kondepenmms «Ycnexu 1 http://www.hij.ru

cuHTe3a B 21 Beke»

UTOro 34
IIpakTHyeckux pador 15



https://chemege.ru/base/?ysclid=li5jwtwnvu754503520
https://chemege.ru/base/?ysclid=li5jwtwnvu754503520
https://chemege.ru/base/?ysclid=li5jwtwnvu754503520
https://studfile.net/preview/8993408/page:8/
https://studfile.net/preview/8993408/page:8/
https://studfile.net/preview/8993408/page:8/
https://studfile.net/preview/8993408/page:8/
https://studfile.net/preview/807324/page:3/
https://chemege.ru/kisloty/?ysclid=li5k07hgq7305611759
https://chemege.ru/kisloty/?ysclid=li5k07hgq7305611759
https://chemege.ru/kisloty/?ysclid=li5k07hgq7305611759
https://chemege.ru/kisloty/?ysclid=li5k07hgq7305611759
https://elib.bspu.by/bitstream/doc/551/1/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3.%20%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7%D1%8B%20%20%D0%BB%D0%B0%D0%B1.%20%D0%BF%D1%80%D0%B0%D0%BA%D1%82..pdf?ysclid=li5ijvbiv2408620595
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://chemege.ru/salts/?ysclid=li5k0xji7f218017828
https://stepenin.ru/tasks/common/test2292/1
https://stepenin.ru/tasks/common/test2292/1
https://molotokrus.ru/sposoby-polucheniya-soley-laboratornaya-rabota/?ysclid=li5k2f86sg345201430
https://molotokrus.ru/sposoby-polucheniya-soley-laboratornaya-rabota/?ysclid=li5k2f86sg345201430
https://molotokrus.ru/sposoby-polucheniya-soley-laboratornaya-rabota/?ysclid=li5k2f86sg345201430
https://pandia.ru/text/77/455/14449-3.php?ysclid=li5isppkez857469528
https://pandia.ru/text/77/455/14449-3.php?ysclid=li5isppkez857469528
http://www.hij.ru/

5. DJIeKTpOHHBbIe 00pa3oBaTe/bHbIC pecypchl
denepanpubii mopran «Poccuiickoe oopazoBanne Www.edu.ru

Enunas komnexius mudpoBbIx 00pa3oBaTeIbHBIX pecypcoB Ajpec caiita: http://school-
collection.edu.ru

OtkpeiThiii Koyiemk: XumusCollege.ru — HMHTEPHET-TIPOEKT s AMCTAHIIHOHHOM
noaroToBkH Kk caaue EI'D. Anpec caiita: http://college.ru/himiya/

[TopTan pyHIaMEeHTAIBHOTO XUMHYECKOTO 0Opa3oBanus Poccun.
Anpec caiita: http://www.chemnet.ru

["azera "Xumus" uznarenbckoro noma 1-ro cenrsops. Caitt "S uay Ha ypok xumun'.
Martepuansl K ypoky. Ajpec caiira: http://him.1september.ru

Xumus A BCeX: WUTIOCTPUPOBAHHBIC MaTepHaNbl 1O OOIICH, OpraHMYeCKOW W
HEOpraHMYeCKOUW XUMHUH. Ajpec cairta: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u Kuzab - XXI Bex".  Anpec caidta: hitp://www.hij.ru

Mup xumun. Ha caiire: kpaTkuii Kypc XuMuH, Onorpadui XAMUKOB, CTaThHU, BELIECTBA,
OMBITHI, My3eit. OOJacTH XUMHHU: OpraHUYecKas, aHATUTHYECKas, DSKOXMMHUS,
HedTexumusi, TepMoxumus. Anpec caiita: http://chemistry.narod.ru

Bupryaneaas Xumndeckas [Ikona Anpec caiita: http://him-school.ru

VYuurens. [Ipo. https://uchitel.pro/

Pemy EI'D. OOpa3oBaTenbHbIi MOpTal sl MOJATOTOBKU K 9K3aMeHaM
https://ege.sdamgia.ru/



http://www.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://chemistry.narod.ru/
http://him-school.ru/
https://uchitel.pro/
https://ege.sdamgia.ru/
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