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PABOYAS ITPGE=E

Kypc Baeypounoit nedarenpHoct:  OKCIIEPUMEHTAJIBHAA ~— XUMUA

Knacc: 8-9

KommuectBo yacoB o yueObHOMy miiany: 68 4acoB B 1o, 1mo 1 yacy B HE/IEIIO B KaXKJIOM KJtacce.

CocraBiieHa B COOTBETCTBUM C MPUMEPHON pabouell mporpaMMoi 1Mo XUMHH it 8-9 KIIaccoB ¢
ucnonb3oBanueM obopynosanus "llkonesHoro Ksantopuyma". Touka pocra. II. M. becnanos,M.B.
Hopodee «Peanuzanusi 00pazoBaTeNbHBIX IMPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOMH
HaIpaBJIEHHOCTEN 110 XMMUU C UCNOJIb30BaHNEM 000pynoBaHus 1eHTpa «Touka pocTay (MeToanueckoe

nocobue). - M.:IIpocsemienue, 2021 r.

TOUYKA \!pocm

Paccmotpena Ha 3acenanuun MC I'bOY COIII c.Maiickoe
IIporokon Ne 1 ot «23 » aBrycra 2024 .
[Ipeacenarens MC: H.B. PanaeBa

c.Maiickoe, 2024 r.



IHosicHUTEJIHLHAA 3AIMUCKA

B 0o0y4eHnn xumun 0OIbIIOE 3HAYEHHE UMEET IKCIIEPUMEHT. AHATU3UPYS Pe3yIbTaThl
MPOBEIEHHBIX OMBITOB, ydaluecs: yOeKJal0TCsl B TOM, UTO T€ WM UHBIE TEOPETUUECKUE
MIPEACTABICHNUS] COOTBETCTBYIOT WJIM MPOTUBOpPEYAT PEATbHOCTU. TOJIBKO OCYIIECTBIISS
XUMUYECKUH KCIIEPUMEHT MOKHO MPOBEPUTH JOCTOBEPHOCTH IPOTHO30B, C/ICJIAHHBIX HA
OCHOBaHUM Teopuu. B mporiecce skcepuMeHTaTbHON paboThl yyalyecsi IpuoOpeTaroT OMbIT
MO3HAHUS PEAIbHOCTH, SABJISIFOUTUICS BaXKHBIM 3TarioM (POPMUPOBAHUS Y HUX YOKICHU,
KOTOpBIE, B CBOO OUYEPE/Ib, COCTABIISIIOT OCHOBY HAYYHOI0 MUpPOBO33peHus1. KonnyecTBeHHbIE
HKCIIEPUMEHTHI TTO3BOJISIT OTyYaTh JOCTOBEPHYIO HH(POPMAIIMIO O MPOTEKAHWH TEX MM WHBIX
XHUMHUYECKHX TPOIIECCAX, O CBOMCTBaxX BeniecTB. Ha 0CHOBE MOTyYeHHBIX IKCIIEPUMEHTATIBHBIX
JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIBHO JIelaTh BBIBOJBI, 0000IIaTh PE3yJIbTATHI,
BBIBJISITH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYZIET ClIOCOOCTBOBATH MOBBIILIEHHIO MOTUBALIUH
00y4YEeHUS MKOJIbHUKOB.

[lenTpbl 00pa30BaHUsl €CTECTBEHHO-HAy4YHON HaIpaBieHHOCTH «Touka pocray
CO3/IaHbI C IIEJIbI0 Pa3BUTHS Y OOy4YaIOIIUXCsl €CTECTBEHHO-HAYYHOU, MaTEMaTHUECKOM,
MH()OPMALIMOHHON TPaMOTHOCTH, (POPMHUPOBAHUSL KPUTHUECKOTO U KPEATUBHOTO MBIIIIICHUS,
COBEPILICHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAYYHOW HANPABICHHOCTH, a TAKXKE IS
MPaKTUYECKOH OTpabOTKM ydeOHOro Marepuana 1o yueOHbIM npeameraM «Duznka», «Xumus»,
«buonorusy.

Heas u 3axaun Kypca ""IxcnepuMeHTaAIbHAsA XUMHUA "'

DKCIEPUMEHT SIBJIACTCS ICTOYHUKOM 3HAHWUW U KPUTEPUEM UX HCTUHHOCTH B HAyKe.
Konmenmus coBpeMeHHOro o0pa3oBaHus MOIpa3yMeBaeT, UTO B yUeOHOM IKCIIEPUMEHTE
BEAYIIYIO POJIb JOJDKEH 3aHSITh CAMOCTOSITEJIbHBIA MCCIICIOBATEIBCKAN YUCHUUECKUI
AKCIICPUMEHT.

CoBpeMeHHbIE PKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 110 XUMHHU YK€ TPYAHO TPEICTaBUThH

0€3 UCMOIb30BaHMS HE TOJIbKO aHAJIOTOBBIX, HO M IIU(POBBIX U3MEPHUTEIIBHBIX TPHOOPOB. B
®enepanpHom ['ocynapcrennom O6pazoBatensHom Crangapte (PI'OC) mpornucaHo, 9TO OJHUM
13 YHUBEPCAIBHBIX YUYCOHBIX ACHCTBHM, MPUOOPETACMBIX YyUYallUMHCS, JTOHKHO CTaTh
YMEHHUE IIPOBEJACHUS OMBITOB, MPOCTHIX KCIEPUMEHTAIBHBIX UCCIICIOBAHUN, IPSIMBIX U
KOCBEHHBIX U3MEPEHUM C UCIIOIb30BAaHUEM aHAJOTOBBIX U HHU(PPOBBIX W3MEPUTEIHHBIX
pruOOpOB».
YueOHbIN SKCIEPUMEHT MO0 XUMUU, MPOBOAUMBIN Ha TPAJAUIIMOHHOM 000pyI0BaHuU, 0€3
pUMEHEHUS TUPPOBBIX Ja0OpaTOpHil, HE MOXKET MO3BOJIUTH B TIOJIHOW MEpPE PEIIUTh BCE
3a7la4i B COBpeMEHHOW MKoje. [IIupokuii CIEKTp AaTUMKOB MO3BOJAET yUYAIIMMCS 3HAKOMUTHCS
C TMapaMeTpaMHM XHMHUYECKOTO SKCIIEPUMEHTA HE TOJBKO HAa KAa4ECTBEHHOM, HO W Ha
KoJMM4ecTBeHHOM ypoBHE. [{udpoBas nabopatopus mo3BOJISET BECTH TUTEIBHBIN SKCTIEPUMEHT
JJa)X€ B OTCYTCTBHE DOSKCIIEPUMEHTATOpa, a 4YacToTa MX HW3MEPEHUM HEMNOJBJIACTHA
YEJIOBEUYECKOMY BOCITPHUSTHIO .

B mpomecce (opmupoBaHus SKCHIEPUMEHTAIBHBIX YMEHUW YYEHUK O0O0ydaeTcs
NpeACTaBIATh HHGOPMAIIMIO 00 UCCIICIOBAHUM B YETHIPEX BUJIAX:

B BepOAJILHOM: OIUCHIBATH AKCIIEPUMEHT, CO31aBaTh CJIOBECHYIO MOJIEIh IKCIIEPUMEHTA,
buKcUpOBaTH BHUMaHNE Ha U3MEPSIEMBIX BETMUMHAX, TEPMUHOJIOTHH;



* B TaOJIMYHOM: 3aIOJHATH TAOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHHS IpauKoB (TIpH
3TOM Y YYaIIMXCS BO3HUKAET NEPBUYHOE MPEJICTABIEHHIE O MACIITa0aX BEIMYKH);

B rpaduiyecKOM: CTPOUTH I'padUKH MO TAOJUYHBIM JAHHBIM, YTO AAET BO3MOKHOCTD
nepexoia K BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCMOCTH MEXTy BETMUMHAMHU (TIPU 3TOM
YUUTEIb MMOKa3bIBACT MIPEUMYIIIECTBO B BU3YyaIH3aIlMH 3aBUCUMOCTEN MEX Ty BETMUYNHAMH,
HarJsIIHOCTh U MHOTOMEPHOCTB);

B BHJIC MaT€MaTHYECKUX YPaBHEHUM: 1aBaTh MaTEMaTUUYECKOE OMMCAHUE B3aUMOCBSI3U
BEJIMUMH, MaTEMaTUUECKOe 0000ILIECHHE.

[TocnenHue rozpl y yyamuxcs HaOM0AAeTCs HU3KAsi MOTUBALUS M3YUEHHS €CTECTBEHHOHAYYHbIX
JUCLUUILUIMH ¥ KaK CIeJCTBHE MaIeHNEe KauyecTBa 00pa30BaHus.

[locTaBnsieMble B IIKOJIbI COBPEMEHHBIE CPEICTBA 00YUEHMs], B paMKax npoekta « Touka
pocTay coiepikar Kak yKe XOpoLIO U3BECTHOE 000pYyHOBAHUE, TAK M MPUHIUIMATIBLHO HOBOE. JTO
1 poBbie Ta00PATOPUH U JATYMKOBBIE CUCTEMBL. B OCHOBY 00pa3oBaTeIbHOM MPOrpamMmbl
3aJI0’KEHO TIPUMEHEHre IU(PPOBBIX JTabopaTopuil. TemaTrka MpeuIoKeHHbIX 3KCIEPUMEHTOB,
KOJTMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType MPUMEPHON 00pa3oBaTeIbHON MPOrpaMMBbI
110 XMMHH, cofepxkannio deaepabHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa
(®1o0).

JlaHHast mporpamMMa CiocoOCTBYET JOCTHXKEHUIO BBICOKOTO YPOBHS YCBOEHHSI y4EOHOTO
MarepHaia, yCTOMYMBOrO pocTa MO3HABATEILHOIO HHTEPECa IIKOJIBHUKOB, T .€. IPEOI0NIETh TE
po0JIEMBI, O KOTOPBIX TaK MHOTO TOBOPSIT, KOTJIa peUb 3aXOUT O COBPEMEHHOM IIKOJIbHOM
XUMHUYECKOM 00pa30BaHMH, & 3HAYUT U TOBBILIEHUIO KauecTBa 00pa30BaHUS .

HopmaTtuBHas 6a3a

1. ®enepanbhbiii 3akoH 0T 29 .12 .2012 No 273-D3 (pen . ot 31 .07 .2020) «O6 obpa3oBaHuu B
Poccwuiickoii @eneparmu» (¢ u3Mm. u 1o ., BCTyn . B ety ¢ 01.09.2020).

2. Tlacmopt HanmoHanpHOTO MpoekTa «OOpa3zoBanue» (yTB. mpe3uauymMoM CoBeTa mpH
[Ipesunenre PO no crpaternyeckoMy pa3BUTHIO M HALIMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24 .12 2018 Ne 16).

3. TocynapctBennas mporpamma Poccuiickoit ®@enepanuu «Pa3zButue oOpa3zoBaHUsD)
(yrBepkneHa noctaHoBieHueM [IpaButensctBa PD ot 26 .12 .2017 Ne 1642 (pen . ot 22 .02
2021) «O0 yTBep>KACHUH rocynapCcTBEHHOM nporpamMmbl Poccutickoii denepaiumn «Pazsutre
00pa3oBaHUSN .

4. depnepanbHbIi rocyAapCTBEHHBIA 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOTO 00IIET0 00-
pasoBaHus (yTBEpKAEH mprkazoM MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii ®enepanuu
ot 17 nexadps 2010 r. Ne 1897).

5. denepanbHbIl TOCYIApCTBEHHBIH 00pa30BaTEIbHBIN CTAHIAPT CPEAHEro O0IIero 00pa3oBaHus
(yTBepkIEH mpruka3oM MuHucTtepcTBa oOpa3zoBanus 1 Hayku Poccuiickont deneparwu ot 17
mast 2012 1. Ne 413).

6. Metoauueckie peKOMEHIAINH TI0 CO3IaHUI0 ¥ QYHKIIMOHUPOBAHUIO B 00TIIE00Pa30BATEIHHBIX
OpraHu3alusIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MAajbIX TOpojaax, IEHTPOB
00pa30BaHMs €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYECKOM HamnpaBieHHocTel (« Touka pocTtay)
(yTBepkIeHbl pacniopsbkeHrneM MunuctepcTBa npocelienus Poccuiickoit denepannn ot
12 suBaps 2021 r. Ne P-6).



KpaTtkoe onucanue noaxoa0B K CTPYKTYPHMPOBAHUIO MATEPHUAJIOB

B oGpasoarenbHoil mporpamme (OII) npeacTaBieHbl cieayromue pasaeibl:
1 Merozpl U3yyeHHs BELIECTB U XUMUYECKHX SBICHUN. DKCIEPUMEHTAIbHBIE OCHOBBI XHMHUH .
2 IlepBoHayanpHBle XUMUUECKHE TOHATHS .
3 PactBopbl.
4 OcHOBHBIE KJIAacChl HEOPTAHMYECKHX COETUHEHHIL.
o Teopust 3MEKTPONUTUYECKONH TUCCOIUAIIUN.
6. Xumuyeckue peakium.
. XuMHUYecKue 3IEMEHTHI (CBOMCTBA METAIIOB, HEMETAIUIOB U UX COEJUHEHUH ) .

B 0CHOBY BbIIIEJIEHUSI TAKUX Pa3/IEIOB 3AI0KEH XUMUUECKUM SKCIIEpUMEHT. OCHOBHOMI
dbopMoii yueOHOI EeSTETLHOCTH SIBIISIETCS] XUMUYECKUN IKCTICPUMEHT, TIPOBOIUMBIN B BUJIC
n1ab0opaTOPHBIX, MPAKTHYECKUX PaOOT U AEMOHCTPALIHIL.

JlanHasi oOpaszoBaTelibHasl TMporpamMma OO0€CeurBaeT YCBOCHHE Yy4YallUMUCA
BXHEHIINX XUMUYECKUX 3aKOHOB, TEOPHI U MOHATHI; POPMHUPYET IPEICTABICHHUE O POJIU
XUMHH B OKPYXKAIOIEM MUPE U KU3HU 4esloBeKa. [Ipu 3ToM 0CHOBHOE BHUMAHUE YAEISETCS
CYIIHOCTH XMMUYECKUX PEAKIINI U METOJIaM UX OCYILIECTBICHUS .

OnHUM W3 OCHOBHBIX HPHUHIIMIIOB MOCTPOCHUS MPOTPaMMBbl SIBIISICTCS TPUHIUIL
JOCTYITHOCTH. DKCIIEPUMEHTAIbHBIC IaHHbIC, TOJYYCHHBIE YUAIIUMUCS ITPU BBITIOJIHEHUT
KOJIMYECTBEHHBIX OITBITOB, MO3BOJISIIOT YYAIIIUMCS CAMOCTOSITEIIHHO JIENIaTh BHIBOIbI, BBISIBIIATh
3aKOHOMEpHOCTHU. [loaXo/pl, 3al0KEHHBIE B COJEpKaHUE MPOrpaMMbl Kypca, CO3Jal0T
HEOOXOJMMBIE YCIOBHS JIi CHCTEMHOTO YCBOGHHS YYallUMHUCS OCHOB HAyKH, JJis 00ecTieyeHUs
Pa3BUBAIOIIETO U BOCIHUTHIBAIONIETO BO3JCUCTBUS OOYUYECHMSI HA JTUYHOCTH y4allerocs.
dopmupyeMble 3HAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBl YOCKICHUN IIKOJIBHHKA,
LHEHTPAIbHBIM SAPOM €r0 HAYYHOTOMUPOBO33PEHUS

OO0pazoBaTenbHas MporpaMMa Mmo3BoJIIeT HHTETPUPOBATH Pea3yeMble MOIXOIbI,
CTPYKTYPY U COJCpP)KaHHe TIPH OpraHU3allui 00yUYeHHs: XUMUK B 8—9 Kitaccax, BHICTPOSHHOM
Ha 0a3e UCTOJb3yeMOro YueOHO-METOANYECKOTO KOMILIEKCa:

» T'.E. Pymsutuc, ®.I'. ®enpaman. «Xumust. 8 kimacc. M.: «IIpocsemenue», 2019r.»;
» T'.E. Pymutuc, ®.I'. ®enpaman. «Xumus. 9 knacc. M.: «I[Ipocsemenney, 2020r.».
Hcnonb3oBanue o6opynoBanus « Touka poctay npu peanmusainuu ganHoit Ol mo3Bosser
CO3/1aTh YCJIOBUS:
® IS PACUIUPEHHS COACPKAHUS IIKOIBHOTO XUMUUYECKOTO 00pa30BaHUS;
® /ISl IOBBIIICHUSI TTO3HABATEIHHON aKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
o0acTu;
® U1l pa3BUTHSI IMYHOCTH peOEHKA B Mpoliecce 00yUeHUs XUMHUH, €ro CITIOCOOHOCTEH,
(GopMHUpOBaHUS U YIOBIETBOPEHHUS CONUATLHO 3HAUYMMBIX HHTEPECOB U MOTPEOHOCTEH;
® i pabOTHI C OJAPEHHBIMU IIKOJIBHUKAMU, OPTAaHU3AIIUN UX PA3BUTHS B PA3TMUHBIX
00JacTsX 00pa30BaTEIbHON, TBOPUECKON AEATETHHOCTH .

Ilnanupyembie pe3yibTAThI OCBOCHHUS Y4€OHOI0 Kypca
«IKCNEePUMEHTATbHAS XUMUS»C ONMUCAHMEM YHUBEPCAIbHBIX YU4eOHBbIX
JIeMCTBUMN



Jluunocmmuoie pesyiomambl

Obyuarowutics oYUM 603MOACHOCMb Os1 (POPMUPOBAHUSL CIeOYIOWUX TUYHOCHHBIXY V]!

ONpeJieNeHre MOTUBALIMY U3YYEHHUs y4eOHOro MaTepuana;

OLICHUBaHHE yCBaMBAEMOI0 Y4YeOHOro MaTepuaya, HCXOAs W3 COLUAIbHBIX U
JMYHOCTHBIX LIEHHOCTEM;

MOBBILIEHUE CBOET0 00Pa30BaTEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHUIO
OCHOBHBIX HCTOPUYECKUX COOBITHIA, CBI3aHHBIX C Pa3BUTHEM XHUMUU U OOIIIECTBA;
3HAaHUE NPABIJI OBEJAEHHUS B YPE3BBIYANHBIX CUTYALIAX;

OLICHMBAHHUE COLMATBHON 3HAYMMOCTH MPO(ECCHil, CBA3aHHBIX C XUMUEH;

BJIaJICHUE MpaBWJIaMU O€30IaCHOrO OOpallleHUs] C XHMMHUYECKMMHU BEIIECTBAaMHU U
000pyZ0BaHUEM, IIPOSIBJIEHHUE FKOJIOTUYECKON KYJIBTYPHI .

Memanpeomemmuuie pe3yiomamol

Peeynamuenuvie

Obyyarowutics noayyum 603MONICHOCMb 01 Qopmuposanus credylowux pe2yrsmusHblxYV/I:

1eJIernoaraHue, BKIIoYasi TOCTaHOBKY HOBBIX IIeJIeH, MPeoO0pa3oBaHue MPAKTHUECKON
3aj1auu B MTO3HABATEIbHYIO, CAMOCTOSTENILHBINA aHAIN3 YCIIOBUM JOCTHXKEHUS 1IETTH Ha
OCHOBE Y4€Ta BBIICICHHBIX YUHTENIEM OPUCHTHPOB ICHCTBHS B HOBOM y4eOHOM MaTepuale;
TUTAHUPOBAHKE TTYTH TOCTHKCHHS IIENCH;

YCTaHOBJICHHE IICJICBBIX TMPUOPUTETOB, BBIJCIICHUE ALTEPHATUBHBIX CIOCO0O0B
JIOCTHDKEHMSI 11eTU U BEIOOP Hanbosee 3 PeKTUBHOTO crioco0a;

YMEHHE CaMOCTOSTETbHO KOHTPOJIMUPOBATH CBOE BPEMSI U YIIPABJIATH UM;

yYMEHHE MPUHUMATh PEIICHUS B MPOOIEMHON CUTYaIlNy;

TIOCTaHOBKA YYEOHBIX 33714, COCTABIICHHE TIaHA U TTOCIEI0BATEIFHOCTH JICHCTBHIA;
opranu3anus pabouero MecTa MpH BHITIOJHEHHH XHUMUUYECKOTO KCIIEPHMEHTA,;
MPOTHO3UPOBAHUE PE3YJIHTATOB OOYUCHHS, OICHUBAHWE YCBOEGHHOTO MaTepHaa, OIEHKa
Ka4yecTBa M yPOBHS MOJTy4YE€HHBIX 3HAHWH, KOPPEKIIMS TUIaHa U Crioco0a JeHCTBUS TIpU
HEOOXOJIUMOCTH .

Ilo3nasamenvHole

06yqa}0u;uu”0ﬂ noJydunt 603MOAHCHOCNIb onst qbopmupoeaﬂu}z CJle()yiOWMX Nno3HABAMeEINIbHblX

VVIT:

TOUCK U BbIJIETICHIE MH(OpMALHH;

aHaJIM3 YCJIOBUM W TpeOOBaHUM 3a7aud, BHIOOp, COTOCTABICHHE U OOOCHOBAHHE
crioco0a pelieHus 3aa4u;

BbIOOp HamOosee 3((HEKTUBHBIX CIIOCOOOB PEIICHUs 3aJa4d B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUU;

BBIIBUKEHHE M 000CHOBaHUE THIOTE3bI, BEIOOP crocoba e€ MpoBEepKH;
CaMOCTOSITEJIbHOE CO3/IaHHE aJIroOpuTMa JEATeIbHOCTH TMIPU pPEIIeHUH MnpodieM
TBOPYECKOTO M MOUCKOBOTO XapaKTepa;



YMEHHS XapaKTepHU30BaTh BELIECTBA 10 COCTaBY, CTPOCHHIO M CBOMCTBAM,

ONKCHIBAHUE CBOMCTB: TBEPHBIX, )KUJIKUX, Fa3000pa3HBIX BEIIECTB, BBIACICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;

U300pakKeHHE COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (POpMyYT U
CYIIHOCTH XUMHUYECKUX PEAKLIUN C TIOMOIIBIO XUMHUECKUX YPAaBHEHUM;
pOBeJCHUE HAOIIOACHHUN, ONIMCAHUE PU3HAKOB U YCIIOBUM TEUEHUS XUMHUYECKUX
pEeaKIui, BBIOJHEHUE XUMUYECKOIO0 SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE aHAJIN3a
HAOIIOICHUH 32 SKCTIEPUMEHTOM, PEIICHHE 3ajay, MOTydeHne XUMUYECKOH MH(OopManun
U3 Pa3JIMYHbIX UCTOYHUKOB;

YMEHHME OPraHU30BBIBATh UCCIIEJOBAHKE C LIENIBIO IPOBEPKH THUIIOTES;

YMEHHUE JIe1aTh YMO3AKIOUEeHHS (MHAYKTHBHOE U 110 AHAJIOTHHU) U BBIBOJIB;

yMeHHe 00BbEKTHBHO OLIEHUBATh MH(OPMALHIO O BELIECTBAX M XUMHYECKHX IIPOLIECcCaXx,
KPUTHYECKH OTHOCUTHCS K NICEBAOHAYUYHON MH(DOpMALIHH .

KOMMVHuKamu8Hbl€

Obyuarowuiicss ROTYYUM 803MONMCHOCHb 05l (POPMUPOBAHUS CLEOVIOWUX KOMMYHUKAMUBHBIX

VVIT:

TMIOJTHOE ¥ TOYHOE BBIPKEHUE CBOMX MBICIICH B COOTBETCTBUH C 33/1a4aMU M YCIIOBUSIMU
KOMMYHHKAIUH;

aJICKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEJICTB JJIA Y4YacTUs B JUCKYCCHUU H
apryMEHTalluy CBOEH MO3UIMH, YMEHHE TPEACTaBISITh KOHKPETHOE COJAEPKAHUE C
COOOIIIEHHEM €ro B MHCbMEHHOHM W YCTHOM (opMe, ONpeneseHHue CrocoOoB
B3aMMOJICHCTBHSI, COTPYTHUYECTBO B TIOUCKE U cOOpe MHPOpMAIINH;

oTpesieNieHNe CIoco00B B3aMMOACHCTBHSI, COTPYJAHUYECTBO B TOWCKE U cOOpe
MHpOpMALMY, YYacTHe B AUANOre, IIaHUPOBaHUE OOMIMX CIOCOO0B PabOThI, MPOSBICHHE
YBAXUTEIHHOTO OTHOIICHHSI K APYTHM YUAIIHMCS;

OMNMCAHUE COJICP>KaHMsI BBIOJHAEMBIX JEUCTBHUI C 11€TbI0 OPUEHTUPOBKU B IPEIMETHO-
IIPAKTUYECKOM IEATENBHOCTH;

YMEHHUS YUUTHIBATh PA3HbIC MHEHHS U CTPEMHTHCS K KOOPAMHAIMU PA3IUYHbIX TTO3UIIUNA B
COTPY/AHUYECTBE;

dbopmMynupoBaTh COOCTBEHHOE€ MHEHHE U TIO3UIIMIO, apPryMEHTUPOBATh W
KOOPIMHUPOBAThH €€ C MO3UIUAMU MAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE 0OOIIETO
pelleHusl B COBMECTHOM JI€ATEIbHOCTH;

OCYIIECTBIISITH B3AUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYTO
B3aMMOIIOMOIIIb;

TUIAHUPOBATH OOIIHE CTIOCOOBI PA0OTHI; OCYIIECTBIIATH KOHTPOJIh, KOPPEKIIUIO, OIICHKY
NEUCTBUN NMapTHEPA, yMETh YOexKAaTh;

UCTIONIb30BaTh a/ICKBAaTHBIC SI3bIKOBBIC CPEJCTBA JIJIs1 OTOOPaKEHUsI CBOMX UYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpaxaTh B peun (onmucaHue, 0ObsICHEHHUE)
CoJepKaHNE COBEPIIAEMBIX JIEUCTBHH, KaKk B ()OpME IPOMKOM COIMATU3MPOBAHHON peyH,
Tak 1 B (popMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIMIO, MCIIOJIB3YSl CPEICTBA YCTHOU M
MMCbMEHHOW KOMMYHHKALIMKM TIPU Pab0Te ¢ TEKCTaMU y4eOHHMKA W JIOTOHUTETLHOM



JUTEPaTypoM, CIIPABOUHBIMH TAOJIMIIAMH, TPOSABIATH TOTOBHOCTh K YBKEHUIO MHOM
TOUKH 3pEHUS IPUOOCYKIACHUH PE3yTbTAaTOB BHIIOIHEHHON paOOTHI .

IIpeomemmnuie pezynromamol

Obyuarowuiicss Hay4yumcsi.

MPUMEHSTh OCHOBHBIE METOJIbI O3HAHUS: HAOJIOJICHHUE, U3MEPEHHE, IKCTICPUMEHT;
OMHCHIBAaTh CBOMCTBA TBEPIBIX, >KHIAKUX, Ia3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIECTBEHHbIC PU3HAKY;

PacKpbIBaTh CMBICII 3aKOHA COXPAHEHHUSI MACChl BEIIECTB, aTOMHO-MOJICKYJISIPHOM
TEOpHH;

paznuyaTh XMUMUYECKHE U (U3UYECKUE SIBJICHUS, HAa3bIBaTh MPU3HAKUA U YCJIOBUS
MPOTEKAHUS XUMUYECKUX PEaAKIU;

co0uoaTh MpaBuia 0e30MacHoOi paboOThl MPU MPOBEAECHUH OIBITOB;

TMOJI30BAThCS JIAOOPATOPHBIM 000PYJIOBAHUEM H MOCYIOH;

MoJTy4aTh, COOUPATh ra3000pa3HbIC BEIIECTBA U PACTIO3HABATH UX;

XapakTepu3oBaTh (HU3MYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTMHEHUH, POBOUTH OMBITHI, IOITBEPKIAIOIINE XUMUUECKUE
CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

PacKpbIBATh CMBICI TOHSATHS «PaCTBOP», BEIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B PACTBOpPE, FOTOBUTH PAaCTBOPHI C OMPEAECIEHHON MacCOBOW J10N€H
pPacTBOPEHHOIO BELIECTBA;

XapaKTEepPU30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEHIECTB OT THUIA
KPUCTAJUTMUECKOU PEIIETKH, ONIPEEISATh BU XUMUUECKON CBS3H B HEOPTaHUUYECKHUX
COCIMHECHUSIX;

pPacKpbIBaTh OCHOBHBIE TOJIOKEHUSI TECOPUU DIICKTPOJUTUUECKON JUCCOLMAINU,
COCTABJISITh YPABHEHUS JIEKTPOJIMTUYECKON TUCCOLMALIMKM KHUCIIOT, IIEJIOYEH, COJIEN U
peaKIuii HOHHOTO 0OMEHa;

PacCKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH, ONPEAEATh
OKUCIIUTENIb W BOCCTAHOBUTENb, COCTAaBISATb YPABHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEIHHBIXPEAKIIHIA;

Ha3bIBaTh (haKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU peaKiiy;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAY COCTAaBOM, CTPOCHHEM U  CBONCTBaMU
HEMETAJUIOB U METAILJIOB;

MPOBOJIUTH OMNBITHI MO MOJYYEHUIO U U3YUYECHUIO XUMHUUYECKUX CBOMCTB Pa3IMYHBIX
BEIILIECTB,;

TPaMOTHO 00OpamiaThcs ¢ BEMECTBAMHU B MOBCEAHEBHOM KU3HU.

Obyuarowuticss NOIyUUM 603MOHCHOCHb HAYYUMBCA!

BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl 0 XMMUYECKUX CBOMCTBAxX
BEIIIECTB Ha OCHOBE MIX COCTaBa U CTPOCHUSI, UX CIIOCOOHOCTH BCTYTATh B XUMUYECKHE
PEaKIHH, O XapaKTepe U MPOTYKTAX PATNIHBIX XUMUYECKUX PEAKITHI;

XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO U CBOWCTBAaM, yCTaHABIUBATH



NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY JAHHBIMU XapaKTEPUCTHKAMU BEIECTBA;

® COCTaBJISITh MOJICKYJISIPHBIE U TIOJTHBIC MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

® [IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC WU
BOCCTaHOBUTEJIbHBIEC CBOMCTBA C YUETOM CTETICHEN OKUCIICHHUS 3JIEMEHTOB, BXOISIIMX B
€ro COCTaB;

® BBIJBUTaTh U MPOBEPATH SKCIEPUMEHTAIIBHO TUIIOTE3bI O PE3YJIbTATaX BO3ACUCTBUS
pa3IHBIX (PaKTOPOB HA M3MEHEHNE CKOPOCTH XUMHUYECKON PEaKITHH;

® HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMSI JJISI SKOJIOTUIECKU TPAMOTHOTO TIOBEICHUS B
OKPYKaIoLIEH CpeIe;

® UCIOJB30BATh MPUOOPETEHHBIE KITFOUEBBIE KOMITIETEHIIH TIPU BHITTOJTHEHUH TIPOEKTOB
U pElICHUH Y4eOHO-HUCCIeA0BAaTEeNIbCKUX 3aau 10 U3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJYYEHHUS U pACIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OILIEHHBATH MH(YOPMAIMIO O BENIECTBAX U XUMUUYECKHX MPOIECCaX;

® (0CO3HABATh 3HAYCHHE TEOPETUUECKUX 3HAHUN MO XUMUH IS TIPAKTUYECKOHN NEeATEeIbHOCTH
YEJI0BEKa;

® CO03JaBaTh MOJICIM U CXEMBI JUIS PEIIeHUs] YYeOHBIX U MO3HABATENbHBIX 3a]1a4; MOHUMATh
HEOOXOIMMOCTb COONIIOACHUS TIPEANUCAHUM, TpeIaraéMblX B HUHCTPYKIUAX 10
UCITIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP .

CucreMa OLEHKHM JOCTHKEHUS IJIAHUPYEMBIX Pe3yJdbTATOB OCBOCHUS

NPOrpaMMbl BHEYPOUYHOU 1eATEJbHOCTH « IKCIEPUMEHTAJIbHAST XUMUSD

CucreMa OIIEHKM BKJIIOUAE€T TEKYIIYI0 OLEHKY, MNPOMEXYTOYHYIO U
WTOTOBYIO aTTECTALIMI0 O0YyYarOIUXCsl.

®DopMbI KOHTPOJISA

KonTposns pesynbsratoB 00ydueHus B cooTBeTcTBUM ¢ nanHou PIT mpoBoautcs B hopme
MUCBMEHHBIX M SKCIIEPUMEHTATBHBIX padoT, MPE/IoaracTcsi MpoBEACHUE MMPOMEKYTOUHON 1
UTOTOBOM aTTECTAl[UH .

Hpomeofcymounaﬂ ammecmauun

JIns OCyIIECTBIICHHS NPOMEKYTOYHOU aTTECTALlMU HCIIOJIB3YHOTCA KOHTPOJIBHO-
OLICHOYHbIE MaTepHaJIbl, 0TOOP COAEpIKaHUS KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS
YCBOEHMS CUCTEMBI 3HAHUW U YMEHUN — UHBAPUAHTHOIO s1Ipa COAEPKAHUS JEHCTBYIOIIUX
00pazoBaTeNbHONM MPOTrpaMMBbl 110 XMMUM I 0011I€00pa30BaATEIbHBIX OpraHu3alui. 3aJaHus
IPOMEXYTOYHOM aTTECTALUK BKIIOUAKOT MaTepHUall OCHOBHBIX PA3/IENIOB Kypca XUMUH.

[IpomexxyTouHast aTTrecTalsi MPEeACTaBIIeT co00Ml Tmpoueaypy aTrTecTaluu
o0Oy4aromuxcsi, KOTopas MPOBOJUTCS B KOHIE Ka)JOH YETBEPTH MO CUCTEME «3aueT-
HE3a4yeT» Ha OCHOBE PE3YyJbTaTOB MPOBEACHHBIX MUCHMEHHBIX U JKCIEPUMEHTAIBHBIX
pabor.

Hrorosast (romoBas) mMpOMEXKyTOYHAs aTTECTalUsi MPOBOJIUTCA HA MOCIEIHEM
3aHsATHU  (pakynbratiBa. OCHOBHOW MPOUEAYPOM HUTOTOBOM OIEHKUA JTOCTHUKEHUS
IIPEAMETHBIX U METAPEAMETHBIX PE3YyJIbTATOB SIBIIETCS 3aLUATA [IPOEKTA.



TemaTnueckoe NJIAaHUPOBAHUE

8 kJi1ace
Ne Tema CopeprkaHue LleneBan yctaHOBKa ypoKa Kon-so MnaHupyemsblie pesynbTaTbl Wcnonbsosanue
n/n Aep Yy yp yacos Py pesy o6bopynoBaHua

1 Metoabl no3HaHus B | lNpakTnyeckas pabota Ne 1 3HaKOMCTBO C OCHOBHbIMU 2 YMeHuWe nonb30BaThCs Oatuuk  TemnepaTtypbl
XUMUW. «M3yyeHne cTpoeHns MeTo4aMM HayKu HarpeBaTenbHbIMU Npubopamu (TepmonapHbIn),
JKcnepuMeHTasbHble nnamMeHn» CrMpTOBKa
OCHOBbI XMW

2 MeTtoabl nosHaHus B | JlTabopaTopHbiit onbiT N2 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpepenatb BO3MOXHOCTb Oatuuk  TemnepaTtypbl
XUMUK . | «[lo kakoin Temnepatypsl MeToaMn HayKu npoBeAeHUs peakLmi U NpoLEeccoB, (TepmonapHbIn),
JKCnepuMeHTanbHble MOXHO HarpeTb Tpebyowmx HarpeBaHns CnMpTOBKa
OCHOBbI XMW BELLECTBO?»

3 Metogpl no3HaHua B | JlabopaTtopHbii onbiT N2 2 [aTtb npeacrasneHune o 2 YMeHune BbibupaTb npnbopbl aAns JaTtunk Temnepatypbl
XUMUK. «N3mepeHne  Temnepatypbl | TOYHOCTU U3MEPEHUN npoBeAeHns U3MepeHUiA, TpebytowWwmx | NNaTMHOBLIA, TEPMOMETP,
JKcnepuMeHTarbHble KWMEHMA BOAbl C MOMOLWbBI | LMAPOBbLIX 4aTYMKOB U TOYHOCTW NOKa3aHWUN . anekTpuyeckas
OCHOBbI XVMUK [aTynKa TeMnepaTypel U aHanoroBbIX NpMbopoB nnuTka

TepMomMeTpay

4 Metogbl no3HaHua B | JlTabopaTopHbiit onbiT N2 3 CdopmuposaTtb 2 3HaTb npoueccol, npoTekatwowye npu | atumk  TemnepaTypbl
XUMUN. «Onpepenexne Temnepatypbl | NpeacTaBneHvne o nraBneHMM  BewectB W ux | (TepMonapHbIin)
OKcnepuMeHTasbHble nnaBfeHnsa 1 KpUcTanamsauum | TemnepaType nnaeneHus, Kpuctannmsauum
OCHOBbI XMMUK MeTanna» 00paTMMOCTV NNaBneHus 1

Kpuctannusauum

5 lNepBoHa4anbHbIE Nab6opaTtopHbii onbIT N2 4 OKcnepuMeHTanbLHoe 2 YMeTb 0TNnM4YaTh BOAONPOBOAHYI0 Bogy | [aTumk
XUMUYECKME NOHATUS . «Onpepgenexne onpepenexHune OT ANCTUNNINPOBAHHOW, 3HaTb, 3MNEeKTPONPOBOAHOCTY,
YucTble BelecTBa 1 BOAOMNPOBOOHOWN M | GUCTUNNNPOBAHHOM U noyemy Assi NpoBeAEHNSs LMpOBON MUKPOCKON
cmecu ONCTUNNNPOBAHHOM BOAbI» BOAONPOBOAHOW BOAbI 3KCNEPUMEHTOB UCMONbL3YIOT

ONCTUNNMPOBAaHHYO BOAY
6 lMepBoHayanbHbie [leMOHCTPaLMOHHbI M3yyeHne XuMmn4eckux 1 YmMeTb  otnmyath  dwmandeckme | [aTtumk TemnepaTypel

XUMUYECKUE NOHATUSA .
dusnyeckmne un
XUMUYECKue aBneHnd

akcrnepumeHT Ne 1
«BblaeneHune n nornowleHue
Tenna - Npu3Hak
XUMUYECKOWN peakLmm»

ABNEHUN

npoueccCbl OT XUMNYECKNX peaKLl,IAI7I

MIaTUHOBbIN




Ne Tema CopeprkaHue LleneBana yctTaHOBKa ypoOKa Kon- MnaHnpyemblie pesynbratbl Wcnonbsosahie
n/n Aep Yy yp BO Py pesy o6bopynoBaHua
4yacoB
7 lMepBOHayvarnbHble [eMOHCTpaLMOHHBIi MN3yyeHne seneHnin npu 1 3HaTb, YTO NpU NPOTEKAHWUM PeaKLyi Mpubop ans onbITOB C
XMMUYECKMNE MOHATUS . | SKCNepuMeHT Ne 2 . pas3noXeHnn CITIOXHbIX MOIeKyIbl BeLecTBpaspyLualoTes, a 3MEKTPUYECKUM TOKOM
MpocTble n cnoxHole | «PasnoxeHue Boabl BELLIECTB aTOMbl COXpPaHATCSA (AN BELLECTB C
BellecTBa 3MEKTPUYECKNM TOKOM» MOJEKYNSPHBIM CTPOEHUEM)
8 lMepBOHayvarnbHble [eMOHCTpauVoHHbIN 3KcnepumeHTasnsHoe 1 3HaTb (hOPMYNMUPOBKY 3aKOHau yMeTb | Becbl aNeKTPOHHbIe
XMMUYECKUE MOHATUS . akcnepumeHT N2 3. «3aKoH J10Ka3aTeNnbCTBO [1eNCTBUS NPUMEHATb E€ro Ha NpakKTuKe, Npu
3aKOH COXpaHeHNst COXpPaHEHMs1 MaccChl BELLECTB» | 3aKOHa pelleHnn pacyEéTHbIX 3aau
MaccChbl BELLLECTB
9 CocTaB BO3ayxa [eMOHCTpaUMOHHbIN OKcnepuMeHTanbHO 2 3HaTb 06BEMHYI0 [0S0 COCTaBHbIX Mpnbop ans
akcnepumeHt Ne 4 onpegenuTb copepxaHue yacTen Bo3ayxa onpegeneHns coctaea
«OnpegeneHue CoCTaBa | KMcnopopa B BO3fyxe BO3ayxa
BO34yXa»

10 | PactBopsbl INabopaTtopHbin onbIT N2 5 WceneposaTb  3aBMCUMOCTb 1 MmeTb npencraBneHne o pa3Hom [atuuk Temnepatypbl
«N3yyeHune 3aBMcMMOCTH pacTBOPUMOCTHU or 3aBUCUMOCTU pacTBOPMMOCTM BELLECTB | NSIATUHOBBLIN
pacTBOPUMOCTM BELLECTBAOT Temneparypbl OT Temnepa Typbl
TeMnepaTtypbI»

11 PacTBopsbl INabopaTtopHbin onbIT N2 6 lNoka3aTb 3aBUCUMOCTb 3 YMeTb ncrnons3osaTh LdpoBom Uudbposon MrUKpockon
«HabniogeHue 3a pocTom pacTBOPMMOCTM OT MUKPOCKON A usyveHus hopmbl
KpUCTannoB» TemMneparypbl KpuCTasnnos

12 PacTBopb! . Nab6opaTtopHsbii onbIT N2 7 CchopmupoBaTb NOHATMSA 1 NmeTb npencraBneHune o pas nMyHon | [daTtuuk Temnepatypbl

«[lepechbllleHHbI pacTBOP»

«pa3baBneHHbIN pacTBOpP»,
«HACbILLEHHbIA pacTBOpY»,
«MEePECHILLEHHBI pacTBOP»

HaCbILLIEHHOCTU pacTeopa
pacTBOPAEMbIM BELLIECTBOM

MIaTUHOBbIN




Ne Tema CopeprkaHue LleneBana yctTaHOBKa ypoOKa Kon-s0 MnaHnpyemble pesynbraTtbl Wcnonbsosahie
n/n Aep Yy yp yacos Py pesy o6opynoBaHuAa

13 | Pacteopsbl MpakTnyeckas pabora No 3 CdopmuposaTtb 2 YMeTb onpeaensite KOHLEHTpaLuio [atumk onTuyeckon
«Onpepenexue npencrasneHne o} pacTBopa, UCMONb3YANHCTPYKLMIO NAOTHOCTU
KOHLIEHTpaL BELLECTB KOHLIEHTpaLuu BeLLecTsa K
KOSIOPUMETPUYECKUM MO KOSIMYECTBEHHOM aHanun3e
KanmbpoBOYHOMY rpachmKy»

14 | Kpuctannorugparbi NabopatopHbin onbiT N2 8 CdpopmmpoBaTb MOHATHE 1 3HaTb cnocobHoOCTb [aTunk Temnepatypbi
«Onpegenexvie Temnepatypbl «Kpuctannormgpat» KpuUcCTannornapaTos paspyLiaTbcs NNaTUHOBbI
pas3noxeHus npw HarpeBaHum
Kpuctannorngpara»

15 | Knacchbl MpakTnueckas pabota Ne 2 CWHTE3 conm 13 KUCIOoTbI 1 2 YMeTb NpoBOAUTL NpOCTENLLNE Lincbposoit Mukpockon

HeopraHnyecKux «[onyyeHne megHoro okcuaa meTtanna CUHTE3bl HEOPraHMYeCcKnX BELLECTB C
coeauHeHuit . CeoiicTBa | Kyrnopoca» NCNoNb30BaHMEM NHCTPYKLMK
KMCNoT.
16 | Knaccbl MpakTuyeckas pabota N2 4 Cdopmuposatb 2 YMeTb onpefensaTts pH pacTBopoB Hartunk pH
HeopraHN4yecKunx «Onpepenenune pH pactBopoB | npeacraenexHue o pH
coeaNHEHWN . KMCNOT U LWenoyemn» cpeabl Kak
OcHoBaHus XapaKTepUCTUKM
KWCMOTHOCTM pacTBopa
17 | Knaccebl NabopaTopHbiv onbIT N2 9 CdpopmupoBaTb 1 MpumeHaTb yMeHus no | Hdaruuk pH
HeopraHN4YecKnx «Onpegenexune pH pa3nuuHbiX | NpeacTaBneHve o LwKasne onpeneneHnto pH B npakTnyeckon
COeQVHEHUN . cpen» pH OeAaTenbHOCTH
OcHoBaHus
18 | Knaccbl NabopatopHbin onbIT N2 10 JKCnepuMeHTanbHoO 2 MoHMMaTb CyLHOCTb npoLiecca Hatunk pH, nosaTtop
HeopraHN4yecKunx «Peakumsa HeATpanusauumy . [oKasaTb XMMUYECK1e HeuTpanusauuy 1 NpUMeHATb 06bEMa XnaKocTw,
COEAUHEHUN . L[leMOHCTpaLNOHHbIN CBOWNCTBa npouecc HeMTpanusauum Ha 6lopeTka, AaTumk
. o 3
XVIMI/ILIeCKVI? CBOWCTBA akcnepumeHT Ne 5 ) OCHOBAHWIA npakTnke Temneparypbl
OCHOBaHWi «OcHoBaHus . Tennosomn NAaTUHOBbLIW, AATYMK

a(hekT peakumm rmapokemaa
HaTpUA C YrMEKUCIbIM ra3omM»

[aBneHnda, MarHuTHasa
MeLlanka




19

CsorictBa
HeopraHn4YecKnx
coeVHeHun

INa6opaTtopHbiit onbIT N2 11
«Onpepenexne KUCIOTHOCTY
MoYyBbI»

Mcnonb3oBaTb
Nofly4YeHHble 3HaHWs Ons
onpeaeneHus
KWCINOTHOCTM pacTBOPOB

YMmeTb onpepenAatb KUCNOTHOCTb
no4yB

Hatuvk pH




Ne Tema CopeprkaHue LleneBana yctaHOBKA ypoOKa Kon-s0 MnaHnpyemblie pesynbraTtbl Wcnonb3osakme
n/n Aep y yp yacos Py pesy o6opypoBaHua
20 Xummnyeckas CBA3b [1€MOHCTPALMOHHbIA  OMbIT lNoka3aTb 3aBUCUMOCTb 1 YMeTb onpefensrs Tvn [atuuk Temnepatypbl
Ne 6 « Temnepatypa nnaeneHus | Pu3ny4ecknx CBOMCTB KpUCTanInMyecknx peLETok no MNaTUHOBLIN, AATYMK
BELLECTB C pa3HbIMUTMNAMK | BELLECTB OT Tuna Temnepartype nnasneHus Temnepatypbl
KPUCTaNNMUYeCcKux peLuétok» XUMUYECKONCBA3U TepMonapHbIn
21 Wtorosoe 3aHATHE 3almTa NpoeKToB OueHka pe3ynbTaToB 2
AeATenbHOCTU
UTOro; 34
Temarnyeckoe NJIAaHUPOBaHKWE YUeOHOr0 MaTepHuaJjia
9 kJyacc
Ne Tema CopeprkaHue LleneBan ycraHOBKa Kon- MnaHupyemble pesynbtatbl | Ucnonb3oBaHue
n/n ypOKa BO ob6opyaoBaHus
yacos
1 Teopus [leMOHCTPaLMWOHHDBIA  OMbIT lNokaszatb, 4TO 1 3HaTb, YTO pacTBOpEHME - HaTtunk Temnepatypbl
3NEKTPONUTNYECKON Ne 1 «Tennoson achdpekT pacTBOpPeHUE BELLECTB (PUN3MKO-XMMUYECKMIMPOLIECC nnaTUHOBLIN
Juccoumaumm pacTBOpPEHUS BELLECTB B MMeET psAfa, NPU3HAKOB
BOOE» XUMUYECKON peakuun
2 Teopus MpakTnyeckas pabota Ne 1 BBepeHne noHaTuin 2 YMeTb 3KCnepuMeHTanbHO Hatunk
3NEeKTPOSINTNYECKON «OnNeKTponuTbI 1 «3NEKTPONUT» U onpesensTb 3NeKTPONNTLI 1 3NEeKTPONPOBOOHOCTH
Juccoumaumm HE3NEKTPONUTLI» «HE3NEKTPONUT» HE3NEeKTPoNUTbI
3 | Teopusa NabopaTopHbIn onbIT N2 1 CdpopmupoBaTb 1 3HaTb, Kakoe  BNuUsHWE Jdatumk
ANEKTPONUTAYECKON «BnusHue pacteopuTtensHa npencrasneHune o BIMSHUN oKasblBaeT BOAA Ha 3NEeKTPONpPOBOAHOCTH
ouccoumaumm auccoumaumioy pacTBopuTens Ha auccoumnaumio BelecTsa
auccoumanmio
aneKTponuta




YMeTb onpenenAaTtb CUJbHbIE U

Teopus . Tabopatoprsiit orbir Ne 2 SKC“ep”MeHTa”bHOVBBeCTM cnabble aNeKTPonNUTbl C NOMOLLbIO Haravk
3NEKTPOSIUTNYECKOIA «CwunbHble 1 cnabble NOHATME «Ccnabbli NATINKS SNEeKTPONPOBOAHOCTH
anccoumaumm . 3NEKTPONUTBI» SMEKTPONNT» ANEKTPONPOBOHOCTH
CunbHble n cnabole
SNEKTPONUTHI
Teopus Nab6opaTtopHbii onbiT N2 3 CdpopmupoBaTb 3HaTb 3aBMCUMOCTb Jatunk
3NEKTPONUTUYECKON «3aBMUCMMOCTb npeacrasneHne o 3NEKTPONPOBOAHOCTM PACTBOPOB | 3NEKTPONPOBOAHOCTYU
anccoumanmm 3NEKTPONPOBOAHOCTH 3aBUCUMOCTH OT KOHL,EHTpaLmm NOHOB

PacTBOPOB CUSTbHbIX 9NeKTPONPOBOAHOCTH

9NEKTPONINTOB OTKOHLIEHTPALMKM | pacTBOPOB OT KOHLEHTpaLm

MNOHOBY» NOHOB
Teopusa lNpakTnyeckas pabota Ne 2 3aKpenuTb NpefCcTaBneHneo YMeTb 3KCnepuMeHTansHO Odatunk
3NEKTPOSINTNYECKOIA «OnpefeneHne KOHLEHTpauun | 3aBUCUMOCTU onpesensTb KOHLEHTPaLMIO COMM SNEeKTPONPOBOAHOCTH
anccoumaumm COJIM MO 3MEKTPONPOBOAHOCTU | 3NIEKTPONMPOBOAHOCTM B pPacTBOpE C NOMOLLbIOAATYMKA

pacTBopa» pacTBOpOB OT 9M1EKTPONPOBOAHOCTH

KOHLiEHTpaLmu NOHOB

Teopus NabopaTopHbIn onbIT N2 4 NcecnepoBatb 0cO6EHHOCTH IMpUMEHATb 3HaHUA O peakuun Jatunk
3NEKTPOSINTNYECKOIA «B3anmopencTtame npoTeKaHus peakLumm HEeNTpanM3aumm B WHbIX 3MEKTPONPOBOAHOCTY,
avccoumaumm . ruopokcuaa 6apus ¢ cepHon | HEWTpanusauum yCnoBuAX po3artop o6béma

Peakuun noHHoro
obmeHa

KUCITOTON»

XngkKocTu, 6ropeTtka

Teopus INabopaTtopHbin onbIT N2 5 OKCnepuMeHTanbHO NokasaTb 3HaTb, 4YTO BCE pacTBopuMble B | [JaTumk
3NEeKTPOSINTNYECKON «ObpasoBaHue conei obpazoBaHVe NOHOBMNPU BOLlE COMU ABMAIOTCA CUMbHLIMU | 3NEKTPONPOBOOHOCTH
amccoumanmm aMMOHUA» peakuun ammuaka c anekTponutamu

Kucnotamm
XUMUYECKME peakLumu . INabopaTtopHbin onbIT N2 6 N3yueHne okncnutenbHo- MmeTb npefcTaBneHne o Hatunk Temnepatypbl
OkucnurensHo- «N3yueHne peakuuu | BOCCTaHOBUTENbHbIX TennoBoMm addekre MnaTMHOBBI

BOCTAaHOBUTEJ1bHbIE

peakuun (OBP)

B3aMMOAENCTBUA CynbguTa
HaTpusa C NEPOKCUOOM BOOO-
popa»

npoueccos, nNpoTekarLwmx ¢
BblAeNIeHNeEM SHEPIrnn

OKUCNUNTESIbHO-
BOCCTAHOBUTEIbHbIX peaKqu7|




Ne Tema CopepixaHue Llenesan yctaHOBKa ypokKa Kon-so MnaHupyembie pesynbratbl Ucnonb3osaHue
n/n yacos o6opyaoBaHusa
10 | XuMunyeckue peakumm. NabopaTopHbIv onbIT N2 7 [okasaTtb, 4TO B npouecce 1 NmeTb npeactaBneHns o pas- Hatunk pH
OBP «M3meHeHne pH B xoae npoTtekaHns OBP B0O3MOXHO JINYHbIX NpoAyKTax
OKUCINUTESbHO- obpazoBaHMe KUCMOTbI UNn OKUCINUTESbHO-
BOCCT@HOBUTESbHbIX Lenouu BOCCTaAHOBUTESbHbIX peakuyn
peakuniny
11 XUMUYeckme peakumu . INab6opaTtopHblii onbiT N2 8 KonnyecTseHHO 2 3HaTb, YTO MeTannbl ABNAl0TCA | JaTumk HanpsaxeHus
OBP «CpaBHuTtenbHas OoxapakTepusoBaTb BOCCTAQHOBUTENAMU C pa3HOM
XapakTepucTumka BOCCT@HOBUTENbHYO BOCCTaHOBUTESNbHOM
BOCCTaHOBMTENbHOIA CMoco6HOCTb METasoB CMocoBHOCTbIO
CNocobHOCTN MeTansioB»
12 | XvMun4yeckune peakumn . | JJeMOHCTpaunoHHble  onbiThl | A3yuntb 3aBMCUMOCTb 2 3HaTb 3aBMCUMOCTb CKOPOCTH Mpun6op ans
CkopocTb xumu4deckon | N2 2 «M3yyeHne BRMAHWUS | CKOPOCTM  peakumm  oT peakLymn OT pa3nunyHbIX DaKTOPOB - | UNMoCTpaLmm
peakumm pa3nuyHbiX (aKTOpOB Ha | pa3nu4yHbiX (PaKTOPOB TemnepaTypbl, KOHLEHTpaumm 3aBMCMMOCTU CKOPOCTU
CKOpPOCTb peakunm» pearmpyroLLmx BELLeCTB, XUMUYECKON peakumm oT
KaTanusaTtopa, Npupofabl BELECTB, | YCNOBUA
noLLaan CoONpUKOCHOBEHNS
BELLECTB
13 | Hemetannsl . l'anoretl [LeMOHCTPALMOHHBIN  OMbIT JKcnepumeHTansHoe 1 3HaTb (u3nNYecKne 1 XMMNYecKue Annapart anq
Ne 3 «M3yyenne puandecknx u | naydeHne U3NYECKnx u CBOWCTBA rafioreHos . nposeneHus
XUMWYECKMX CBOWCTB X/TI0pa» | XMMUYECKMX CBOWCTB XJiopa YMeTb 3anucbiBaTh ypaBHEHUSA XUMUYECKMX NPOLIECCOB
peakuwi ranoreHoB ¢ metannamu, | (AMNMXP)
HemeTannamu, ux pasnuyHyto
OKMCIUTENbHY CNOCOBHOCTb
14 | ManoreHbl MpakTnyeckas pabota No 3 OnpepenuTb cogepxaHue 2 YMeTb NpuMeHsATb JaTtunk xnopua-moHoB

«Onpepenenne  cogepxaHus
XJIOpMA-NOHOB B NUTLEBOM
BOAE»

Xnopmag-noHoB B
nceneanyemblx pactesopax

MOHOCENIEKTMBHbIE AATYUKN




Ne Tema CopeprkaHue LleneBan yctaHOBKa ypoKa Kon-so MnaHnpyembie pesynbraTbl Ucnonb3osaHue
n/n yacos o6opygoBaHuAa
15 | Ceposogopop, [1eMOHCTPALMOHHEIN  ONbIT: M3yunTb nabopatopHble 1 3HaTb nabopaTopHble crnocobbl Annapart anq
cynbuabl «lMonyyexne cepoBopopoaa m | CNOCOBLI NONyYeHUs nosly4eHns CepoBOAOPOAA, €r0 | NPOBEAEHNSA XMMNYECKNX
N3y4eHne ero CBONCTB» . cepoBoaopoaa, ero dhmrsnyeckme n xummnveckme peakuui (AMXP), npubop
INMabopaTopHblii  OMNbIT: CBOWCTBa MCBONCTBA CBOWCTBaA . YMeTb NpoBOAUTb 018 NoNy4YeHns rasos
«CwuHTe3 cepoBofopoaa . cynbnaos KayeCTBEHHblE peakLmmn Ha unu annapat Kunna
KayecTBeHHble peakumu Ha cepoBoaopon, 1 conu
cepoBoopon, U CynbMuabI» CepoBOAOPOAHON KUCNOTHI,
COCTaBMATb COOTBETCTBYOLME
YPaBHEHUS XUMUYECKNX peakLmi
16 | Hemetannbl . Okcugbl [eMOHCTPaLMOHHBIA  OMbIT M3yuuThb cBOICTBA 1 3HaTb (hn3nyeckne n xummyeckme | Annapat ons
cepbl . CepHucTas Ne 4«lA3yyeHune cBONCTB CepHuCTOro rasa CBOWCTBa CEPHUCTOrO rasa . YMeTb | NpoBeaeHus
Kucnora CEepHUCTOro rasa u 3anucbiBaTb YpaBHEHNS peakLUMn | XUMUYECKUX peakumii
CEPHUCTON KUCIOTbI» rasa c BOAOW, CO Wenoyamu (AMXP)
17 | Hemetannsl . AMMuak ITabopaTtopHbiit onbIT N 9 OKCnepuMeHTarnbHO foKa3aTb 1 3HaTb, YTO pacTBOP aMMUaKkaB Oatunk
«OCHOBHble CBOMCTBA NpUHaANeXHOCTb pacTBopa BOAE - Cnabblil INeKTpOo- NNT . 3N1EKTPONPOBOAHOCTH
aMmmMuaka» aMmmMumaka K cnabbim YMeTb onpefensTb 3T0 CBOMCTBO C
afieKTponuTam MOMOLLIbIO AaTymMKa
3M1EKTPONPOBOAHOCTM
18 | Okcwp asorta (IV) [eMOHCTpaLMOHHbIE ONbITbI: N3yunTb NpOMBbILLIEHHbIE 1 1 3HaTb NPOMBbILLIIEHHbBIE Y Tepmope3nCTopHbIN

«[MonyyeHne okcnpa asota
(IV) n n3yyenne ero
CcBONCTBY; «OKMUCNEHNe 0K
cvpa a3ora (Il) oo okenaa
asora (IV)»; «<Bsaumogencreme
okcuaa asota (V) c Bogon n
KMCnopoaom, nosy4deHune
a30THOW KUCIOTbI»

nabopaTtopHble crnocobbl
nonyyeHus okcuga asora (1V),
€ro CBOWCTBa, NpUMEHEHNE B
Npon3BOLACTBE a30THOM
KUCNOTbI

nabopatopHble cnocobbi
nony4veHus okemaa asota (1V),
eromsnyeckme n XumMmyeckme
CBOWCTBA . YMETb COCTaBNATb
COOTBETCTBYHOLLUME YPABHEHMS
XUMUYECKNX peaKLmm .

YMeTb 00bACHATL NPUMEHEHME
okcupa asota (IV) B
MPOU3BOACTBE a30THON KUCNOTHI

JaTyvK TemnepaTtypbl,
OaTtumkpH, gatumk
3NEKTPONPOBOAHOCTH,
annapart ans npo-
BeeHUA XUMNYECKNX
peakuun (AMNXP),
MarHuTHasa meLuanka




n/n Tema CopepiaHue Llenesan yctaHoBKa ypoka | Kon-so NnaHupyemblie pe3ynbratbl Ucnonb3oBaHue
yacos o6opypoBaHua
19 | AsotHas kucnota un | Mpaktnyeckas pabota Ne 4 | QkcrnepumeHTanbHO 2 YMeTb 1cnonb3oBath OaTunK HUTpaT-MOHOB
eé conu «OnpepgeneHue HUTpaT- OnpeaenuTb coaepxaHue MOHOCESIEKTUBHbIE AaTYNKKN As
VOHOB B NUTaTesIbHOM HUTPaT-MOHOB B onpeneneHns NOHOB
pacTBope» pacTBopax
20 | MuHepanbHble NabopatopHbin onbIT N2 10 | 3kcnepumeHTanbHO 1 YMeTb 3KCNepUMEHTaNbHO Jdatumk
yno6peHus «Onpepeneqe aMM1ayHoil | pas3nuuaTtb MOYEBUHY U onpeaenatb MOYEBUHY 3MNEeKTPONpPOBOAHOCTY
CenUTPbl U MOYEBUHbI» MUHeparbHble yaobpeHuns
21 | Metannbl . Na6opatopHbin onbIT N 11 | SkcnepumeHTansHO 2 3HaTb CBONCTBA COEANHEHMI Jatunk
Kanbuui . «B3aumopeiicTtaue yCTaHOBUTbL 0Opa3oBaHue KanbLua 1 ero 3HayeHue B 3MNEeKTPONPOBOAHOCTH,
CoeauHeHus M3BECTKOBOM BOAbl C | CpedHel 1 KUCMOon Conu NPUPOAE U XU3HI YenoBeKa MarHuTHasa MeLlarnka,
KanbLys YINeKUCnbIMrasom» npuéop Ansa nonyyeHus
rasoB unu annapar
Kunna
22 MeTanssl. Na6opatopHbin onbiT N2 12 | Vccneposats npouecc 1 3HaTb, YTO NpoLiecc Koppo3un | [latunk pasneHns
«OKuCrneHve xenesa Bo 3NEeTPOXNMMUYECKOI MEeTannoB  npoTekaer B
Keneso BIaXHOM BO3/1yXe» KOppo3uu xenesa B NPUCYTCTBIAM BOAbI U KUCIOPOAA
BO3yxe . 3HaTb (haKTopbI, yCKOpSoLLME
NpoLLecC Koppo3un
23 WtoroBoe 3aHaTMe | 3aluMTa MPOEKTOB OueHka pe3ynbTaToB 2

neATeNIbHOCTU

UTOro:
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