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IHosicuuTeJHLHAA 3aIUCKA

B oOyuennn xumuu OONBIIOE 3HAYCHHE MMEET DKCIEPHMEHT. AHAIM3UPYS PE3yIbTaThl
MPOBEIEHHBIX OMbBITOB, yyalluecs yOeXAaroTcs B TOM, YTO T€ WIM HHbIE TEOPETHYECKUE
NPEACTABICHUS. COOTBETCTBYIOT WM TIPOTUBOPEYAT PEANBHOCTH. TOJNBKO —OCYLIECTBIIASL
XUMUYECKUH SKCIIEPUMEHT MOYKHO TIPOBEPUTH JOCTOBEPHOCTh IIPOTHO30B, CHAECNAHHBIX Ha
OCHOBaHMH Teopud. B mporecce sxcnepruMeHTanbHONU paboThl yyalecs mpuoOpeTaroT OMbIT
MIO3HAHUS PEAbHOCTH, SIBISIOMIMIICS BaXKHBIM ATAlloM (OPMUPOBAHUS Y HHUX YOEKICHUH,
KOTOpbIE, B CBOK OYEpElb, COCTABISIOT OCHOBY HAYYHOTO MHpPOBO33peHHsA. KonuuecTBEeHHbIE
AKCTMEPUMEHTHI MO3BOJIAT MOJTYy4YaTh JOCTOBEPHYIO HH(MOPMAIUIO O MPOTEKAHUHM TEX WIM HHBIX
XUMUYECKUX MPOIECCaX, O CBOMCTBaX BemlecTB. Ha 0CHOBE MOMY4YEHHBIX 3KCIEPUMEHTATBHBIX
TaHHBIX 00ydYaeMble CMOTYT CaMOCTOSITEIBHO JeNaTh BBIBOABI, 0000IIAaTh PE3yJbTATHI,
BBISIBJIATH 3aKOHOMEPHOCTH, YTO OJTHO3HAUHO OyIeT CHOCOOCTBOBATH MOBBIIIICHUIO MOTUBAIUU
00y4YeHHUsI IIKOJILHUKOB.

[lentpsl 00pa3oBaHUs €CTECTBEHHO-HAy4yHOW HampaBieHHOCTH «Touka pocTta»
CO3MIaHbl C LEJNbI0 Pa3BUTHS Yy OOy4yarolUXCs €CTECTBEHHO-HAyYHOM, MAaTeMaTU4eCKOM,
MH(OOPMALIMOHHON IPaMOTHOCTH, (HOPMHUPOBAHUS KPUTHUYECKOTO U KPEATUBHOTO MBIILICHUS,
COBEPILICHCTBOBAHMSA HABBIKOB €CTECTBCHHO-HAYYHOW HANPABICHHOCTH, a TaKke MJd
MPAKTUYECKOM OTPabOTKM y4eOHOro marepuana mo y4eOHbM mpeameram «Duzmkay, «XuMusy,
«buonorus».

Heas n 3apaum Kypca ""IKcnepumMeHTaAIbHAA XUMUA'"

OKCNEPUMEHT SIBISCTCS HMCTOYHUKOM 3HAHUM M KPUTEPUEM HMX HMCTHMHHOCTH B HAYKE.
Konmemus coBpeMeHHOro o00pa3oBaHWsS IOJpa3yMEBaeT, YTO B Y4eOHOM DKCHEPUMEHTE
BEAYLIYI0 POJb JIOJDKEH 3aHATh CaMOCTOATENIBHBIM  MCCIEAOBATEIbCKUN  YUYCHUYECKHNA
HKCIIEPUMEHT.

CoBpeMeHHbIE IKCIEPUMEHTAbHBIE MCCIACIOBAHUS MO0 XUMHUHU YK€ TPYIHO MPEACTaBUTDH

0€3 HCIOJIb30BAaHUS HE TOJIBKO aHAJOTOBBIX, HO W HU(POBHIX W3MEPUTENBHBIX MPHOOPOB. B
®enepansHom I'ocynapctBennom O6paszosatensHoM Cranaapte (PI'OC) nponucaHo, yTo OAHUM
M3 YHUBEPCAIbHBIX YYEOHBIX JEHUCTBUH, MPUOOPETAEMBIX YyUallUMHUCS, OJKHO CTaThb
YMEHHE «IPOBEACHUS OIBITOB, MPOCTBIX 3KCICPUMEHTAIBHBIX HCCIECIOBAHUM, MPSAMBIX U
KOCBEHHBIX H3MEPEHHUH C MHCMOJb30BAHUEM AaHAJOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX
npubOpOBY.
VY4eOHbI AKCIEPUMEHT 10 XUMHHU, MPOBOAMMBIA Ha TPaAUIMOHHOM O0OpYJIOBaHUH, 03
IpUMEHEHHUST IU(POBBIX J1abopaTopuii, HE MOXET MO3BOJHMTh B IOJHOH Mepe PElIuTh BCe
3aJ1a4l B COBPEMEHHOU MIKOJIE. [LInpoKuii CIIEKTp TaTYMKOB MTO3BOJISET YUAIIUMCS 3HAKOMUTHCA
C mapaMeTpaMH XUMHYECKOTO 3KCIEPUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO M Ha
KOJMM4ecTBEeHHOM ypoBHe. [{udpoas nmaboparopust mo3BOISET BECTH JATUTEIBHBIN IKCTIEPUMEHT
)K€ B OTCYTCTBHE OSKCIEPUMEHTATOPa, a 4YacToTa HMX W3MEPEHHH HEIOJBJIACTHA
YEJIOBEYECKOMY BOCHPUSTHIO .

B mpomecce ¢dopmupoBaHHsS OSKCHEPUMEHTATIBHBIX yMEHHWH YYE€HUK 00ydaercs
npeAcTaBIsATh HH(OpPMaIMIO 00 UCCIIeI0BAaHUH B UETHIPEX BUJIAX:

B BepOaJbHOM: OMHUCHIBATH OSKCIIEPUMEHT, CO3/aBaTh CIOBECHYH MOJEIb AKCIEPUMEHTA,
(UKCHPOBAaTH BHUMAHUE HA U3MEPSEMBIX BEJIMUMHAX, TEPMUHOJIOTUH;



* B TAOJIMIHOM: 3aIOJTHATH TAOJMIIBI JAHHBIX, JICXKAIIUX B OCHOBE MOCTPOCHHS rPadUKOB (TpH
3TOM Y YYaluXcs BO3HHKACT MEPBUYHOE MPEICTABICHUAE O MacITa0ax BEINYMH);

B rpadMueCKOM: CTPOUTh TIpapuKH 1O TaOJMYHBIM JaHHBIM, YTO JaéT BO3MOXKHOCTB
Hepexo/a K BBIBIKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEKIY BETMUYHMHAMHE (TIPH 3TOM
YUUTENh TMOKA3hIBACT MPEHMYIIECTBO B BU3YaIM3allM 3aBUCUMOCTEH MEXKTy BETMYMHAMH,
HArJISTHOCTh 1 MHOTOMEPHOCTB);

B BUJC MaTEMAaTHYCCKUX YpPaBHEHUWH: JaBaTh MAaTeMaTHYEeCKOE ONMCAHWE B3aMMOCBS3U
BCIIMYMH, MaTeMaTHIeCcKoe 0000mCHNE.

[Tocnemaue ropl y yuammxcs HaOMIOIAeTCs HU3KAsS MOTHBAIUS M3yYEHUS €CTECTBEHHOHAYYHBIX
JUCIMIUIAH ¥ KaK CIICJICTBUE TTaJIeHNe KauecTBa 00pa30BaHus.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEACTBA 00y4eHWs, B pamkax mpoekra «Touka
pocTay coaepXkaT Kak yKe XOpOIlo U3BECTHOE 000PYI0BaHKE, TaK U MPUHIUITHAILHO HOBOE. DTO
udpoBbie TabOpaTOpuu M JATYMKOBBIE CHCTEMbL. B OCHOBY 00pa3oBaTeqbHOM MPOTPaMMBI
3aJI0)KEHO MpUMEHEHHe NUQPOBBIX naboparopuil. TemaTwka MHPeIIOKEHHBIX AKCIEPUMEHTOB,
KOJIMUECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpEe MPHMEPHON 00pa3oBaTEeIbHOM MPOTrpaMMBI
10 XUMHH, cojiepxkanuio deaeparbHOr0 TOCYIapCTBEHHOr0 00pa3oBaTEIbHOTO CTaHIapTa
(DIroc).

JlaHHas TIporpamMMa CocOOCTBYET TOCTHKEHHIO BBHICOKOTO YPOBHS YCBOCHHS y4eOHOTO
MaTepHaa, YCTOWYMBOTO POCTa MO3HABATENHHOTO MHTEPECA IMKOIBHUKOB, T .€. MPEO0JIETh TE
pOOJIEMBI, 0 KOTOPBIX TaK MHOTO TOBOPSAT, KOTJIa PeUb 3aXOUT O COBPEMEHHOM IIIKOJILHOM
XUMUYECKOM 00pa30BaHWH, a 3HAYUT M IMOBHIIIICHUIO KauecTBa 00pa30BaHMS .

HopmaTtuBHas 0a3a

1. ®enepanbhbiii 3akoH ot 29 .12 .2012 No 273-®3 (pen . ot 31 .07 .2020) «O6 obpazoBanuu B
Poccuiickoi ®enepanun» (¢ u3M. u goi ., Beryi. B cuiy ¢ 01.09.2020).

2. Tlacmopt HamuoHanpHOro mpoekta «OOpasoBanuey (yTB. mpesuauymoMm CoBeTta mpH
[Ipesunenre PO no crpaternyeckoMy pa3BUTHIO MU HAMOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16).

3. TocymapctBennas mporpamma Poccuiickoit  @enmepanmu  «Pa3Butne  00pa3oBaHHM»
(yrBepkeHa moctaHopieHueM [lpaButensctBa PO ot 26 .12 .2017 Ne 1642 (pem . ot 22 .02
.2021) «O06 yTBepIKICHUU TOCYAapCTBEHHOM mporpaMMbl Poccutickoit @enepannn «PazsuTne
00pa3oBaHUs .

4. ®enepanbHblii TOCYJapCTBEHHBI 00pa3oBaTENbHBIA CTaHAAPT OCHOBHOTO O0O0IIEro 00-
pasoBaHus (YTBEpKAEH Mpuka3oM MuHucTepcTBa 00pasoBanus u Hayku Poccuiickoit deneparyn
ot 17 nexadps 2010 . Ne 1897).

5. denepanbHbIA TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT CPEAHEro 00mero oopa3oBaHus
(yTBepxknéH mpukazoM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 17
mas 2012 r. Ne 413).

6. Metoauueckie peKOMEHIAIMH 110 CO3aHMI0 M (DYHKIIMOHUPOBAHHIO B 00IIE00pa30BaTEIbHBIX
OpraHu3alMsX, paCIONOKEHHBIX B CEIbCKOM MECTHOCTM M MalblX Tropojax, IEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOrHMYeCcKoil HampaBieHHocTel («Touka poctay)

(yTBepkeHbl pacnopsbkeHreM MunucrepctBa mpocBemieHus Poccuiickoit @enepanuu ot
12 suBaps 2021 r. Ne P-6).



KpaTkoe onucaHue moaxo10B K CTPYKTYPUPOBAHUIO MAaTEPHUAJIOB

B o6pazoBarensroit mporpamme (OII) npeacTaBiaeHbl CAeAyONME Pa3Iebl:
. MeTozpl U3ydeHHs BEIIECTB U XUMUUYECKHUX SABJICHHUI. DKCIEPUMEHTAIBHBIE OCHOBBI XHMHUH .
. IlepBOHaYaNbHBIE XUMUYECKHE TTOHATHS .
. PactBopsi.
OCHOBHBIE KJIaCCBI HEOPIraHNYECKUX COCAUHEHUN.
. Teopus 2MEKTPOIMTHIECKON TUCCOLUALIIH.
. XMMHYECKUE PEAKIINH.
. XMMUYECKHUE HIEMEHTHI (CBOICTBA METAIIOB, HEMETAIUIOB M MX COEIAMHEHHUH) .
B OCHOBY BbIIENEHUS TaKuUX PA3[eioB 3AJ0KEH XUMHYECKUH SKcHepUMEHT. OCHOBHON
(Gopmoit yueOHOH NeATENBHOCTH SBISETCS XUMHYECKHH 3KCTIEPUMEHT, MPOBOAWUMBIA B BHUJIE
nabopaTOPHBIX, MPAKTHYECKUX PaOOT U AEMOHCTPALIHIL.

~No o~ wN

JlanHass oOpasoBaTenbHas mporpamMma OOECIEUYMBACT YCBOCHUE  yUAIIUMMUCS
BOKHEWIIMX XUMUYECKUX 3aKOHOB, TEOPUH M MOHATHH; (POPMHUPYET MPEICTABIECHHE O POJIH
XUMUHU B OKPY’KAaloIIeM MHUPE M KU3HU ueloBeka. [Ipy 3TOM OCHOBHOE BHUMAHHUE YIENACTCS
CYLIHOCTU XUMUYECKUX PEAKIIMI U METOJaM X OCYIIIECTBICHUS .

OnHUM H3 OCHOBHBIX MPUHIUIIOB MOCTPOEHHSI MPOrPaMMbl SBJISETCA MPUHIUI
JTOCTYIMHOCTU. OKCIEPUMEHTANbHBIEC JaHHBIC, TIOJYYCHHbIC YYAl[UMHUCS TPH BBINOJHECHUH
KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYAIIUMCS CaMOCTOSITENIbHO J€7aTh BBIBOJIbI, BBISBISTH
3aKOHOMEPHOCTH. [l0aX0/bl, 3aJ0KEHHbIE B COJAEpKAHUE MNPOrpaMMbl Kypca, CO3HAI0T
HE0OXOJMMBIE YCTIOBUS JUIsI CHCTEMHOTO YCBOCHHUS YUYAIIUMUCS OCHOB HAyKH, JJIs 00€CTIeUeHHUS
Pa3BUBAIOIIETO U BOCTHUTHIBAIONMIETO BO3ACHCTBHA OOy4YeHHS Ha JUYHOCTH —YYallerocs.
dopmupyemble 3HaHHMSA JIOJDKHBI CTaThb OCHOBOM CHUCTeMBbI YOCKICHHN IIKOJbHHKA,
LEHTPAJIBbHBIM SIPOM €r0 HAyYHOTOMUPOBO33PEHHS .

O6pazoBatenpHas TporpaMMa TIO3BOJSET WHTETPUPOBATH pPEANU3yEeMbIe MOIXOJBI,
CTPYKTYPY U COAEpKaHUE TIPH OpraHU3auu 00y4yeHuss XUMuK B 8—9 Kiiaccax, BBICTPOSHHOM
Ha 0a3e MCIOoJIb3yeMOro yueOHO-METOANUECKOTO KOMILIEKCA:

» T'.E. Pymsutuc, ®.I'. ®enpaman. «Xumus. 8 kimacc. M.: «I[Ipoceemenney, 2019r.»;

» T'.E. Pymsutuc, ®.I'. ®enpaman. «Xumus. 9 kimace. M.: «IIpocsemienuey, 2020r.».
Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusanun aanHoi OIl mozBosser
CO3/1aTh YCJIOBUS:

® IS PaCUIMPEHUS COJIEPHKAHUS ITKOIBLHOTO XUMUYECKOTO 00pa30BaHus;

® IS TIOBBIINIEHNS TTO3HABATEILHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM

0011aCcTH;

® IS Pa3BUTHUS JUYHOCTH peOEHKA B mpoliecce 00yYeHUsS XUMHUH, €ro CIOCOOHOCTEH,

(GopMUPOBAHUS U YIOBIECTBOPEHUS COIMATLHO 3HAYUMBIX MHTEPECOB M MOTPEOHOCTEH;

e i pabOThl ¢ OJaPEHHBIMU IIKOJIBHUKAMK, OPTaHU3alMU UX Pa3BUTHS B PAa3TUUHBIX

obyacTsax 00pa3oBaTEIbHOM, TBOPUECKOMN MEATETLHOCTH .

IlnanupyemMbie pe3yjibTaThl 0CBOEHMS Y1€0HOI0 Kypca
«IKCNEPUMEHTAIbHAA XUMUSC ONUCAHUEM YHUBEPCAJIBbHBIX Y4eOHBIX
e cTBUM



JIuunocmmnuowie pée3yibomambl

Obyuarowuticss noay4um 603MONCHOCHb Ol (OPMUPOBAHUSL CLeOVIOWUX TUYHOCMHbIX Y V]

onpe/ielieHue MOTUBAIIMU U3YYEHUs YU€OHOTO MaTepuana;

OIICHWBAHWE YCBAWBAEMOTO Yy4eOHOrO Marepuana, HUCXOAS U3 COUUAIBHBIX H
JTUYHOCTHBIX IIEHHOCTEH

MIOBBINIIEHHE CBOET0 00pPa30BaTEIBLHOTO YPOBHS M YPOBHS T'OTOBHOCTH K H3yUEHHIO
OCHOBHBIX HCTOPHYECKUX COOBITHH, CBSI3AHHBIX C PA3BUTHEM XMMHUH U 00IIECTBA;
3HAHWE TPABUII MMOBEJICHUS B UPE3BBIYANHBIX CUTYAHAX;

OIICHUBAHUE CONUAIBHON 3HAYUMOCTHU MPOQECCHid, CBI3AHHBIX C XUMHEH;

BIIAJICHUE TIpaBWJIaMH 0€30MacHOro OOpalleHHs C XUMHYECKMMH BEHIECTBAMH U
000pyI0BaHUEM, TTPOSIBJICHUE IKOJIOTUUECKON KYJIbTYPHI .

Memanpeomemmnuie pe3ynvmamol

Pecyvisamusenvie

Obyuarowuiics ROIYYUmM 803MOACHOCHb 05 POPMUPOBAHUSA ClLeOVIouUX pe2ynamuenvlx Y V/]:

1eJienoiaranue, BKIoYas MOCTAHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHue MPaKTUUECKON
3a]1a4M B TI03HABATEIBHYI0, CAMOCTOSTENBHBIA AHAIN3 YCIOBUH JIOCTIDKECHUS IEIM Ha
OCHOBE Yu€Ta BBIJCICHHBIX YIUTEIEM OPHEHTHPOB ICHCTBUSA B HOBOM Y4eOHOM MaTepHae;
TTAHUPOBAHKE MYTH TOCTHKCHHS LETICH;

YCTAQHOBJICHHE  IIEIEBBIX  MPHOPUTETOB, BBIICTECHUE  ANBTEPHATUBHBIX  CIOCOOOB
JOCTUKEHUS IS U BBIOOp Hanbosee 3¢ (PeKTUBHOTO crioco0a;

YMEHHE CaMOCTOATENIbHO KOHTPOJUPOBATH CBOE BPEMS U YIPABIATH MM,

yYMEHHE TIPUHUMATh PENICHUS B POOIEMHON CHTYAIlHH;

MOCTaHOBKA YUeOHBIX 3a/1ay, COCTABJIECHUE IUIAHA U TOCIIEI0BATEILHOCTU ACHCTBHN;
opraHu3aius pabo4ero Mecta Mpy BBHIMOJHEHUH XMMHUYECKOTO AKCIEPHMEHTA,
MPOTHO3UPOBAHUE PE3YNIBTATOB OOYUCHHS, OICHMBAHME YCBOSHHOTO MaTepHaia, OICHKA
Ka4ecTBa W YPOBHS MOJYYCHHBIX 3HAHWH, KOPPEKIMS TJIaHA U CTIOC00a IEHCTBUS TIpU
HEOOXOIMMOCTH .

llo3nasamenvuvie

Obyuarowuticss noayuum 603MONCHOCMb Ol POPMUPOBAHUsL CLe0YIOWUX NO3HABAMENbHBIX

VVII:

TIOUCK ¥ BBIJCNCHHE HHHOPMAIINH;

aHaMM3 yCIOBUMM W TpeOOBaHMI 3adaud, BBIOOp, COMNOCTaBIEHHE U 00OCHOBaHHE
crocoOa peneHus 3a1a9u;

BoIOOp Hambonee H(DGPEKTUBHBIX CIOCOOOB pEHICHHS 3a1a4d B  3aBUCHMOCTH  OT
KOHKPETHBIX YCIIOBUH;

BBIJIBU)KEHHE U OOOCHOBAHME TMIOTE3bI, BEIOOP crocoba e mpoBEpKH;

CaMOCTOSATENBHOE  CO3/IaHME  AIrOPUTMA  JICATENbHOCTH MpPH  pelleHuH Mpobiem
TBOPYECKOTO U IIOMCKOBOTO XapaKTepa;



YMEHUS XapaKkTepH30BaTh BELIECTBA I10 COCTABY, CTPOEHHIO U CBOKMCTBAM;

ONHUCBHIBAHUE CBOWCTB: TBEPABIX, MKUIKHX, Ta3000pasHbIX BEIIECTB, BBIIEICHUE HX
CYLIECTBEHHBIX TPU3HAKOB;

1300pakeHHE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOLIbIO XUMHUYECKHX (DOpMYN H
CYIIHOCTH XMMUYECKHUX pPEaKLUi C TOMOIIBI0 XUMUYECKUX YPaBHEHUI];

NpOBEJCHNE HAOMIOJACHUN, ONMCAHWE IIPU3HAKOB M YCIOBUH TEUECHHS XUMHYECKHUX
peakuii, BBINOJHEHHE XMMHUYECKOTO SKCIIEPUMEHTA, BBIBOJbI HAa OCHOBE aHalIN3a
HaOJIOICHUH 32 SKCIIEPUMEHTOM, PEIleHHE 3a]ja4, NOMyYeHHEe XUMUUECKOH HHPOpMALNK
13 Pa3JIMYHBIX UICTOYHUKOB;

YMEHHE OPraHU30BbIBATH UCCIEIOBAHUE C LIEIbIO POBEPKU TUIIOTE3;

YMEHHUE JIeNaTh YMO3aKIIOUEHUs (MHAYKTUBHOE U MO AHAJIOTHU) U BBIBOJIB;

yMeHUE 00BEKTUBHO OIIEHUBATh MH(OPMAIIMIO O BEIECTBAX U XUMHUYECKUX MpoIieccax,
KPUTHUYECKH OTHOCUTBHCSA K IICEBJIOHAYYHON HH(OpMALINH .

KOMMVHuKamu6Hbl€

Obyuarowuiicss NOIYYUM B03MONCHOCHb Ol (HOPMUPOBAHUSA CNEOYVIOUUX KOMMYHUKAMUBHBIX

VVIT:

IIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBHU C 3a/1a4aMH U YCIOBUSAMHU
KOMMYHUKAIINH;

aJICKBATHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB [UI1 ydacTUs B JUCKYCCHH H
apryMeHTald CBOEH MO3MLUHM, YMEHHE NPEICTABIATh KOHKPETHOE COJEpKAHUE C
COOOIIEHHEM €ro B TMHCbMEHHOM U yCTHOM (opme, ompeeneHne CcrnocoOoB
B3aUMOJIEHCTBYSA, COTPYJHUYECTBO B IOMCKE U cOOpe nH(popManuu;

OIpe/eTeHUEe CIOCOO0B B3aUMOACUCTBUSA, COTPYAHMUYECTBO B MOHMCKE M cOope
nH(OpMaIUK, y4acTHe B JUANOre, TAHUPOBAHUE OOIIUX CTIOCOOOB PabOThI, MPOSBICHUE
YBOKUTEJIBHOTO OTHOLIECHHUS K APYTUM yYaIUMCS;

OINHUCAaHUE COJCPXKAHMS BBINOIHAEMBIX ICHCTBUH C LEIBI0 OPUEHTUPOBKU B IPEIMETHO-
MPaKTUYECKOM IEATETbHOCTH;

YMEHHUS YUUTHIBATh Pa3Hble MHEHUS M CTPEMUTHCA K KOOPIMHALMI PA3IUYHBIX MO3UIUH B
COTPYIHUYECTBE;

GopmynupoBaTb COOCTBEHHOE MHEHHE M  TIO3MLHUIO, ApPryMEHTHPOBAaTh U
KOOPAMHUPOBATH €€ C MO3ULUAMHU TAPTHEPOB B COTPYIHUUECTBE MPU BHIPAOOTKE OOIIETO
peLIeHNs] B COBMECTHOM JI€SITEIbHOCTH;

OCYIIECTBIATh B3aUMHBIA KOHTPOJb M OKa3blBaTh B COTPYAHMYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIb;

IJTAHUPOBATh O0IIKE CIIOCOOBI PAOOTHI; OCYIIECTBIASATh KOHTPOJIb, KOPPEKIHIO, OLEHKY
JeicTBUM napTHEPA, YMETh YOCK1aTh;

MCIIONB30BaTh AaJICKBAaTHBIC S3BIKOBBIE CPEACTBA Ul OTOOPaKEHUs] CBOMX YYBCTB,
MBICTICH, MOTHBOB W MOTpeOHOCTEH; oTOoOpaxarh B peud (omucaHue, OOBICHEHUE)
CoJepKaHNE COBEPIIAEMBIX JIEUCTBUIL, KaK B (opMe TPOMKOM CONMATU3UPOBAHHON pEyH,
TaK U B GOpMe BHYTpPEHHEN peuu;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIMIO, MCHOJNb3Yys CpEICTBA YCTHOM U
MUCbMEHHOW KOMMYHHMKAlMM HOpU paboTe ¢ TeKCTaMu Y4eOHMKA U JOMOJHUTENbHOM



JIUTEPATYpOid, CIIPAaBOYHBIMU TAOIUIIAMH, MPOSBIATH FOTOBHOCTh K YBAKEHHUIO HMHOU
TOYKH 3pEHHS TPUOOCYKICHUH PE3YJIbTATOB BRIMOJTHEHHOUN PabOTHI .

IIpeomemmnule pezynromamol

Obyuarowuticss Hayuumcs:

MPUMEHSTh OCHOBHBIE METOJIbI MO3HAHUS: HAOIOJICHHUE, U3MEPEHUE, IKCIIEPUMEHT;
OIMCHIBATh CBOWCTBA TBEPIBIX, XHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAA HX
CYLIECTBEHHBIC MTPU3HAKHY;

pPacKpbIBaTh CMBICT 3aKOHA COXPAHEHHUS MAaCChl BEIECTB, ATOMHO-MOJEKYJISPHOU
TEOpUH;

pa3nuyuaTh XUMUYECKHE U (U3MYECKUE SIBJICHHS, Ha3blBaTh MPU3HAKK U YCIOBUS
NPOTEKAHUS XUMHYECKUX PEAKIIHIM;

coOnmoaaTh mpaBuia 0€30MacHoi paboThl MPH MPOBEIEHUH OIBITOB;

TOJIb30BAThCS Ta00OPATOPHBIM 00OPYI0BAHUEM U MOCY/ION;

MoJTy4aTh, COOMpATh ra3000pa3Hble BEIIECTBA M PACTIO3HABATH HX;

XapakTepu3oBaTh  (DU3MYECKHE M  XUMUYECKME  CBOIMCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHWYECKUX COCJAMHEHHUH, MPOBOAUTH OMbBITHL, TOATBEPKAAONIME XUMUYECKHE
CBOICTBA M3YUYEHHBIX KJIACCOB HEOPIaHUUYECKUX BEIIECTB;

PacKpbIBaTh CMBICII TIOHATHUSL «PACTBOPY», BBIYUCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOIO
BEIIECTBA B PACTBOPE, TOTOBUTH pPACTBOPBI C OIPEACIEHHOM MacCOBOM JOJIEH
pPaCTBOPEHHOTO BEIIECTBA;

XapaKTepu30BaTh  3aBUCUMOCTh  (PM3MUECKUX CBOMCTB  BEIIECTB OT  THMA
KPUCTAJUIMYECKOW PEIIETKHU, OMPEACNATh BUJl XUMUUYECKOW CBSA3M B HEOPraHUYECKHUX
COCIMHCHHUSX;

pPAacKpbIBaTh OCHOBHBIC IMOJIOKEHUS TEOPHH AJIEKTPOJUTUYECKOM AMCCOIUALINH,
COCTaBJIAITh YPAaBHEHUS 3JICKTPOJIMTHYCCKOW JUCCOLUMALUKM KHUCIIOT, IIENOYEH, COJECH |
peakuuii HFOHHOTO OOMEHa;

PacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUUH, ONpPEAENATh
OKUCIUTENb W BOCCTAHOBUTEIb,  COCTaBISATh  YPABHEHHA  OKUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIXPEAKIINI;

Ha3bIBaTh (DAKTOPBI, BIMSAIONIME HA CKOPOCTh XUMUUECKOU PEaKIUHM;

XapaKTEepHU30BaTh B3aMMOCBSA3b MEXKAY COCTABOM, CTPOCHHMEM M CBOWMCTBAMHU
HEMETAJJIOB U METAJLJIOB;

IPOBOJUTH OIBITHl MO MOJYYEHUID M HM3YYEHUI0 XUMUYECKUX CBOMCTB Ppa3iIUYHBIX
BEIIECTB;

TPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B MOBCEAHEBHOM JKU3HH.

Obyuarowuticss nOIy4Um 603MONCHOCHb HAYYUMbCA.!

BBIJJBUTATh W MPOBEPATH SKCIEPUMEHTAJIbHO THIIOTE3bl O XMMHUYECKHX CBOWCTBAaX
BEILIECTB HA OCHOBE WX COCTaBa M CTPOEHHUS, UX CIOCOOHOCTH BCTYMAaTh B XMMUUECKUE
peaknuu, 0 XapakTepe U NPOIYKTAX Pa3INYHbIX XUMUYECKUX PEAKLINN;

XapaKTEepU30BaTh BELIECTBA II0 COCTaBYy, CTPOCHHIO M CBOMCTBaM, YCTAaHABJIHMBATh



IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXY JAHHBIMH XapaKTEpPUCTUKAMU BELIECTBA,

® COCTaBJISTh MOJICKYJISIPHBIC U TOJHbIE MIOHHBIE YPABHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

® [IPOTHO3MPOBATH  CIOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKHUCIUTENbHBIE WU
BOCCTAHOBUTENbHBIE CBOMCTBA C YUETOM CTENCHEW OKHCIEHHUS HJIEMEHTOB, BXOIANIMX B
€ro COCTaB;

® BLIIBUTATh M TPOBEPATh AKCIEPHUMEHTAILHO THUIOTE3bl O pe3yJbTaTaXx BO3JEHCTBUS
pa3nuuHbIX (JAaKTOPOB HA UBMEHEHHE CKOPOCTH XUMUYECKOW peaKIuu;

® HCIOJb30BATh MPUOOPETEHHBIE 3HAHUS ISl HKOJOTMYECKU TPAMOTHOTO MOBEJCHUS B
OKpYXKaroUIIEn Cpee;

® UCHOJb30BaTh MPUOOPETEHHBIE KIIIOUYEBBIE KOMIIETCHIIUU TPU BBIMOJHEHUU TPOCKTOB
U pelIeHuH Y4eOHO-MCCIEA0BATENLCKUX 3aJady IO HM3YYEHUIO CBOMCTB, CIOCOOOB
NOJIY4YEHHS U PACIIO3HABAHUS BEIIECTB;

® 00BEKTUBHO OIECHUBATh MH(OPMAIUIO O BEIIECTBAX U XUMUUYECKHX MPOLECCax;

® (0CO3HABATh 3HAYECHUE TEOPETUUECKNX 3HAHUI M0 XUMHUH JJISl IPAKTUYECKOM JIEATETbHOCTH
YEJI0BEKa;

® C03/1aBaTh MOJICM M CXEMBI JUISl pelIeHUs] yIeOHBIX U TI03HABATEIbHBIX 33/1a4; MOHUMATh
HEOOXOMUMOCTh COOJIIOAICHUS TPENNUCAHUN, TpeliaraéMblX B HHCTPYKIHUSAX IO
MCTIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP .

CucreMa OlleHKH JOCTHKEHHUS IJIAHUPYEMBbIX Pe3yJibTATOB OCBOCHUS

NPOrpaMMbl BHEYPOYHOH AEATEJIbHOCTH «IKCIEPUMEHTAJIbHAS XUMHUD

CucreMa OLEHKM BKJIIOYAET TEKYIIYKD  OLEHKY, MNPOMEXYTOYHYIO H
WTOTOBYIO aTTECTAIIUIO OOYYAIOIITUXCS.

®opMBbI KOHTPOJIA

Kontposab pe3ynbTaTtoB o0ydeHust B cooTBeTcTBUU ¢ AaHHOM PII mpoBomutcs B dopme
MUCbMEHHBIX U IKCTIEPUMEHTALHBIX pa00T, MpeAnoaaraeTcs NpoBeICHUE MPOMEKYTOUHON U
UTOTOBOM aTTECTAIIUH .

Ilpomesxcymounas ammecmauus

JUId  OCYIIECTBJICHUS MPOMEKYTOUHOM aTTECTALIMM HCIIOIB3YIOTCS KOHTPOJIBHO-
OIIEHOYHBIE MaTepHalbl, 0TOOP COAEPKaHUS KOTOPHIX OPUEHTUPOBAH HA MPOBEPKY YPOBHS
YCBOCHUSI CUCTEMBI 3HAHWW U YMEHHWA — WHBAPUAHTHOTO SApPA COJNEPIKAHUS ACHCTBYIOLIMX
00pa3oBaTeIbHOM MPOrpaMMbl MO0 XMMHHU IS 00IIe00pa3oBaTeIbHBIX OpraHW3aIui. 3aaaHus
IIPOMEKYTOYHOM aTTECTALUK BKIIFOUAKOT MAaTEPHUA OCHOBHBIX PA3JENIOB Kypca XUMHH.

[IpomexxyTouHass arrectanusi TPEACTaBIsgeT CcoOOW MpoUeaypy AarTecTaluu
00yJarommxcsi, KOTopasi MPOBOJAUTCS B KOHIIE Ka)IOW YETBEPTH IO CHUCTEME «3ayeT-
HE3a4eT» HA OCHOBE PE3YJbTAaTOB IMPOBEICHHBIX NMUCbMEHHBIX U JKCIIEPUMEHTAIBHBIX
pabor.

Nrtorosas (romoBasi) MpoOMEXKyTOYHasi aTTECTAlMs MPOBOJUTCS Ha TMOCJIECIHEM
3aHsATUM (akyabTatuBa. (OCHOBHOM MPOLIETYPON HUTOTOBOM OLICHKH JOCTHXKCHUS
IPEAMETHBIX U METANPEAMETHBIX PE3YIBTATOB SIBIIIETCS 3a1UTa IPOEKTA.



TemaTuueckoe IJIAHUPOBaAHUEC

8 KkJ1acce
Ne Tema CopepiKaHue LleneBan yctaHOBKa ypoKa Kon-eo MnaHupyembie pesynbratbl Wcnonbsosahue
n/n Aep y yp yacos Py pesy o6opyaoBaHusa

1 MeToabl MO3HaHMS MNpaktnyeckas pabora Ne 1 3HaKOMCTBO C OCHOBHbIMM 2 YMeHune nonb3oBathbCs Jatumk TemnepaTypsbl
XUMUK. «M3y4yeHune cTpoeHus MeTOLaMUN HayKK HarpesaTenbHbIMU Npnéopamm (TepmonapHbIi),
JKCnepuMeHTanbHble nnameHm» CNMpTOBKA
OCHOBbI XUMWUW

2 MeTogbl MO3HaHWS JTabopaTopHsbii onbIT Ne 1 3HaKoMCTBO C OCHOBHbIMMU 1 Onpegenste BO3MOXHOCTb Hatunk TemnepaTtypbl
XUMUK «[lo kakon TemnepaTtypbl MeTogaMU HayKu npoBeAeHNs peakumin n NpoLeccoB, | (TepMonapHbIi),
OKCnepuMeHTanbHble MOXXHO HarpeTb TpeObyoLmx HarpeBaHus CNMPTOBKA
OCHOBbI XMMUM BELLECTBO?»

3 MeTogbl MO3HaHMS NabGopatopHbIn onbIT Ne 2 [atb npeacrasneHune o 2 YMeHue BbibupaTtb npubopbl Ans Jartuuk TemnepaTypbl
XUMUK. «M3mepeHne TemnepaTypbl | TOYHOCTU U3MEPEHUI MPOBEAEHNS N3MEPEHMIA, TPEDOYIOWMX | NAIATUHOBbLIN, TEPMOMETP,
3KcnepuMeHTanbHble KnneHus Bodbl C MOMOLBI | LMGPOBLIX 4ATYMKOB U TOYHOCTU MOKa3aHUi . aneKkTpuyeckas
OCHOBbI XMUK AaTtyuka Temnepartypbl 1 aHanoroBbIX NpMOopoB nnuMTKa

TEpMOMETpa»

4 MeTogbl MoO3HaHUA JTabopatopHebli onbIT Ne 3 CdopmmupoeaTtb 2 3HaTb npouecchl, npoTekarwue npy | datumk TemnepaTypsbl
XUMUK. «Onpegenexne TemnepaTypbl | NpeacTaBfieHNE O nnaeneHun BELLECTB 7 ux | (TepmonapHbIn)
JKCnepuMeHTanbHble MNaBneHns U KpucTanamsauum | TemnepaType nnaeneHus, KpucTannmsaumm
OCHOBbI X MUK mMeTanna» 0b6paTUMOCTV MNaBneHNst u

KpucTannmsaymm

5 lNepBoHa4anbHbIE JTabopatopHeli onbIT Ne 4 OKcnepuMeHTanbHoe 2 YMeTb oTnnyath BOAONPOBOAHYIO Boay| daTumk
Xumuyeckue noHatns . | «Onpegenexne onpegeneHue OT OAWUCTUINMPOBAHHOW, 3HaTb, 3NEeKTPONPOBOAHOCTH,
YucTble BelwecTBa u BOAONPOBOAHOM W | AUCTUNIMPOBAHHON U noyemy Ans nposeaeHus LUMdPOBON MUKPOCKON
cmecu AUCTUNNUPOBAHHOM BOAObI» BOOOMPOBOAHOM BOAbI 3KCNEPUMEHTOB UCMOMb3YHOT

AMCTUNNTMPOBAHHYIO BOAY
6 lNepBoOHa4YanbHbIE [eMOHCTpPaLNOHHbIN MN3yyeHne xumuyeckux 1 YmeTb oTnmn4aTb usnyeckne | Jatymk Temnepatypbl

XUMUYECKUE NOHATUA .

dunanyeckue u
XUMUYECKne aBneHust

akcnepumeHT Ne 1
«Bblgenexune n nornoweHne
Tenna — npuaHak
XUMUYECKON peakumm»

ABNEeHUN

NPOLECChI OT XMMUYECKUX peaKLni

NNaTUHOBBLIN




Ne Tema CopepxaHue LleneBan ycraHOBKa ypoKa Kon- MnaHupyembie pesynbratbl Wcnonbsosanue
n/n Aep y yp BO Py pesy o6opyaoBaHusa
yacos
7 MNepBoHavanbHble [emMoHCcTpaLMOHHbIN N3yveHne aBneHunii npu 1 3HaTb, YTO Npu NpoTekaHun peakuuii | Mprubop AN onbIToB €
XUMUYECKMNE MOHATUS . | aKcnepumeHT Ne 2 . PasnoXeHUN CIOXHbIX MOSEKyNbl BELLECTBPA3pyLLAOTC, @ | SNEKTPUYECKUM TOKOM
lpocTble 1 CNOXHbIE «PasnoxeHune Boabl BellecTB aTOMbl COXPaHATCA (4N BELLECTB C
BellecTBa 3MNEeKTPUYECKUM TOKOM» MOMNEKYNAPHbLIM CTPOEHWEM)
8 MNMepBoHavanbHble JleMoHCTpaLMOHHbIN OKCnepuMeHTanbHoe 1 3HaTb hOPMYNUPOBKY 3aKkoHau yMeTb | Becbl anekTpoHHbIe
XUMUYECKME NMOHATUSA . | akcnepumeHT Ne 3. «3akoH [0Ka3aTenbCTBO  [OencTBns MPUMEHSTL Ero Ha NpakTuke, Npu
3akoH coxpaHeHus COXpaHeHNst Macchbl BELEeCTB» | 3akoHa peLleHnn pacyY€THbIX 3aaau
Macchl BelLecTs

9 CoctaB Bo3gyxa [ eMOHCTPaLUNOHHBIN OKCNepUMEHTaNbLHO 2 3HaTb 0OBLEMHYIO JOMK COCTABHbIX MpunbGop ans
akcnepumeHnt  Ne 4 onpegenuTb  CoaepxaHune yacTten Bosgyxa onpefeneHna cocraea
«Onpegenexune cocTaBa | kucrnopoga B Bo3gyxe BO3AyXa
BO3ayXxa»

10 | PactBopbl JTabopatopHeii onbIT Ne 5 WccnepoBaTb 3aBUCUMOCTb 1 MwmeTb npeacTasneHne o pasHou Jaruuk Temnepartypel
«M3yyeHune 3aBncumoctu pacTBOPUMOCTH oT 3aBMCMMOCTM PaCTBOPMMOCTM BELLECTB | NIATUHOBBIN
pacTBOPUMOCTM BeELLECTBAOT Temnepatypbl OT Temnepa Typbl
Temneparypbi»

11 | PacTteopsbl JTabopaTopHebiv onbIT Ne 6 NokasaTb 3aBMCMMOCTb 3 YMeTb ucnonb3oeath LudpoBoK Uudposoit mukpockon
«HabntogeHne 3a poctom pacTBOPUMOCTM OT MWUKPOCKOM NS n3yyeHus oopMbl
KpucTanmnoB» Temnepatypbl Kpuctannos

12 PacTBopbI . JTabopatopHebiv onbIT Ne 7 CdbopmmpoBaTb NOHATUSA 1 MmeTb npeacTaBneHne o pas nnyHon | Jatyuk TemnepaTtypel

«lepechblILeHHbIA pacTBOP»

«pa3baBneHHbIN pacTBopY,
«HaCbILLEHHBIN PacTBOPY,
«MEPECBILLEHHBIA PacTBOP»

HaCbILLEHHOCTH
pacTBOPSIEMbIM BELLECTBOM

pacTBopa

NNaTUHOBBIN




Ne Tema CopeprKaHue LleneBana yctaHOBKA ypoOKa Kon-so MnaaHupyemble pesynbrartbl Wcnonbsosanue
n/n yacos o6bopyaoBaHusa
13 | PacTBopsbl MpakTnuyeckas pabota Ne 3 CdopmmuposaTtb 2 YMeTb onpeaensTb KOHUEHTpaLumio Jarumk ontuyeckom
«Onpegenexune npeacTaBneHne 0 pacTBopa, UCMOMb3YSMHCTPYKLNIO NMOTHOCTH
KOHL|eHTpaL1n BeLLECTB KOHLIEHTpaLMn BellecTBa M
KONOPUMETPUYECKNM MO KONMMYeCcTBEHHOM aHanun3e
KanmbpoBOYHOMY rpadonKy»
14 | Kpucrannoruapatbi Na6opaTopHebii onbiT Ne 8 CdhopmunpoBaTb NoHATHE 1 3HaTb crnocobHOCTb [atumk Temnepatypbl
«Onpepgenexue Temnepatypbl | «Kpuctannoruapar» KpucTannornapaToB paspyLuaTbes NNaTUHOBBIIA
pasnoxeHus npwu HarpeBaHuu
Kpuctannormapara»
15 | Knacchl MpakTnyeckas pabota Ne 2 CuHTE3 conu 13 KUCNOTbI 1 2 YMeTb NpoBOAMTL NpoCTeMLLNe Lindposoin mukpockon
HeopraHM4ecKkmx «[ony4eHne megHoro okcuaa meTtanna CUHTE3bl HEOPraHNYEeCKMX BELLECTB C
coeavHeHwuii . CBolicTBa | Kynopoca» NCNONb30BaHNEM NHCTPYKLMMN
KMUCNOT .

16 | Knaccobl MpakTnyeckas pabota Ne 4 CdhopmmpoBatb 2 YmeTb onpepensite pH pactBopoB Oatuuk pH
HeopraHM4ecKkmx «Onpegenexne pH pacteopoB | npeacraeneHue o pH
COEVHEHUI . KUCINOT U LLeNnoYven» cpeabl Kak
OcHoBaHus XapaKTEPUCTMKM

KMCIIOTHOCTW pacTBopa

17 | Knaccbl NabopaTopHbIi onbIT Ne 9 CopmmpoBaTtb 1 MpumeHaTb ymMeHus no | daTtuuk pH
HeopraHu4eckmx «Onpegnenenve pH pasnuuHbIX | NpeacTaBneHne o Lwkane onpegenexnto pH B npakTuyeckom
COEeVUHEHNN . cpeo» pH [OeAaTenbHOCTH
OcHoBaHus

18 | Knacchl NabopatopHblit onbiT Ne 10 JKcnepuMeHTansHo 2 lMoHnmaThb CylHOCTbL Mpolecca Hatuvk pH, nosatop
HeopraHn4ecKkmnx «Peakuusa HerTpanusaummy . | gokasaTb XMMUYecKue HeWTpanu3aummn u NPUMeHsTL obbEMa XnakocTu,
COeaVHEHUN . [leMOHCTPaLMOHHbIN CBOWNCTBA npouecc HenTpanusaymm Ha GropeTka, AaTuuk
Xummnyeckme cBomcTea akcnepumeHT Ne 5 OCHOBAHWIA npakTnke TemnepaTypsl

OCHOBaHUM

«OcHoBaHus . Tennosoii
adpdpekT peakyumn rngpokeuaa
HaTpusa C YrnekucnslimM rasomy»

NNaTUHOBBIW, AaT4YMK
JaBneHnsi, MarHUTHas
MeLlanka
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CaoicTBa
HEOPraHN4YeCcKnx
COeMHEHNN

JlabopaTtopHebii onbIT Ne 11
«OnpegenexHne KNCNOTHOCTH
NoYBbI»

Mcnonb3oBatb
MOMYyYEHHbIE 3HaHMS ANs
onpeaeneHuns
KMCNOTHOCTW pacTBOPOB

YmeTb onpenenAartb KUCNOTHOCTb
no4yB

Hatunk pH




Ne Tema Copgep’KaHue LleneBana yctTaHOBKa ypoKa Kon-so MnraHnpyemble pe3ynbTaTtbl Wcnonbsosanue
n/n Aep Y yp yacos Py pesy o6bopyaoBaHusa
20 Xumunyeckast cBS3b [eMOHCTPaLMOHHbIA ONbIT MNokasaTb 3aBUCUMOCTb 1 YMeTb onpefensite Tun Jatuuk TemnepaTypbl
Ne 6 «TemnepaTypa nnasneHus | (pu3nYeckux CBOMCTB KpMCTannmMyeckux peLlétok no NnaTUHOBLIWA, AaTUYMK
BELLECTB C pasHbIMUTUMAMU BeLecTB OT Tuna TemnepaType nnaeneHus TemnepaTypsbl
KPUCTaNNMYeCKUX PeLUETOK» XUMUYECKONCBA3N TepMonapHbIv
21 NTorosoe 3aHaTME 3alluTa NpoeKkToB OueHka pesynbTaToB 2
OeATENbHOCTH
UTOro:; 34
TemaTrn4yeckoe MJIAHUPOBAHUE YU4EeOHOI0 MaTepHraJia
9 kiacce
Ne Tema CopeprKaHue LleneBana yctaHOBKa Kon- MnaHupyemsble pesynbtatbl | UcnonbsosaHue
n/n ypoOKa BO obopyaoBaHus
yacos
1 Teopus [JEeMOHCTPaLMOHHbIA ONbIT Mokasatb, 4TO 1 3HaTb, YTO pacTBOpeHue — Jartuuk Temnepatypel
SNEKTPONUTUYECKON Ne 1 «Tennosoi adekT pacTBOPEHWE BELLECTB (PU3UKO-XUMMNYECKMIANPOLLECT nnaTMHOBLIN
auccoumnayum pPacTBOPEHUS BELLECTB B MMeeT psag NPM3HaKoB
BOOE» XMMUYECKON peakLmnm
2 | Teopus lMNpakTnyeckas paborta Ne 1 BeeneHune noHATUi 2 YMeTb 9KCneprMeHTanbHo Natuuk
3MEKTPONUTUYECKON «QneKTponUThLI 1 «3NEKTPONUT» U onpeaensTb ANeKTPONUTLI 1 3NEeKTPONPOBOAHOCTH
auccoumnayum HE3NEKTPONUTbLI» KHEANEKTPONNUT» HEeaNeKTPOnuThI
3 | Teopus NabopatopHbin onbIT Ne 1 CchopmmpoBaTtb 1 3HaTb, Kakoe BNUSIHWE Jatumk
SMEKTPONUTNYECKON «BnusHue pacteoputensHa npeacTaBneHne O BIMSHUN OKa3blBaeT BOAa Ha 3NeKTPONpPOBOLAHOCTHU
auccoumnayum auccounagmioy pacTBoOpuTENS Ha auccouymnaumio BelecTaa

AMccoumaumio
anekTponuTa




YmeTb onpeagenAatb CUnbHbIE U

Teopus . NaGopatopHeiit onbiT Ne 2 SKC”ep”“"eHTa”b'io BBECTH cnabble 3NeKTPONNUTLI C MOMOLLbIO Rarunk
SMEKTPONUTNYECKON «CunbHble u cnabble MOHSATUE «cnabblii narunka 3NeKTPornpoBOAHOCTH
auccoumnaumm . 3NeKTPONUTbI» SNEKTPONNT» ANEKTPONPOBOAHOCTH
CunbHble n cnabble
ANEKTPONUTHI
Teopus NabopatopHbin onbIT N2 3 CcopmupoBaTtb 3HaTb 3aBUCUMOCTb Jatuuk
3NEKTPONUTNYECKON «3aBUCMMOCTb npeactaBneHue o 3NEKTPONPOBOAHOCTU PacTBOPOB | AMEKTPONPOBOAHOCTM
auccoymaymm 3reKTPONPOBOAHOCTH 3aBUCMMOCTH OT KOHLieHTpaLumn NOHOB

pacTBOPOB CUITbHbIX 3MNeKTPONpPOBOAHOCTH

3MNEeKTPONUTOB OTKOHLEHTPaLUW| pacTBOPOB OT KOHLEHTpaLuUK

MOHOB» NOHOB
Teopus MpakTnyeckas pabota Ne 2 3akpenuTb NpeacTaBneHneo YMeTb 3KCnepuMeHTanbHo Aatumk
3NEKTPONUTNYECKON «Onpegenexve KOHUEHTpauun | 3aBMCUMOCTM onpeaenstb KOHUEHTpaLM Conu | 3NeKTponpoOBOAHOCTU
auccoumnayum CONW MO 3MNEKTPONPOBOAHOCTY | SNEKTPONPOBOAHOCTH B pacTBOpe C NOMOLLblogaTumka

pacTeopa» pacTBOpOB OT 3MNeKTPONpPOBOAHOCTM

KOHLEHTpaLmMn MOHOB

Teopus NabopatopHbin onbIT Ne 4 WccnepoeaTb  0COGEHHOCTM [puMeHATb 3HaHUSA O peakuum Jaruuk
3NEeKTPONUTUYECKON «B3anmogeiicteue NpoTEKaHNS peakuuu HeWTpanuaaumu B MHBIX 3NEeKTPONPOBOAHOCTH,
auccoumaumm . rmgpokcuga G6apusi ¢ CepHoW | HelTpanuaauum yCnoBusiX posatop obbvéma

Peakuum noHHoro
obmeHa

KMCNOTOM»

XugkocTn, BropeTka

Teopus
SNEKTPONUTUYECKON
auccoymaymm

Na6opaTopHsii onbiT Ne 5
«Ob6pasoBaHue conen
aMMOHUSA»

OKCnepuMeHTansLHO NokasaTtb
obpa3oBaHne NOHOBMPU
peakuum ammmaka ¢
Kncnotamm

3HaTb, 4TO BCE pacTteBopuMbi€ B
BoAe CoJin ABnAKTCA CUNbHbIMU
ANeKTponnTamm

HdaTunk
3NEeKTPONPOBOAHOCTH

Xumunyeckne peakum .

OxkuecnuTenbHo-
BOCTaHOBUTENbHbIE
peakuumn (OBP)

Na6opaTopHeiii onbiT Ne 6
«M3yyeHune peakumu
B3auMmogencTsus  cynbdura
HaTpUsi C NepPoKCUAOM BOZO-
poga»

/3y4eHne okucnmTenbHo-
BOCCTAHOBUTENbHBIX
NpOLECCOB, NPOTEKaLLMX C
BblAeNIEHNEM 3HEPrUM

WwmeTb npegctaBneHue o
TennoBoM adpexte
OKWUCIUTENbHO-
BOCCTaHOBUTESbHbLIX peaKLuin

Jartuunk Temnepatypel
NNaTUHOBbLIN




Ne Tema CopepikaHue LleneBan ycraHOBKa ypoKa Kon-so MnaHupyemsblie pesynbTaTbl Ucnonb3osaHue
n/n yacos o6opyaoBaHuA
10 | Xvmunyeckue peakuymu . Na6opaTopHeii onbiT Ne 7 JokasaTb, 4TO B npouecce 1 WmeTb npeacTasneHuns o pas- HaTumk pH
OBP «WN3meHeHmne pH B xoae npotekaHus OBP BO3MOXHO NMWUYHBIX NPOAYKTAx
OKNUCMUTESbHO- obpasoBaHue KUCnoTbl Unn OKUCMUTESIbHO-
BOCCTaHOBUTESIbHbIX Lenouu BOCCTAHOBUTESbHbIX peakuui
peakunii»
11 | Xumunueckme peakuuu. JNabopaTtopHbin onbIT Ne 8 KonnuyectBeHHO 2 3HaTb, 4TO MeTannbl ABnstOTCA | [aTymk HanpshkeHUs
OBP «CpaBHuTENbHAS oxapaktepu3osaTb BOCCTAHOBUTENSIMWU  C  pa3HOiA
XapakTepucTuka BOCCTaHOBUTENbHYIO BOCCTaHOBUTENbHOM
BOCCTaHOBUTENbHOM CNOCOBHOCTbL MeTannos CNOCOBHOCTLIO
CNOCOBHOCTW MeTannoB»
12 | Xumnyeckme peakuyum [emMoHCTpaunoHHble  onbiTbl | M3yunTb 3aBUCKMOCTb 2 3HaTb 3aBMCMMOCTbL CKOPOCTU Mpwnbop ansa
CkopocTb  xummuyeckoit | No 2 «/3yyeHne BnMSIHUS | CKOPOCTY peakuum oT peakuun OT pasfnyHbIX PaKTOPOB —| UNMCTpaLum
peakuuu pa3nuyHbiX  (DaKTOPOB  Ha | pa3nuyHbIX hakTopoB Temneparypbl, KOHLEHTpaLum 3aBWCMMOCTW CKOPOCTY
CKOPOCTb peakuumn» pearnpyowmx BeLlecTs, XMMWUYECKON peakuum ot
kaTanusaTtopa, NpPUMpPOoAbl BELLECTB, | YCNOBUIA
nnowagmn ConpMKOCHOBEHMNS
BELLEeCTB
13 | Hemetannsl . [anoreHsb [ eMOHCTpaLUmOHHbIA OnbIT OKCNepUMEHTanbHOE 1 3HaTb buamyeckne n xummyeckne | Annapar ans
Ne 3 «M3yyeHne pusmyecknx n| nsyvyeHne U3NYecknx wu CBOMCTBA ranoreHos . nposedeHus
XUMNYECKNX CBOMCTB XI0pay | XMMUYECKUX CBOWCTB Xnopa YMeTb 3anuceiBaTb ypaBHEHNSA XMMUYECKUX NPOLLECCOB
peakuui ranoreHos ¢ Mmetannamu, | (AMNXP)
HeMeTannamu, ux pasnuyHyo
OKUCMUTENbHYIO0 CMNOCOBHOCTb
14 | FanoreH.l MpakTuyeckas pabota Ne 3 Onpegenutb  cogepxaHue 2 YMeTb NpUMEHATb JaTuuk xnopua-noHos
«Onpegenexne cogepxaHns X0pUA-NOHOB B MOHOCENEKTUBHbIE AATYMKM

XJI0PUI-NOHOB B MUTLEBOW
BOAE»

ncenegyemMbixX pacTtBopax




Ne Tema Copep:KaHue LleneBana yctaHOBKa ypoOKa Kon-Bo MnaHupyemsble pesynbraTbl Ucnonb3oBaHue
n/n yacos o6opyaoBaHusa
15 | Ceposopopog, [eMOHCTPaUNOHHbIA OMbIT: N3yunTb nabopatopHble 1 3HaTb nabopatopHble cnocobbl Annapart ans
cynbuabl «lMonyyeHne cepoBogopoda 1 | cnocobbl Nony4eHus nony4yeHns cepoBOaopoaa, ero NPOBEAEHUSA XUMNYECKNX
N3yyYeHne ero CBOMCTBY . CepoBOaopPoAa, ero dmsmyeckme n xmmmyeckme peakuumn (AMXP), npubop
JTabopaTopHebliA onbIT: CBOWCTBA MCBOWCTBA CBOWCTBA . YMETb NPOBOANTb ONns Nony4vyeHns rasos
«CwuHTes cepoBogopoaa . cynbuaos Ka4yeCTBEHHbIE peakuum Ha unu annapat Kunna
KauecTBeHHble peakumn Ha cepoBoaopoa 1 conu
CepoBOAOPOA 1 CyNnbdrabI» CepoBOAOPOAHON KACNOTHI,
COCTaBNATb COOTBETCTBYHOLME
YPaBHEHUSI XMMUYECKUX peaKLnin
16 | Hemetannbl . Okcugbl [leMOHCTPALMOHHBIA ONbIT M3yuutb cBONCTBA 1 3HaTb m3nyeckme n xumudeckne | Annapat ans
cepbl . CepHucras Ne 4«l13y4yeHne CBOMCTB CEPHUCTOrO rasa CBOWCTBA CEPHMCTOrO rasa . YMeTb | NpoBeAeHUs
Kucnota CEPHUCTOrOo rasa u 3anncbiBaTb YPaBHEHNS peakumMin | XMMUYECKUX peaKLmii
CEPHUCTOM KUCMNOTbI» rasa c BO4OW, CO LWenovyamm (AMXP)
17 Hemetannbl . AMMmuak JNabopaTopHsbii onbIT Ne 9 OKCNEepPUMEHTANbHO [0Ka3aTh 1 3HaTb, YTO pacTBOp amMuakas Hatumk
«OCHOBHble CBOWCTBA NPUHAANEXHOCTb pacTBopa BOAE — cnabblli ANeKTPOo- NnT . 3MNeKTPONpOBOAHOCTHU
aMmmMmakay aMMmuaka kK cnabbim YMmeTb onpeaensitb 370 CBOWCTBO C
anekTponutTam MOMOLLbI JaTymMKa
3MEKTPONPOBOAHOCTH
18 | Okcug asota (IV) [eMOHCTPaUNOHHbIE OMNbITbI: MN3y4ynTb NPOMbILLIIEHHbIE 1 1 3HaTb NPOMbILUSIEHHbIE U TepmMope3ncTopHbIii

«MonyyeHune okcupa asoTa
(IV) n nsyyexue ero
cBolcTBy»; «OKMcneHue ok
cupa asorta (ll) go okeuga
asora (IV)»; «Bsaumogericteme
okcuaa asota (IV) ¢ Bogowi 1
KMCNOPOAOM, Nony4vyeHne
a30THOM KUCNOTbI»

nabopatopHble cnocobbl
nonyyeHuns okcmaa asota (IV),
€ro CBOICTBA, NMPUMEHEHNE B
NPOU3BOACTBE A30THOW
KMCNOTbl

nabopaTopHble cnocobsl
nonyyeHuns okcmaa asota (1V),
erogmanyeckme N XuMmm4eckme
CBOWICTBA . YMeTb COCTaBNsATb
COOTBETCTBYKOLUME YPABHEHNS
XUMWUYECKUX PeaKLnii .

YMeTb 06bACHATb NPUMEHEHME
okcupa asota (IV) B
NPOW3BOACTBE a30THOW KUCMOThI

JaTyuk TemMneparypebl,
AaTtymkpH, gatyuk
SMEKTPONPOBOAHOCTH,
annapat ansa npo-
BEEHNS XUMNYECKNX
peakumn (AMNXP),
MarHuMTHas MeLlanka




n/n Tema CopepikaHue Llenesaa ycraHoBKa ypoKa | Kon-so MnaHnpyemblie pesynbratbl Ucnonb3osaHue
yacos o6opyaoBaHusa
19 | AsotHas kucnota u | lNpaktuyeckas pabota Ne 4 | QkcnepumeHTanbHo 2 YMeTb ncnonb3oBaTtb [laTumk HUTpaT-MOHOB
eé conm «OnpenenexHue HUTpaT- onpeaennTbL CoaepxaHune MOHOCENEKTUBHbIE AATYUKM ONS
NOHOB B NUTaTENbHOM HUTPaT-NOHOB B onpeaeneHns NoHoB
pacTBope» pacTBopax
20 | MuHepanbHble Na6opatopHblit onbiT Ne 10 | SkcnepumeHTansHO 1 YMeTb 3KCnepuMeHTanbHo Hatumnk
yaobpeHus «Onpegenexve aMMUadHoi | pasnnyaTb MOYEBUHY M onpeaenatb MOYEBUHY 3NEeKTPONPOBOAHOCTH
CENUTPbI N MOYEBUHBbI» MUHeparnbHble yaobpeHus
21 | MeTannsl . NabopatopHbli onbiT Ne 11 | QkcnepumeHTanbHo 2 3HaTb CBOWMCTBA COEANHEHMIA Jatuuk
Kanbuui . «B3anmogeiicteune yCTaHOBUTbL 06pa3oBaHue KanbLms 1 ero 3HayeHme B 3NEeKTPONPOBOAHOCTN,
CoeaunHeHus N3BECTKOBOW  BOAbl  C | CPEOHEN M KMCMNON Conu MPUPOAE N XXN3HMW YeNOoBEKa MarHuTHas Meluarska,
kanbuus yrnekucnsiMrasomy npunbop Ans nonyyeHuns
rasoB unu annapart
Kunna
22 MeTanni. NabopatopHblii onbIT N2 12 | WccneposaTth npouecc 1 3HaTb, YTO npouecc kopposuu | [laTuuk [OaBneHus
«OkncneHue xenesa BO 3NETPOXUMMUNYECKOM meTannos npotekaet B
Keneso BNaXHOM BO34yXe» KOppO3uK xernesa B NPUCYTCTBUM BOAbI M KUCnopoaa
BO3ayxe . 3HaTb (hakTopbl, ycKopsoLme
npouecc Kopposmu
23 | Wrorosoe 3aHaTMe | 3allyuTa NpPOEKTOB OueHka pesynbTaToB 2

0eATenbHOCTHU

UTOro:
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