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IlosicHuTeIbLHAS 3aNHCKA

PaGouyas nporpamma kypca «IIpakTrueckas XuMus» MpeaHazHaueHa JUIs YYaIiuXxcsl JMHAMHUECKUX TPYIIT eCTECTBEHHOHAayYHOTo mpoduis 8-9 kiaccos
OCHOBHOU mikoJbl. CocTaBieHa HA OCHOBE (YHIAMEHTAIBHOTO sapa coAepkaHus oOmiero oOpa3oBaHus, TpeOOBaHWI K pe3yabTaTaM OCHOBHOTO OOIMIETO
00pa3oBaHus, MPEICTaBICHHBIX B DeiepalbHOM rocyJapcTBEHHOM CTaHIapTe 00IIero 00pa3oBaHusi BTOPOTO MOKOJIeHHs U auddepeHnnanuu coaepxanus ¢
y4€TOM 00pa30BaTEIbHBIX TOTPEOHOCTEH, MHAUBUIYAIBHBIX BOBMOXKHOCTEH M CIIOCOOHOCTEN ydaluxcsl.

JlaHHBIA Kypc SBJISCTCS NPOINEACBTHYCCKAM (TPEANPOPIIBHBIM) W BBIMOJHACT 3aJaud IPAKTUKO-OPHCHTUPOBAHHON IMOMOIIM B IMPHOOPETSHUU
JUYHOCTHOTO OTBITa BHIOOpPa COOCTBEHHOTO cojaepkKaHUsi 0Opa30BaHMs, OPUEHTHUPYS Ha €CTeCTBEHHOHay4HbId Tpodmib oOydenus. Kak ormewaercs B
KOHIICTIIIMU TIIKOJIBHOTO XHMHYECKOTO 00pa3oBaHMs, “OCHOBHOW 3ajauedl MpOmNEeAeBTUYECKUX (TpearnpoduiIbHbIX) KYpPCOB SBISETCS (OpPMHUpPOBAaHUE Y
IIKOJLHUKOB MEPBOHAYAIBHOTO 1IEJIOCTHOTO MPEICTABIICHUS O MUPE Ha OCHOBE COOOIIECHHUSI UM HEKOTOPHIX XUMUUECKUX 3HAHUMN .

upokuii HabOp BO3MOMKHOCTEH, oOecrneunBaeMblX HU(pPOBOH Jadoparopueil - CpeACTBaMH HU3MEPEHHS, HE TOJBKO OOECIEeYMBAET B XOJI€
HpaKTI/I‘IeCKOfI pa6OTI)I Harji1iIHOC BBIPAXKCHHUEC IMOJYYCHHBIX PaHEC TCOPETUYCCKUX 3HaHHﬁ, HO U ACMOHCTPpHUPYET UX 3HAUYUMOCTL JIA 0651]16HH01>1 JKHU3HU.
HI/I(prBaﬂ J'Ia60paT0pI/I$I 3HAKOMUT C COBPEMCHHBIMHU MCTOAaMU HCCICAOBAHHA, YTO IO3BOJIMT y4YalllUMCS IMOHATH CMBICIT U HGO6XO)II/IMOCTI) MPAKTHYCCKUX
HCCH@HOB&HHﬁ, C KOTOPbBIMH OHH 6y,JIYT CTAJIKUBATHCS B JKU3HU. YUHTEIIO HaHHBIﬁ Ha6op MpeaoCTaBIIAACT BOSMOXHOCTD JOCTYITHO W MHTCPECHO IMPOBECTU
YpOK, OMUpPAasChb Ha COBPEMEHHBbIE TEXHOJIOTMH. HarmsgHOCTh SKCIIEPUMEHTOB, OCYIIECTBIISEMBIX C TOMOIIbIO IU(poBON jaboparopun, — e€mé OJIHO
MTOJTBEPIKICHUE U3BECTHOM (hpa3bl, UTO JIyUIlle OJUH pa3 YBUACTH (a emé Jydiie — monpoooBaTh), YeM CTO pa3 yCIbIIIATh.

OcHogHas yenvb npocpammvl: CO3JAAHHUE YCIOBUN Ui peald3alliM 33Jayd NpeanpoduiabHONW MOATOTOBKHU, OPUEHTAMM M OLEHKH BO3MOXHOCTHU
MPOJIOJKEHHSI 00pa30BaHUs B €CTECTBEHHOHAYYHOM HAIIPaBJICHUH, Pa3BUTHE Y IIKOJIBHUKOB HABBIKOB AKCIIEPUMEHTAIbHON AESITETbHOCTH.

3aoauu npoepammuol:

-CO3IaTh YCJIOBUS JUTSI TOBBIIICHUS TEOPETHUECKUX 3HAHUN TI0 XUMHH;

-COBEPIICHCTBOBATh TEXHUKY XUMHUECKOTO IKCIICPHUMEHTA;

-IIPUMEHSITh TIOJTyYeHHbIE 3HAHUS JIUTsl U3Y4eHHsI 00BEKTOB TIOBCEIHEBHO )KU3HHU;

-OopMHPOBATH OCO3HAHHYIO MOTHBAIIMIO HA BEIOOP €CTECTBEHHOHAYYHOU IPO(ECCHH;

-popMHPOBATH KOMMYHUKATHBHBIC HABBIKU, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO YMEHUN pa0bOTaTh B IPYIIE, BECTU JAUCKYCCHIO, OTCTAMBATH TOYKY 3PCHUS;
-CO31IaTh YCIIOBUS JUTsl Pa3BUTHS TIO3HABATEIILHOW AKTUBHOCTH, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH.



O0mas xapakTepucTHKa Kypca

OcBoeHune nMpuEMOB TEXHUKH JIAOOPATOPHOU PabOThI, HABBIKOB MCIIOJIb30BAHMS XMMHUYECKOW MOCYIbI U 000pYJOBaHMUsI, HATPEBATEIBHBIX MPUOOPOB B
COYETaHUHU C coONroeHNEeM TPeOOBaHUI TEXHHMKH Oe30macHOCTH TpeOyeT ocobeHHO MHOro BpemeHH. [Iporpamma Kypca MOCTpO€Ha TakUM OOpa3oM, 4YTO
MIPAKTUYECKU Ka)KJI0€ 3aHSATHE BKJIIOYAET B ceOs JEMOHCTPAIIMOHHBIM SKCIIEPUMEHT WJIM MPAKTUKyM. B paMkax mpeiokeHHOro Kypca MO>KHO OCYILECTBUTH
BBITIOJTHEHHE TEX OMNBITOB, KOTOPHIC HA YPOKE IO TEM WJIM MHBIM MPUYMHAM HE OBUTH MOCTABJICHBI, OCYIIECTBICHNUE TOTIOJIHUTEIBHBIX C LEIbI0 IOBTOPEHHS U
yrIyONeHHsT 3HAHHH, TOCTAHOBKA HOBBIX OIBITOB, HIUTFOCTPUPYIOMIMX XUMUYECKUHN MpoIecc, MPUMEHEHNE XUMHUH B )KU3HHU. Takas pabota B OoJbIIei CTEIIEHH
YIOBJIETBOPSAET MHTEPEC YyYalllUXCsl, MOCKOJbKY OHAa OMMPAETCs HA 3HAHMs, IOJy4daeMble B KJacce, U OTBEYAaeT Ha 3alpocChl, BOZHHMKAIOIIHME B Ipoliecce
U3Y4EHHUs XUMUU. Bce TeMbl TOTONHSIOT, pacIIMPSIOT 3HAHUS YUALIUXCSl; PEATU3YIOT BO3MOKHOCTh MEKITPEIMETHBIX CBA3EH; MOTYyYE€HHbIE 3HAHUS [TO3BOJISIIOT
ydaliuMmcsl BUJETh pOJIb XMMHUYECKUX 3HaHWM B Pa3BUTUU MaTepUAIbHOM KyJIbTyphl uenoBedecTBa. [[Isl HEKOTOPBIX OMBITOB OTOOpaHbl 3HAKOMBIE IS
IIKOJIbHUKOB BEIIECTBA, IPUMEHSIEMbIE B OBITY, UTO MO3BOJISIET BBIABIATH U Pa3BUBATh CIIOCOOHOCTH yHaIIUXCS K AKCIEPUMEHTHPOBAHUIO C BEIE CTBAMH.

[Iporpamma Kypca mocTtpoeHa Ha marepuane 0a30BOro Kypca HeopraHudeckod xumuu 8-9 kinacca. Kypc momoraer y4eHMKY COpPHEHTHPOBATHCS B
€CTECTBEHHOHAyYHOM IMpoduie oOydyeHus], MoKa3aTh TUIUYHBIE JUISl TAHHOTO MPOQUIIS BUIbI AESTEIbHOCTH, AA€T BO3MOXKHOCTh YUYEHUKY MPOSBUTH ceOs,
SIBJIIETCS TOMOIITHUKOM JUIsI IOATOTOBKH MPAKTUYECKON YacTH SK3aMeHa M0 XMMUH 3a Kypc 9 kiacca.

OCHOBHBIMHU BUJIAMU JICITEILHOCTH SIBIIICTCS MTPAKTUYECKAs M dKCIIEPUMEHTaIbHAs padoTa yJamuxcs: HaOMoAeHNE, aHalln3, CUHTE3, KAaUeCTBEHHOE U
KOJIMYECTBEHHOE OIHCAHNE OOBEKTa W €ro KOMIIOHEHTOB, BBISBICHHUE NPUUYMHHO-CIEACTBEHHBIX CBS3€H, CYIIECTBEHHBIX MPU3HAKOB, 0000IICHHE U
KJIacCU(pUKaus, COTPYJHUYECTBO, MPE3CHTALUsl PE3Yy/IbTaTOB. DKCIIEpUMEHTabHAs padoTa MOMOraeT yriyOuTh 3HAaHUS MO XUMHM, HAYyYUTh YyYalluxcs
HaAOJIOICHUI0 MHOTOOOPA3HBIX XUMUYECKUX SIBJICHUH, MPUYUUTh K CAMOCTOSITENIbHOM paboTe B 1abopaTOpuu M MPaBUIHLHOMY BBITIOJIHEHHUIO MHOT0OOpa3HbIX
naboparopHbix omnepanuil. [lpu nmpoBeneHun ITaHHOTO Kypca BO3MOXKHBI pa3HOOOpa3HbIE BHUbI ACITEILHOCTH YYalIUXCSA: YCTHBIE COOOILEHUS, COCTaBIECHUE
CXeM-TalbJuI[ MO Y3JIOBBIM TEOPETUYECKUM BOINPOCAM, BBHIMOJIHEHHE MPAKTHUYECKUX padOT € AJIEMEHTaMH MCCIEI0BaHUS, BBIOJHEHUE JIEMOHCTPAIMOHHBIX
OTIBITOB, a TAKKE IMOJTHOIEHHBIX MPOEKTOB U UCCIIEJOBAHMIA, TPEe3eHTALNNA, BUKTOPHH, IOJ00POK 3KCIIEPUMEHTANIBHBIX 3aj1a4 U Jp.

KoHTpoJsib 32 0cBOeHHEM NPOrpaMMbl Kypca NPOXOAUT B BH/Ae TEeKyUIero KOHTPOJs (IpoBepka cHOPMHPOBAHHOCTH MPAKTUUYECKUX HABBIKOB,
BEJICHUS TeTpaaud JabopaTopHBIX paboT, Oeceapl MO M3y4aeMOMY MaTepuaay) U HTOTOBOI0 KOHTPOJs (IIpe3eHTalusl pe3yabTaTOB IMPAKTUYECKOM
NeSITENILHOCTH B BHJIE OTYETOB, IPOEKTOB, IKCIIEPUMEHTAIIBHBIX UCCIIETOBAHHUI).

esaeBas ayauropus

VYuamuecs 8-9-x knaccoB mkosbl, 000opynoBaHHbIX «llIkonbabiMu KBanTOprymamm.

[Tporpamma (pakynbpraTBHOTO Kypca o xumun: «[IpakTrueckas xumus mpeaHa3HadeHa Uil ydamuxces 8-9 kiacca B paMKax mpearnpouiIbHON MOAr0OTOBKH
yuamuxcs. 1 yac B Henento, 34 yaca (pe3eps 2 yaca)

IIporpamma 3JIeKTHBHOI0 Kypca o XUMHUHM /15 8-9 KJIacCOB COCTaBJ/IeHA HA OCHOBeE:

®denepanbHbIil 3ak0H 0T 29.12.2012 No273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit deneparm.
[Tacopt HanmoHanpHOTO MpoekTa «O6pazoBanue» (yrB. npesuauymoM Coseta npu [Ipesnnente PO no cTpaTernyeckoMy pa3BUTHIO U HAIIHOHAIBHBIM
IIPOEKTaM, POTOKOJ OT 24.12.2018 Nel6.



denepalibHBII TOCYIAPCTBEHHBINH 00pa30BaTeNbHBIN CTaHIAPT CpeaHEro o0mero ooOpasoBanus (yTB. MpHKa3oM MUHUCTEpCTBA 00pa30BaHUSI U HAYKU
Poccuiickoit @eneparuu ot 17.05.2012 Ne 413) (pen. 11.12.2020).

Mertoanyeckne pPEeKOMEHIALUMU IO CO3JaHHUI0 U (YHKIHMOHMPOBAHHUIO JETCKUX TexHomapkoB «KBanrtopuym» Ha 0aze o00meoOpa3zoBaTeabHON
opranu3auuu (yTB. pacnopsbkenneM MunucrepcTa npocserienus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4)

Metoanueckoe nmocobue becnanos I1.1. Peanmzanusi 06pa3zoBaTeinbHBIX MPOTPaMM 10 XHMHHU C UCIIOJIb30BaHUEM 00OPYIOBAaHUS JETCKOTO TEXHOMAapKa
«konpHbIH KBaHTOpHYM» 8 — 9 Kiaccer, Mocksa, 2021

MeranpeaMeTHbIe U JIMYHOCTHBIE Pe3y/abTAaThl 0CBOCHHUSA Kypca

[Iporpamma kypca «lIpakThueckas XuMuUs» MO3BOJSET B COBOKYMHOCTH C APYTUMH YYEOHBIMHU IpeIMeTaMH M KypcaMd NOMOYb OOYy4arolMMCs JOCTHUYb
PEe3yJIbTaTOB OCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl, @ UMEHHO:

JUYHOCMHble, BKIIOYAIOIINE TOTOBHOCTh U CIIOCOOHOCTh OOYYarOMIMXCS K CaMOPAa3BUTHIO U JIMYHOCTHOMY CAaMOOIPEIENIEHHI0, CPOPMUPOBAHHOCTb HX
MOTHBAIMH K O0YUYEHHUIO U LIeJIeHANPaBICHHON I03HABATEIbHOM e TENIbHOCTH;

MemanpeOmemHyle, BKIIOYAIONINE OCBOEHHE OOYYarOIMIMMUCS YHUBEPCAIbHBIX YU4EOHBIX AEUCTBUN (pEeryiasiTUBHbIE, MO3HABATENIbHbIE, KOMMYHHUKATUBHBIE),
CHOCOOHOCTh MX HCHOJb30BaHUS B y4eOHOM, MO3HABAaTENbHONW MPAKTHKE, CAMOCTOATEIbHOCTh MJIAHUPOBAHUS M OCYLIECTBJICHUS Y4€OHOW NESATENBbHOCTH U
OpraHu3aliy yueOHOro COTpYIHUYECTBA C MeJaroraMyu U CBEPCTHUKAMU.

MeranpeaMeTHble pe3yJbTaThl Kypca BbIPaXKEHBI B!

1) yMEHMH CaMOCTOSTEIBHO ONPEAEIATh LEIH CBOEro OOydYCHHS, CTaBUTh W (GOPMYIHPOBaTh It ceOs HOBbIE 3a7add B yuéOe W MO3HABATEIbHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH MMO3HABATEIILHOM 1€ATEIbHOCTH;

2) YMEHUU CaMOCTOSITEIBHO TUIAHUPOBATH MYTH JOCTIHIKCHHUS LIEIICH;

3) YMEHUHU COOTHOCHTH CBOM JCHCTBHS C IJIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIIECTBIIATH KOHTPOJIb CBOCH JIESITEIBHOCTH B MPOIIECCE JOCTHXKEHHS Pe3yIbTara,
OTpEeNATh CIOCOObl ACUCTBUN B paMKax HpPEUIOKEHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUU C H3MEHSIOIIEHCS
CUTYyaluen;

4) yMEHUU OIICHUBATh MPABUIBHOCTH BHITOJHEHHUS yIeOHOM 3a1a4M;

5) BiajiecHMH OCHOBAMH CaMOKOHTPOJIS, CaMOOLICHKH, NPHHSATHS pEIICHHH M OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B y4eOHOW H TO3HABATEIHLHOMN
NesITeIbHOCTH;

6) yMEHHUHU OIpEAENATh MOHATHS, CO3IaBaTh OOOOIICHUS, KIACCH(DUIUPOBATH, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHH VI KIACCHU(PHUKAIIUH,
yCTaHABIUBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYX ACHHUE, YMO3AKIIOUEHUE U 1eJIaTh BHIBOIbI;

7) yMEHUH CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKH U CHMBOJIbI, MOJIEIIH M CXEMBbI [UIs PEIICHUS YUCOHBIX M MO3HABATEIIBLHBIX 33/1a4;

8) cMBICIIOBOE UTEHHE;

9) yMEHHUHU OpraHU30BBIBATh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YUHUTEIEM M CBEPCTHUKAMH, pabOTaTh WHIMBHIYaJbHO U B TPYIIIE:
HaXOJHTh O0IIee pelIeHre U pa3peraTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIIMN U y4€Ta MHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh
CBOE MHEHHE;

10) yMeHUHU 0CO3HAHHO HCIIOJIb30BaTh PEUYEBBIC CPEJICTBA B COOTBETCTBUH C 3a/laueii KOMMYHHKAIIMU YT BRIPAXKCHUSI CBOMX YYBCTB, MBICIICH M MIOTPEOHOCTEH;
TUTAHUPOBAHUS M PETYISAIIUU CBOEH JIEATENBHOCTH; BJIaJIEHUE YCTHOM U MUChbMEHHON PEYbI0, MOHOJIOTHUECKON KOHTEKCTHOH PeUblo;

11) hopMupoBaHMM W pa3BUTUM KOMIIETCHTHOCTH B OOJAaCTH UCIOJIb30BaHUS HMH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojoruii (manee WMKT-
KOMITCTEHITUH ).



JInyHOCTHBIE pe3yJIbTaThl Kypca:

1) popmMupoBaHue OTBETCTBEHHOTO OTHOILICHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH OOYYaroIIMXCs K CaMOpa3BUTHIO M caMOOOpa30BaHUIO HAa OCHOBE
MOTHBAallMM K OOYYEHHIO W TO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JAJIbHEHINEH WHAMBHIYAIILHOW TPAaEKTOPHH, C YUETOM YCTOWYHMBBIX
[103HABATEIbHBIX HHTEPECOB;

2) popMHUpOBaHHUE IIETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOMN MTPAKTHKY;

3) dopmupoBaHUEe OCO3HAHHOTO, YBaKHTEIHFHOTO M JOOPOXKENATEIFHOTO OTHOIICHMS K JPYrOMY YEJIOBEKY, €r0 MHEHHIO, MHPOBO33PCHHUIO; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT € APYTUMHU JIFOJIbMU U IOCTUTAaTh B HEM B3aUMOIIOHUMAHUS;

4) ocBOGHHE HOPM, TIPABUII IOBEJICHHS B TPYIIIAX U COOOIIECTBAX;

5) popMupoBaHHE KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOINEHMHM M COTPYJIHHYECTBE CO CBEPCTHHKAMH, JETHMH CTapIero W MIIAJNIETO BO3pacTa,
B3pPOCIIBIMU B IIpoLiecce 00pa30BaTENIbHON, OOIECTBEHHO M0JIE3HOH, y4eOHO-1CCIEI0BATENBCKON, TBOPYECKON U JPYTUX BUJOB JEATEIbHOCTH;

6) dopmupoBanue Oe30macHOTO 00pa3a KU3HU; YCBOSHHE MTPABIII MHIMBUIYAIFHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO MTOBE/ICHYISL.

IIporpamma «IlpakTHYeckasi XUMHsS» TO3BOJISIET B COBOKYITHOCTH C JIPYTUMH Y4eOHBIMU TIpeIMETaMU M KypcamH IMOMOYh OOYYArOIIMMCS JOCTHYb
pEe3yIbTAaTOB OCBOCHHS y BBIMMYCKHHKOB PETYSITUBHBIX, MO3HABATEIBHBIX U KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUN KaK OCHOBBI YMEHUS
YYHUTHCS B OOIIICHUH.

Hosznasamenvuvie YY1

-OCYIIECTBIISATH PACIIUPEHHBIN MOMCK MH(POPMAIIUY ¢ UCTIOJIb30BaHUEM OMOIMOTEK U MIHTEepHETa;

-OCYIIECTBIISATh CPAaBHEHUE U KIIaCCU(DUKAIINIO, CAMOCTOSTEIHHO BRIOMPAsi OCHOBAHUS U KPUTEPHH TSl YKa3aHHBIX JJOTHUECKHUX OTIEePaIHii;

-yCTaHABJIMUBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3H;

-IIPOBOJIUTH HAOJIO/IEHNE U AKCIIEPUMEHT 1101 PYKOBOJICTBOM YUHTEJIS;

-CTaBUTb POOJIEMY, apryMEHTHPOBATH €€ aKTYaIbHOCTh;

- MPOBOJNTH MCCIICIOBAHNE HA OCHOBE IPUMEHEHHS METOJI0B HAOIOACHHS M SKCTICPUMEHTA;

-BBIJIBUTATh TUTIIOTE3bI O CBS3SIX U 3aKOHOMEPHOCTSX COOBITHM, TTPOIIECCOB, 0OBEKTOB;

-OpPraHu30BbIBATh UCCIIEAOBAHUE C LIE€JIbIO MPOBEPKHU TUIIOTE3;

-7iefaTh YMO3aKIIOYeHHs! (MHIYKTUBHOE U 10 aHAJIOTHH) U BBIBOJII HA OCHOBE apryMeHTAalIHH.

Pecynamusnvie YYJ[

-IUTAHUPOBATH ITYTH JOCTHIKEHUS LIeIIEH;

-aJICKBaTHO CaMOCTOSITEJIbHO OIICHUBATh MPABUILHOCTD BBIMIOJHEHHUS JEHCTBHUS U BHOCUTh HEOOXOMMBbIC KOPPEKTHBBI B HCTIOJHEHUE KaK B KOHIIC JICHCTBUS,
TaK M 10 XOJly €r0 peajin3aluu;

-OCYILECTBIIATH MMO3HABATEIBHYIO pe(pIEeKCHIO B OTHOIIIEHUH JEHCTBHI MO PEIIeHNI0 y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4.

Kommynuxamuenvie YY1

-YYUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAUHALIMM PA3IMUHBIX TO3UILIMI B COTPYTHUYECTBE;

-popMynupOBaTh COOCTBEHHOE MHEHHE U TMO3UIIMIO, apTYMEHTHPOBATh U KOOPAWHUPOBATH €€ C MO3HIMSIMH MapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE
00IIero perieHnst B COBMECTHOU JesITeNIbHOCTH;

-OCYILECTBISATH B3aUMHBINA KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;




-aJICKBaTHO HCIOJIb30BaTh PEUCBBIC CPEJACTBA JUIS PEIICHHUS PAa3IMYHBIX KOMMYHHMKAaTHBHBIX 3aJa4; BJIAJCTh YCTHOM W THCBMEHHOW pEUYbl0; CTPOMUTH
MOHOJIOTHYECKOE€ KOHTEKCTHOE BBICKA3bIBAHKE;

-OpraHM30BbIBaTh M IUIAHUPOBATh Y4EeOHOE COTPYIAHHMYECTBO C YYHUTEIIEM W CBEPCTHHKAMH, OIPENCNATh IedM U (QYHKIUH YYaCTHHKOB, CIOCOOBI
B3aMMO/ICHCTBHS; IJTAHUPOBATH 00IIHE CIOCOOBI PabOTHI;

-paéoTaTh B rpyIie — yCTaHaBJIMBaTh pabouue OTHOIICHHS, 3Q(HEKTHBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOYKTHBHOM KOOIIEPALIMU; HHTEIPHPOBATHCS B
IPYIILY CBEPCTHUKOB M CTPOUTH MPOJTYKTUBHOE B3aMMOJICHCTBIE CO CBEPCTHUKAMU M B3POCIIBIMHU;

-0Ka3bIBATh MOJJICPXKKY U COJACHCTBHE TEM, OT KOTO 3aBHCHUT JOCTHKCHUE 1ICTTH B COBMECTHOM JIEATEIBHOCTH;

-B TIpollecCe KOMMYHHUKAIIMU JIOCTATOYHO TOYHO, IOCIICJOBATENBHO M IOJHO MepenaBaTh MapTHEPY HEOOXOIMMYH0 HH(GOPMALHUIO KaK OPUCHTHD JUIs
MOCTPOEHUS ICUCTBUS;

-CJIeI0BaTh MOPAJIbHO-ITUYCCKUM IPUHIMIIAM OOIIEHHUS M COTPYIHUYECTBA HA OCHOBE YBKUTEJIBHOTO OTHOIICHUS K MapTHEpAM, BHUMAHHS K JIMYHOCTH

JPYTroro, OKa3bIBaTh MOMOIIb U SMOITMOHAIBHYIO MOIIEPKKY MapTHEPAM B TIPOLIECCe JOCTIKEHHS OOIICH 11eIM COBMECTHOM JESTEIHHOCTH,
-ycTpauBath 3PQPEKTUBHBIE TPYIIIOBBIE 00CYKICHHS U 00ecTieYrBaTh 0OMEH 3HAHUSMH MEXKy WICHAMU TPYIIBI ISl TPUHATHS 3 (HEKTHBHBIX COBMECTHBIX

PELICHNN.
TemaTuyeckoe IJIAHUPOBAHUE
Neni/m | Tema Conepxxkanue LeneBasi ycranoBka | Koa- | Ilnanupyemsie pedyiabtarsl | Mcnosab3oBaHue
yYpPOKa BO 00opynoBaHus
4acoB

1 MeTtoap! NO3HAHUSA B [IpakTnueckas padora Ne 1 | 3HakOMCTBO ¢ 1 YMeHHe n0JIb30BaThCs Jatuuk TemnepaTypbl
XUMHH. «3yuenue cTpoeHust OCHOBHBIMU HarpeBarelbHbBIMU (TepMonapHbIii),
DKCHepUMEHTaIbHbIE TIJTAMESHI METO/IaMU HAYK! npubopamu CIIUPTOBKA
OCHOBBI XUMUU

2 Merto1bl TO3HAHUS B JlabopaTtopHsbiii onbIT No 1 3HAKOMCTBO C 1 Onpenensatb BO3MOXHOCTb Jlatuuk Temmneparypsl
XUMUHU. «/lo xakoil Temneparypsl OCHOBHBIMU MIPOBEACHUS PEAKIUN U (TepMonapHblii),
DKCHepUMEHTaIbHbIE MO>KHO HarpeTh BEIIECTBO» | METOJaMH HAyKH MIPOLIECCOB, TPEOYIOMINX CIIUPTOBKA
OCHOBBI XUMUU HarpeBaHus

3 MeTtoabl NO3HAHUS B Jlabopartopusblit onbIT Ne 2 Hatb npencraBnenne | 1 YmMmenue BpiOupath npubopsl | JlaTunk TeMmeparypsl
XUMUH. «3MepeHue TeMriepaTypbl | O TOYHOCTH JUTSI TIPOBEAICHUS U3MEPECHHH, | IUIATUHOBBIH,
DKCHepUMEHTaIbHbIE KHUIIEHUS BOJbI C TOMOILBIO | U3MEPEHUN TpeOYIOMMNX TOYHOCTH TEPMOMETP,
OCHOBBI XUMUU JaTYMKa TEMIIEPATyphl U U(POBBIX TATIYHNKOB MOKa3aHui DIIEKTPUIECKast

TEPMOMETPA» Y aHAJIOTOBBIX MJIMTKA
npubopoB

4 MeTtoabl NO3HAHUS B Jlabopartopusbrit onbIT Ne 3 Cdopmuposars 1 3HaTh IPOLIECCHI, JaTunk Temmneparypbl
XUMUHU. «Onpenenenue MPE/ICTaBICHUE O MPOTEKAIOLIKE TPU (TepMonapHbIif)
DKCIepUMEHTAIbHbIE TEMIIEPATYPHI IUIABJICHUSA U | TEMIIeparype TJIaBJICHUU BEIIECTB U UX
OCHOBBI XUMUU KPUCTAJUIM3ALUH 0JI0Ba TUTABJICHMS, KpUCTAJTU3aLIN




obparumocTu
IJIaBJICHUA U

KpUCTAIN3ALIH

5} [TepBoHauanbHbIE JlabopaTtopusbiii onibIT Ne 4 DKCIEPUMEHTATBHOE YMeTh oTIn4aTh Jatunk
XUMHUYECKUE TTOHITHUS. «BononpoBonHas u olpesieieHre BOJIOTIPOBOJHYIO BOAY OT IEKTPOIPOBOJIHOCTH,
YucTele BElIeCTBA M CMECH | JUCTHILUIMPOBAHHASA BOJIA» JUCTUITMPOBAHHOMN U JMCTHJUIMPOBAHHOM, 3HAT, U (ppoBOH MUKPOCKOIT

BOJIOIIPOBOHOM BOIbI OYEMY JUIsl IPOBEICHUS
HKCIIEPUMEHTOB UCIOJIb3YIOT
JUCTUJUIMPOBAHHYIO BOJY

6 IIepBoHavanbHbIC JleMOHCTpalMOHHBII N3yuyenune YMmeTs oTiinyath pusnyeckue | JlaTuuk reMmeparypsl
XUMHYECKUE TOHATHS. skcniepuMeHT Ne 1 XMUMHYECKUX SBJICHUIN MPOLIECCHI OT XMMHUECKUX IJTATUHOBBIN
dusuyeckue u «BpIIenenne u norioieHne peakuui
XUMHYECKUE SBJICHUS TeIIa — MPU3HAK

XUMHUUYECKON PEaKIUm»

7 [TepBoHauanbHBIE JleMOHCTpamoHHbII H3ydenue siBneHnit 3HaTh, 4TO NpH npoTekanun | [Ipubop amst ONBITOB €
XUMUYECKUE TIOHSTHS. skcriepuMeHT Ne 2 IIpY Pa3JI0KEHUH peaxIuii MOJIEKYJIbI BEIECTB | DJIEKTPUYECKUM
IIpocTeie u ca0XKHBIE «PaznoxeHnue Boipl CJIOKHBIX BEIIECTB pa3pylarTCs, a aTOMBbI TOKOM
BEIL[ECTBA ANEKTPUUYECKUM TOKOM COXpaHSIIOTCs (/17151 BEIIECTB C

MOJIEKYJIIPHBIM CTPOCHUEM )

8 [TepBoHauanbHBIE JleMoHCTpaImoHHbIN DKCIIEPUMEHTATLHOE 3HaTh GopMyIUPOBKY 3aKOHA | Bechl aneKkTpoHHBIE
XUMUYECKUE MTOHTHS. skcniepuMeHT Ne 3 «3akoH JI0Ka3aTeNnbCTBO Y yMETh IPUMEHSATH €ro Ha
3aKOH COXpaHEHHS MAaCChl | COXPAHEHHUS MacChl JICHCTBHUS 3aKOHA MIPaKTUKE IPH PEUICHUU
BEIIECTB BEILIECTBY pacy€THBIX 3a/1a4

9 Kitaccel Heoprannueckux | JleMOHCTpallMOHHBIN DKCIEPUMEHTATILHO 3HaTh 0OBEMHYIO J0JTIO [Tpubop mist
coenunenuil. Cocras skcnepuMeHT Ne 4 OIIPENIEIUTD COCTaBHBIX YacTel BO3yxXa OIIpe/IeNICHUs COCTaBa
BO3/TyXa «Omnpenenenue cocraBa coJIep>KaHue BO3lyXa

BO3/yXa» KHCJIOPO/JIa B BO3yXE

10 Knaccel Heoprannuecknx | [Ipaktudeckas pabora Ne 2 | Cunres conu u3 YMeTb nNpoBOIUTH [udposoii
coenuHeHuil. CBoMcTBa «IlonmyueHue MeAHOTO KHUCJIOTBI M OKCUA MPOCTEHIINE CUHTE3BI MHUKPOCKOII
KHCJIOT KyIopoca» MeTania HEOPraHMYECKUX BEUIECTB C

UCIOJIb30BAHUEM
WHCTPYKLIHUH
11 PactBopsI JIaGopatopHslii onbiT Ne 5 Hccnenosats HMeTb nipeicTaBlIeHHAE O JlaT4uk Temmeparypbl
«M3yueHue 3aBUCUMOCTU 3aBUCUMOCTb pa3HOi 3aBUCUMOCTHU MJIATUHOBBIN
pPacTBOPUMOCTH BEILIECTBA PacTBOPUMOCTH OT pPacTBOPUMOCTH BEILIECTB OT
OT TEMIIEPATYPBI» TEMIIepaTypbl TEMIIepaTypbl
12 PactBops! JlaGopatopHslii onbIT Ne 6 Iloka3zatp YMeTh Ucnonbp30BaTh LTudposoit




«Habmonenue 3a pocrom 3aBHCHMOCTh U(PPOBON MUKPOCKOIT JUIst MHUKPOCKOII
KpHUCTAJJIOB» PacTBOPHUMOCTH OT U3y4eHHS POPMBI
TEMIIEPaTypbl KpPHUCTAJJIOB
13 PactBops! Jlaboparopusblit onbIT Ne 7 «CdopmupoBatb Nmets npencrasieHue o JlaTynk Temmeparypsl
«IIepechlIeHHBIN pacTBOP» | MOHATHUSA Pa3JINYHOM HACBIILIEHHOCTH IIJIJATUHOBBIN
«pa30aBiIeHHBIN pacTBOpa pacTBOPSIEMbIM
pacTBop», BEIIECTBOM
«HACHIIICHHBIN
pacTBOp»,
«MEPECHICHHBIN
pacTBop»
14 PactBops! [Ipaktuyeckas padora Ne 3 | ChopmupoBarb YMeTb onpeaensarsb Jatuuk ontuyeckon
«Ornpenenenue MIpe/ICTaBJICHHE O KOHIIEHTPALIMIO pacTBOPA, IJIOTHOCTH
KOHLIEHTPALIMHU BEIIECTB KOHIIEHTpalluu UCIIOJIb3YS] HHCTPYKIIUIO
KOJIOPUMETPUYECKUM BelIeCcTBa U
METOJIOM» KOJIMYECTBEHHOM
aHaIM3e
15 Kpucrammoruapatsr JlabopaTtopHsbiii onibIT Ne 8 Cdopmuposarb 3HaTh CMOCOOHOCTH JlaTunk Temmieparypbl
«Ornpenenenne HIOHATHE KPHUCTAJUIOTUAPATOB IUTATUHOBBIN
TEeMIIepaTyphbl pasznoxenus | «Kpucrammoruapar». pa3pymarbces npu
KPUCTAJUIOTUPATA» HarpeBaHuU
16 Kiaccer Heoprannuecknx | [Ipaktuueckas pabora Ne 4 | ChopmupoBarh YmMmets onipenensate pH Hatuuk pH
coenunenuil. OcHoBanusi | «Onpexnenenue pH npencTasienue o pH pacTBOpoOB
pacTBOPOB KUCIIOT U CpelIbl Kak
HIEJIOYEH» XapaKTePUCTUKU
KHCJIOTHOCTH
pacTtBopa
17 Knaccel Heoprannveckux | JlabopaTtophsiii onbiT Ne 9 Cdopmuposars [IpumMeHATh yMeHUs 110 Hatuuk pH
coenuHenuil. OcHoBanus | «Onpenenenue pH pas- IIPEJICTaBJICHUE O onpenenexuto pH B
JMYHBIX CpeI» mkaine pH IIPAKTUYECKON JEATEIbHOCTU
18 Knaccel Heopranndeckux | JIaGopatopssliif onbiT Ne 10 | DxcniepuMeHTanbHO [Tornmars cylmHOCTb [Jatuuk pH, nozatop

coeMHeHN. XUMHUYECKUE
CBOMCTBAa OCHOBaHUH

«Peaknus HeWTpanu3auumny»,
JIEMOHCTPALMOHHBIN
sKcriepuMeHT Ne 5
«TennoBoit apdexr
peakLuy THAPOKCUIA
HATpUsl C YIIEKUCIBIM

IOKa3aTh XUMHUYECKHE
CBOMCTBa OCHOBAaHUHN

nmponecca HeﬁTpaHH3aHHH n
MNPUMCHATH IIPOUIECCC
HCﬁTpaHH3aHHH Ha IIPAaKTUKE

00BEMA KUJIKOCTH,
OropeTka, JaTYuK
TEeMIIepaTypbl
IJIATHHOBBIM, JaTYMK
JTaBJICHHSI, MATHUTHAs
MellrajaKa




rasoMm»

19 Xumuyeckas CBs3b JleMOHCTpalMOHHBII Ilokasars YMeTb onpeaeiars THIl JlaTuuk Temneparypsl
ombIT Ne 6 «Temmeparypa 3aBUCUMOCTD KPUCTAJUIMYECKUX PEIIETOK IJJATUHOBBIM, aTYUK
IUIABJIEHUS BELIECTB C (GU3nIeCKUX CBONCTB 110 TeMIIEpaType MJIaBIeHUs TeMIIepaTypbl
Pa3HbIMU TUIIAMH BELIECTB OT THUIIA TEpMONapHBIN
KPUCTANINYECKUX XMUMHYECKOH CBS3U
PEMIETOK»

20 Teopus JleMOHCTpalMOHHBII [Toka3ats, 4yro 3HaTh, 4YTO PACTBOPEHUE — JlaTunk Temmeparypsl
INEKTPOIIUTUYECKOMN onbIT Ne 1 «TemnnoBoit pacTBOPEHUE BEILECTB (U3NKO-XUMHYECKUI IIJIATUHOBBIN
JMCCOLALIN 3¢ deKT pacTBOpEHUs UMEET s/l IPU3HAKOB nporecc

BEILIECTB B BOJIEN XMMHUYECKOMN peakiuu

21 Teopus [IpakTnueckas padora Ne 1 | BBenenue noHsaTHit YMeTh 3KCIEpUMEHTAIBHO HaTunx
AIIEKTPOIUTUYECKON «DNEKTPOJIUTHI U <QIEKTPOIUT» U OTIPEIEIIATH SJEKTPOIUTHI U AIIEKTPOIIPOBOTHOCTH
JIMCCOLMALIUN HEAJIEKTPOJIUTHD) «HEIJIEKTPOIIUT» HERJIEKTPOJIUTHI

22 Teopus Jlaboparopusblii onbIT Ne 1 Cdopmuposars 3HaTh, KaKO€ BIIMSHHE HaTunk
AIIEKTPOIUTUYECKON «BnmsiHHE pacTBOpUTEN HA | TIPEJCTABIICHUE O OKa3bIBaeT BOJA HA AIIEKTPOIIPOBOTHOCTH
JUCCOLMALIAN JMCCOLIMALIAIO» BIIMSIHUU JUCCOLMALNIO BEIIECTBA

pacTBOpHUTEINS HA
JUCCOLIMALIUAIO
JJIEKTPOJIUTA

23 Teopust JlabopaTtopHubiii onibIT Ne 2 DKCNEPUMEHTATBHO YMeTb onpenensTh cuibHble | JlaTunk
IEKTPOIUTUYECKON «CunbHble U cradble BBECTHU MOHSTHE U cy1abble IEKTPOJIUTHI € AJIEKTPOIIPOBOIHOCTH
mucconnanuu. CUabHBIE U | DJIEKTPOJIUTHD» «cna0bIi AIIEKTPOIIUT IIOMOUIBIO JaTYMKa
cJ1a0ble AIEKTPOIIUTHI JJIEKTPOIIPOBOIHOCTHU

24 Teopust Jlaboparopusblii onbIT Ne 3 Cdopmuposars 3HaTh 3aBUCHUMOCTH JaTunk
IEKTPOIUTUYECKON «3aBUCHMOCTD IIPEJICTaBICHUE O JJIEKTPOIIPOBOJAHOCTHU JIEKTPOIIPOBOIHOCTH
JIICCOIHALINY. JJIEKTPOIIPOBOJIHOCTH 3aBHUCUMOCTHU pacTBOPOB OT KOHLIEHTPALUN

pacTBOPOB CHJIBHBIX JIEKTPOIIPOBOIHOCTHU VIOHOB
JIEKTPOJIUTOB pacTBOpOB OT
OT KOHIEHTPALMX HOHOB) KOHLIEHTPALlMy HOHOB

25 Teopus [Ipaktuyeckas pabora Ne 2 | 3akpenurtsb YMeTh 3KCIEpUMEHTAIBHO Jatuuk
IEKTPOIUTUYECKON «Ornpenenenne IIPEJICTaBICHUE O ONPENENATh KOHIEHTPALUIO | DJIEKTPOIPOBOJHOCTH
JMCCOLIALINN. KOHLIEHTPALUU COJIU IO 3aBHCUMOCTHU COJI B PaCTBOPE C MOMOLIBIO

JIEKTPOIIPOBOIHOCTHU JJIEKTPOIIPOBOIHOCTHU JlaT4nKa
pacTBopa» pacTBOpPOB OT AIIEKTPOIIPOBOTHOCTH
KOHIIEHTPallui HOHOB
26 Teopus JlaGopatopHslii onbiT Ne 4 Hccnenosats IIpuMeHATH 3HaHUA O JlaTunk




3IEKTPOJIMTUYECKOMN

«B3aumogencreue

0co0eHHOCTH

peaKknuy HEUTpaIU3aluu B

AIIEKTPOTIPOBOJHOCTH,

nuccolanuu. Peakiuu TUAPOKCUAA Oapusi C CEpHON | MPOTEKAHUS PEaKIIUU MHBIX YCIIOBUSIX J103aTOp 00BbEMaA
HMOHHOTO 0OMEHa KHUCJIOTOM» HeUTpanu3auuu KUIKOCTH, OIOpETKa
27 Teopus Jlaboparopusblit onbIT Ne 5 DKCNEPUMEHTAJIBHO 3HaTh, 4TO BCe pacTBOpUMbIe | JlaTunk
ANIEKTPOIUTUYECKON «O0bpazoBaHnue coseit II0KAa3aTh B BOJIE COJIU SIBJISIFOTCS AJIEKTPOTIPOBOAHOCTH
JMCCOLIMALIUU AMMOHHUSI» 00pa3oBaHUE HOHOB CUJIbHBIMU 3JICKTPOJIUTAMU
MIPU PEAKIUU
aMMHMaKa ¢ KUCJIOTaMu
28 XHUMUYECKUE PEAKIUH. JlaboparopHsbrii onbIT Ne 6 N3yuenne NmeTtp npencraBieHue o JlaTuuk Temmneparypsl
OKHCITUTENBHO- «M3ydenue peakiuu OKHCIIUTEIBHO- TEIIOBOM 3 dexTe TJTATUHOBBIHN
BOCTAaHOBUTEJILHBIC B3aUMO/JICHCTBUS CyIb(UTa | BOCCTAHOBHUTEILHBIX OKHCIIUTENBHO-
peakuuu (OBP) HaTpus ¢ NEPOKCUIOM IIPOLIECCOB, BOCCTAHOBUTEJIBHBIX PEAKIIUI
BOJIOPOJa» MPOTEKAIOIINX C
BBIJICJICHHEM DHEPTUH
29 XUMHUYECKUE PEAKIIUH. JlabopaTtopHuslii onibIT Ne 7 JHoka3atb, 4TO B NmeTts ipeacTaBiieHus o Hatuuk pH
OKHCITUTENBHO- «3menenne pH B xoze rpolecce MpoTeKaHus Pa3TUYHBIX TTPOTYKTAX
BOCTAHOBHTEJIbHbIE OKHUCITUTENEHO- OBP B03MOXkHO OKHUCITUTENEHO-
peakuuu (OBP) BOCCTAaHOBHTEJIbHBIX 00pa3oBaHUE KHUCIOTHI BOCCTaHOBUTEJIbHBIX PEAKIUIA
peaxui» TN IET0YHN
30 XHUMHUYECKUE PEAKIIUH. JlabopaTtopHsiii onibIT Ne 8 KonmuaectBenHO 3HaTh, YTO METAILJIBI JlaTuuK HampsDKEHUS
OxucnurenbHo- «CpaBHUTENBHAA 0XapaKTepHu30BaTh SABJISIFOTCS BOCCTAHOBUTEIISIMHU
BOCTAHOBHTEJIbHbIE XapaKTepUCTHKA BOCCTaHOBUTEJIbHYIO C pa3- HOW
peakuuu (OBP) BOCCTaHOBUTEIbHON CIOCOOHOCTH BOCCTaHOBUTEJIBHON
CIOCOOHOCTH METAIIJIOB) METaJIJIOB CHOCOOHOCTHIO
31 XUMUYECKUE PEAKIIHH. JlemoHCcTpalMoHHbIe ONbITHL | VI3y4uTh 3aBUCHMOCTD 3Hatb 3aBUCUMOCTb ckopoctu | [Ipubop mmns
CKOpOCTbh XUMUYECKOM Ne 2 «MI3yuenue BIusHUSA CKOPOCTH pEaKIMH OT PEaKIUH OT PA3IUYHBIX WJLTIOCTPAIUH
peakiuu pa3nuuHbIX (pakTOpOB Ha pa3IuyYHbIX (AaKTOPOB (bakTOpOB — TEeMIepaTypsl, | 3aBUCUMOCTHU
CKOPOCTh peaKIUm» KOHIICHTPALIUU CKOPOCTH
pearupyrouux BemecTs, XUMHUYECKOHN peaKuu
KaTanu3aTopa, Ipupoibl OT YCJIOBUH

BCIICCTB, IJIOIIaau
COIIPUKOCHOBCHHS BCIICCTB

MeTaJlJIaMH, HEMETAJIAMH,
UX PA3ITUYHYIO
OKHCIIUTEIIbHYIO
CIIOCOOHOCTD




32 Hemerannel. AMMuak JlaGopaTopuslii onbiT Ne 9 3HaTh, UTO PACTBOP YMeTb onpenensiTh 3T0 Jatauk
«OCHOBHBIE CBOMCTBa aMMUaka B BOJIE — CBOMCTBO C IOMOIIBIO AJIEKTPOIIPOBOIHOCTH
aMMHAKa» CJ1a0bIH AIIEKTPOJIHT. JlaT4uKa
DKCNEPUMEHTAJIBHO AJIEKTPOIIPOBOTHOCTH
JI0Ka3aTh
IPUHAUICKHOCTh
pacTBOpa aMMHaKa K
cinabbiM
NIEKTPOIUTAM
33 Merannel. Kanbiuii. Jlaboparopusbrit onbiT Ne 10 | DKCTIeprIMEHTAITBHO 3HaTh cBOMCTBA coenuHeHnit | JlaTunk
CoenuHeHHS KaJIbIUs «B3aumopeiictBue YCTaHOBHTH KaJIbIIHS ¥ €TO 3HAYCHHUE B AJIEKTPOIIPOBOIHOCTH,
M3BECTKOBOM BOJIBI C o0pa3oBaHuE CpeHEN MIPHUPOJIC ¥ J)KU3HM YeJIOBEKa | MarHUTHasl Mellaka,
YTIIEKUCIIBIM Ta30M»» Y KHUCJION CONn npubop s
MOJIy4EHUS ra30B WIH
annapar Kumma
34 Mertamnsl. XKeneszo Jlabopatopusiii onbIT Ne 11 | MccnenoBats mporiecc 3HaTh, 4TO TIpoIIecC JlaTauk naBieHUst

«OxucnaeHue xee3a Bo
BJI&KHOM BO3JIyXE»
«Omnpenenenre HOHOB
JKene3a B 10JI0Kax»

3JIETPOXUMHUYECKOU
KOPpO3UH Kele3a B

BO3/yXe

KOPPO3UHU METAIIIOB
MIPOTEKAET B MPUCYTCTBUHU
BOJIbI M KUCJIOpOAA. 3HATh
(haKkTOPBI, YCKOPSIOIIHE
MPOIIECC KOPPO3UHU

JlaTurk onTHYEeCKOM
MJIOTHOCTH ¥ MYTHOCTH
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