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MHHOACHUTEJIBHASA 3AIINCKA

JlonoyHUTEIbHAS oOmeoOpa3oBarenpHas 0OIIEpa3BUBAIOIIAs IIpOrpamMma
«udposas mabopaTopusi XUMHUYECKOTO IKCIEPUMEHTa» SBISIETCS MPOTPAMMOM €CTECTBEHHO-
HAy4YHOH HaNpaBIECHHOCTH, TPOPHIb — XUMHUSL.

AKTYaJIbHOCTb NPOTrPaMMBbI

HNHTemiekTyalbHOE pa3BUTHE SBJISETCA OJHOW M3 BAXKHEMIIMX 3a1ay IKOJbl. [loaTomy
YPOBEHb PA3BUTHS MBIIUICHUS OOydJaromuxcs (Hapsay €O 3HAHUSAMH (DAKTHYECKOTO XapakTepa)
SIBJISICTCSI HAanOO0JIee CYIIECTBEHHBIM TI0Ka3aTelIleM 00pa30BaHMsI ITKOJIEHUKOB.

XuMHus SBISETCS CUCTEMOOOPa3yIoIed NUCIMIUIMHON CPEAH IPYruX €CTECTBEHHOHAYYHBIX
MPEAMETOB, TaK KaK OTKPBITUSI B 00JIACTU XMMUU JIEKAT B OCHOBE Pa3BUTHSI TEXHOJIOTHI MOTYyYCHUS
HOBBIX BeEHIECTB W MarepuaioB. OCHOBHOW ymop B TMpPEeACTaBICHHOW MporpaMMme CcjaellaH Ha
paciIupeHre  AKCIEPUMEHTAIILHOTO  XMMHMYECKOTO  Kpyro3opa, a TaKkKe Ha  pa3BUTHE
WHTEJUICKTYaJIbHOW aKTUBHOCTH OOYYAIONIUXCS W TEOPETUYECKOTO MBINUICHUS KaK KOMITOHEHTa
WHTEJUICKTYaJIbHOW aKTHBHOCTH OOYYarOIIUXCS TOCPEICTBOM BBITIOJHEHUS XHUMHUYECKOTO OIIbITA.
BaxxHO OTMETHTH, YTO OCHOBY IPEIJI0KEHHOTO JJA0OPATOPHOTO MPAKTUKYMA COCTABJISIOT pabOThI U3
KOMIIJIEKCA TaK Ha3bIBaeMOU «IIM(PPOBON XUMUYECKON J1labopaTopumn». ITO CHOCOOCTBYET TOMY, UTO
nabopaTtopHbie PaOOTHI BBHITIOJHSIOTCS HAa KAa4eCTBEHHO JPYyroM, 0ojee BBICOKO TEXHOJOTHYHOM
YpPOBHE, CIOCOOCTBYIOT PEIICHUIO HECTAaHAAPTHBIX W B OOJBIICH 4YacTH WCCIIEI0BATEIbCKUX
XUMHUYECKUX 3a7ad, B KOTOPBIX B JIOCTATOYHO OOJIBIIOM OOBEME HCIOJIB3YeTCS MaTeMaTHYeCKHI
amnmapar. 3aJaHusl TPaKTUKyMa BKIIFOYAIOT 3JIEMEHTHI, KOTOpPbIE TPEOYIOT OT 00yJaromerocss yMeHue
BBIJIBUTATh THIIOTE3BI, OMIPEACIIATH MPOOJIEMbI, HAXOIUTh HETPAAUITHOHHBIE CIIOCOOBI PEIIeHUs 3a1a4.
OcHOBHOE BHMMaHHE B MPOTPaMMeE YJEISIETCsS HE mepeaade CyMMbI TOTOBBIX 3HAHUM, a Pa3BUTHIO
CaMOCTOSITEIPHOCTH  OOYYaloNIUXCsl, YMEHHUIO paboTaTh C JOMOJHUTEIBHOW JIUTEpATypol U
YCTAHOBJICHUIO HOBBIX MEXIUCIUILUIMHAPHBIX CBSA3EH.

OT1anuynTesIbHbIE 0COOEHHOCTH MPOrPaMMbI
[Iporpamma «udposas naboparopus XUMHYECKOTO HKCIEPUMEHTa
paccunTaHa Ha 16 3aHATHIA, pa3IeJICHHBIX Ha 5 pa3aesioB (MOIYICH):

—  DJEeKTPOIPOBOJHOCTH PACTBOPOB IEKTPOIUTOB.
— Ilorenumomerpus (pH-metpus).

— I'paBumerpusl.

— @a30BbIe PAaBHOBECHUS.

— CnextpodOoTOMETPUUYECKUN XUMUYECKUN aHATTU3.

Kaxnpiii pazgen oOyueHUs MPENCTaBIeH Kak 3Tam pabOThl, CBS3aHHBIA C pelIeHUEM
AKCIEPUMEHTAJIBLHOM 3314 CPEACTBAMH J1a00OPATOPHOT0000PYAOBAHHUSL.

CogepxaHuie mporpaMMbl OPUEHTUPYET OO0YYArOMIMXCS HA MOCTOSHHOE B3aUMO/ICHCTBUE
Ipyr C JApPyroM U TMpernojaBaTelieM, pelIeHHue MPaKTUYECKUX 3a7ad OCYIIECTBISETCS C
WCIOJIb30BAHUEM METOJIMKA OOpabOTKU pe3yabTaTOB AKCIEPUMEHTATIbHBIX JaHHBIX. Takke
porpaMMa OpHUEHTHPYEeT OOydaloluuxcs Ha T[OUCK pa3HbIX TOAXOJOB K PEHICHHUIO
MOCTaBJIEHHON 3aJaud, C HWCIOJb30BAHUEM IIOJIYYCHHBIX 3HAHUUW B paMKax MPaKTUYECKOU
NEeSATENbHOCTH.

[IporpamMma maetT BO3MOXHOCTh PaCKpPBITh H3ydaeMblid pa3zeln ¢ HUppPOBOil TOUKU 3pEHUs,
B3[VISIHYTh HAa pELIEHUE SKCIEPUMEHTAIbHOW 3a/ladyd MOJ HOBBIM YIJIOM I JOCTHXKEHUS
MAaKCUMAaJIbHOTO Pe3yJbTara.

AzpecaTt IporpamMmsl

[Iporpamma «I{udpoBas mabopaTopusi XUMHUYECKOTO SKCIIEPUMEHTA MpeIHA3HAUEHA IS
nereii ot 14 mo 16 ner.

B rpymnmer npuHuMaroTcs obydaromuecs 8-9 knaccoB. I'pynma MoKeT cOCTOSTh U3 eTeit
OJIHOTO BO3pacTa WM ObITh pa3HOBO3pACTHOM. J[J1s1 M3ydeHus] HEKOTOPhIX TeM Moayinei 9 kinacca
HE0OXO0IUM KpaTKUK TEOpeTHUECKU OJIOK Ui TPYIIHI 8 Kiacca.



Jnist BXOKAEHUSI B 00pa30BaTeIbHBIN MPOLIECC B PAMKAX JaHHOW MPOrpaMMbl HEOOXO UM
npo(WIbHBI ypOBEHb 3HAHMN MO MaTeMmaTuke, (Gu3nke U MHPOPMATUKE, T.K. Ui pabOTHI ¢
udpoBoii mabopaTopuelr HEOOXOIUMO YMETh IpadUuecKd MHTEPIPETUPOBATH HH(POPMALIUIO U
BEPHO BapbUPOBATh B KOMIIBIOTEPHOU Cpeie MPOTPaMMBbI TapaMeTphl BHIOPAaHHON MOJEIH.

Tak kak mporpamMma pasjelieHa Ha MOJYJIM U IpearnoJiaraer OOJIbIIOE KOJIUYECTBO
IKCIIEPUMEHTAIILHOU palboThI, Tpenonaraercs GOpMUPOBAHUE MUHH-TPYII (110 2 YenoBeKa B
KaXKJI0M) JUI JOCTHIKEHHS] MAKCUMAJIbHOTO PE3y/bTara.

O0beM U CPOK 0CBOEHHS IPOrPaMMBbI

Cpox ocBoeHus porpammsl — 3 roaa

®opma 00yueHust — 0OyHasi, paboTa B MUHU-TPYIIIIAX.

Pexxum 3aHATHIA, IEPUOANYHOCTD M MPOAO/LKUTEILHOCTD 3aHATHI

[TpoaomKUTENFHOCTD 3aHATHIA UCYHUCISIETCS B akaJjeMuyecknx 4acax — 40 MUHYT, MEXIy
3aHATUSAMH ycTaHOBIIEHB! 10-MHUHYTHBIE TIEPEMEHBI.

Ilenarornueckas uejsecoodpasHoOCTb

[legarornueckas 1€1€cO00Pa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAeTCsl B TOM, 4YTO OHa
SBJISIETCS LEJIOCTHOW W HENpEepbIBHOM B TEYEHHWU BCEro Ipolecca OOy4eHHS U TO3BOJISET
IIKOJIBHUKY 1Al 3a I1aroM pacKpbIBaTh B c€0€ TBOPUECKHE BO3MOKHOCTU M CaMOPEaIn30BaThCs
B coBpeMeHHOM Mupe. IIpoBeaeHne u o0pabOTKa 3KCIIEPUMEHTANIBHBIX PE3YJIbTaTOB KaXI0H
3amaun GopMUpPYyET OOIIYyI0 KapTUHY MHUPOMOHUMAHUSA W CIHOCOOCTBYET Pa3BUTHUIO HAYYHOTO
croco0a MBIIIITICHHUS.

eas» mnporpamMmel: dbopmupoBaHue LEJOCTHOM  KapTUHBI  M3y4YaeMbIX

MIPUPOJIHBIX SIBIICHUI, OCBOCHUE AIIEMEHTOB HCCIIEA0BATEIILCKOM ICATEIILHOCTH, 03HAKOMIICHHE C
METOJUKaMH OOpabOTKU SKCIIEPUMEHTABHBIX pe3y/lbTaTOB C HCIOJb30BaHUEM LHQPPOBOI
00pa3oBaTeNIbHON Cpelbl, TOJATOTOBKAa OOYYarOMIMXCS K YYacTHUI0 B KOHQPEPEHIUAX U
(decTuBaIsIX, OJMMITHAIAX €CTECTBEHHO-HAYYHOH HAIIPABICHHOCTH.

3anavu J0NMOJHUTEILHOM 001Iepa3BUBaOIIEd IPOrPaAMMBbI:
ObpazosamenvHvie:.
— 3HAKOMCTBO C MPUHITUTIOM PaOOTHI JaTYMKOB U(PPOBOI 1ab0paTOpUU IO XUMHUH,

— ¢opmMmupoBanue HABBIKOB COCTaBJICHUS AITOPUTMOB 006paboTku
OKCIEPUMEHTAJbHBIX  PE3yJbTaTOB B  000JIOYKE Mporpammel  HU(poOBOH
00pa3oBaTeNIbHOI cpebl;

— ¢opMUpOBaHHE HABLIKOB pabOThl ¢ HU(GPOBBIMU JTaTYUKAMH U BCIIOMOTATEIbHBIM
J1a00paTOPHBIM 000PYJIOBAHUEM;

— yMEHHME aHalM3HPOBaTh OSKCIIEPUMEHTAIbHBIE MAHHBIE U HMX NPEICTAaBJICHUE B
rpaduuecKoM UK APYroM CUMBOJIBLHOM BHJIE;

— (¢opMUpOBaHHE HAaBBIKOB HCCIEAOBATEIbCKON JAEATEIBLHOCTH MO MpeAMETaM
€CTeCTBEHHO-MaTeMaTUYeCKOTO LHMKIa B Tpollecce aHauuza u 00paboTku
OKCIEPUMEHTAJIbHBIX  JaHHBIX i OOOCHOBaHMS W apryMEHTaluu
PaIMOHATILHOCTHU JESTEIbHOCTH B paMKaX MPOEKTHOMN IeATeIbHOCTH.

Pazsusarowue:

— cmocoOCTBOBATH pPa3BUTHUIO  TBOPYECKUX  CIIOCOOHOCTEH KaXKJI0TO

pebeHKa Ha OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/1a;

— Pa3BUTb UHTCPEC K XUMHUU KaAK 3KCHepHMeHTaHLHOﬁ HAYKE;

— PAa3BUTHUC TBOPUCCKOI'O IOTCHIHUATIA U CAMOCTOATCIIbBHOCTH B PAMKaXMHWHHU-

TPYIIIIBL;
— pa3BUTHE  TCUXO(PHU3UYECKUX Ka4ecTB,  OOy4aroImuxcs: aMsATh,
BHUMAaHHE, aHAJTUTUYECKHE CIOCOOHOCTH, KOHIIEHTPAIUIO U T.JI.
Bocnumamenvnuie:
— ¢dopmupoBanue OTBETCTBEHHOT'O ojaxoja K PELIECHUIO

OKCHICPUMCHTAJIbHBIX XUMHUYCCKUX 3a1aY;



(dopmupoBanue HAaBBIKOB KOMMYHUKAIIUU Cpend  y4aCTHHUKOB
IIPOTPaMMBI;

(hopMHpOBaHKE HABEIKOB KOMAaHTHOU PabOTHI.

IIpunuune! oréopa cogepkaHus

OO0pazoBaTeIbHBIN MPOLECC CTPOUTCS C YUETOM CIEAYIOIIUX IPHHIIUIIOB!

1.

2.

3.

4.

Kynemypocoobpasnocmu v npupodocoobpasnocmu. B mporpaMMeydnThIBAIOTCS
BO3PACTHBIC U HHAUBUAYAIbHBIE OCOOCHHOCTH JICTEH.

Cucmemnocmu. [Tony4yennsie 3HAHMUS, yMEHUs A HaBBIKH,
oOyJaronuxcs CHUCTEMHO MPUMEHSIOT Ha TIPAKTUKE,CO37aBas

MPOEKTHYIO paboTy. DTO MO3BOJISET MCIIOJIF30BaTh 3HAHUS U YMEHHS B €IMHCTBE,
LEJIOCTHOCTH,  peanu3yst  COOCTBEHHBIM  3ambIceld, YTO  CIIOCOOCTBYET
CaMOBBIPAXXEHUIO peOeHKa, pa3BUTHIO €rOTBOPYECKOIO MOTEHIIMANA.
Komnnexchocmu u  nocnedoéamenvhocmu. Peanusanus 3TOro  IpUHIMIA
MIPEIoJaraeT MOoCTENeHHOE BBEICHHE 00yJYaromUXcsi B MUP SKCIEPUMEHTAIBHON
HCCIEA0BATENBCKON XUMUHU.

Haensaonocmu. Vicnonp3oBaHue HArJISIIHOCTH MOBBIIIAET BHUMaHUE 00YJarOIUXCsl
cpeacTBamMu paboThl Ha HU(POBOM J1aOOPATOPHOM 00OPYIOBaHHUM, YIIyOssieT ux
MHTEPEC K U3y4aeMOMY MaTepHaiy, CHOCOOCTBYET Pa3BUTHUIO
BHUMAaHHS, BOOOpaKEeHUS,HAOMIOJATETHHOCTH W MBITILICHHS.

OcHoBHBIE ()OPMBI M METObI

B xozae peanuzanyu nporpaMMsl HCTIOIB3YIOTCS CIEAYIOIINE (POPMBbI 00yUeHHU !
Ilo oxBary pnerei: rpymnmoBsle, KOJUIEKTHBHBIE. [lo

XapakTepy y4eOHOU NesITeIbHOCTH:

Oecenbl (BOMPOCHO-OTBETHBIM METOJ AaKTUBHOTO B3aWMOJICHCTBHs Tejarora u
00yJaroIMXcsi Ha 3aHATHX, UCTIOIB3YETCS B TEOPETHUECKOW YacTH 3aHATHA);

3alIUTa TMPAKTHYECKOW paboThl  (MCIOJB3yeTcss Ha TBOPYECKHX OTYETax,
(hecTuBaANIAX, KOHKYpCaX, KaKk UTOT MPOJIeTIaHHON paboThI);

MPAKTUYCCKHE 3aHATHS (IIPOBOAATCS IOCIIC HM3YYCHHS TEOPETHYCCKUX OCHOB C
IEIbI0 COOPKHM YCTAaHOBOK M OTPAOOTKH pPE3YJIbTaTOB SKCIIEPUMEHTAIBHBIX
HCCe0BaHUN);

HaOmofeHUEe (MPUMEHSICTCS MPU U3YYCHHUH KaKoro-JIM0o OOBEeKTa, MPEIMETOB,
MPUPOIHBIX SBJICHUN );

Ha 3anstumax Cco34acTCAa aTMOC(bCpa n06po>KenaTeanocm, JOBCpHUd, YTO BO MHOI'OM

MIOMOTAaeT Pa3BUTUIO TBOPYECTBA M WHULMATHBBI peOeHKa. BblMoNHEeHHne SKCIEpUMEHTATbHBIX
3alaHuil TIOMOTaeT peOeHKY B MPUOOPETEHHH YCTOWYMBBIX HABBIKOB PAaOOTHI C Pa3TUYHBIMU
uM(pPOBBIMU aTYMKAMU M JTaOOpaTOpPHBIM OOOpYyIOBaHHEM. YdacTue jaeTedl B (ecTUBAIAX,
KOHKYpCax, O9KCIIEPUMEHTAIbHBIX Typax OJUMIHAJIbl Pa3HbIX YpPOBHEH SBISIETCS OCHOBHOM
dbopMOll KOHTPOJIE YCBOEHHUS MPOTpaMMbl OOyYeHUS M JTUATHOCTUKU CTEHEHH OCBOCHHUS
MPAKTUYECKUX HABBIKOB pEOCHKA.

MeTtoabl 00y4eHus
B mporecce peanuzanuu mporpamMmbl UCHOJB3YIOTCS pa3iMYHbIE METOABIOOYUEHUSI.

1 . Metoast OopraHu3alvn H  OCYIICCTBJICHUA y‘{e6HO'H03HaBaTCJIBHOI>'I
ACATCIIbHOCTH

HaznaoHble (TI0Ka3 BUJEOMATepHalIOB U WILTIOCTpALUi, TOKa3 paboThIC HU(PPOBBIM
1 J1ab0paToOpHBIM 000PYAOBAHUEM);



—  npakxmu4ecKu-oericmeenHvle (TexHosorun IO IKJIFOUEHUS u(ppoOBOTO
000pyI0BaHuUs K TAOOPATOPHBIM YCTAHOBKAM B IPOLIECCE PEIICHUS MPAKTHYECKHX
3a7a4);

— npobremHo-nouckosevie (aHAIU3 MPOOIEMHON CUTyalluu IO CHOCO0aM M3MEpEeHUs
Ha0JI01aeMOM SIKCIIEPUMEHTAIBHOM BETUYNHBI);

—  Memoobl CamMOCMOSMeNbHOU pabomsl U padbomvl NOO PYKOBOOCMBOM Nedazo2d
(cOopka ycTaHOBOK, 00pabOTKa pe3yabTaTOB, aHAIM3 M JIOCTOBEPHOCTH
MOJTyYCHHBIX JTaHHBIX);

— uHgopmayuoHuvie (JNEKIMs, CEMHHAp; Oecena; pedyeBas HHCTPYKIHS 10 TEXHUKE
0€30MacHOCTH MpU paboTe ¢ Ja00paTOPHBIM O00OPYIOBAHUEM; YCTHOE H3JIOKEHUE;
0OBsICHEHHE HOBOTO MaTepHalia U CIIOCOOOB BBINOJHCHUS 3a/laHus; OOBICHEHUE
MOCJIEI0OBATEILHOCTH JIGUCTBUM W COJEp)KaHUs; OOCYXKJEHUe; Teaarorudeckas
OIIEHKarpolecca JesITeIbHOCTH U €€ pe3yJIbTaTa).

2. MeToapl KOHTPOJIS U CAaMOKOHTPOJS 3a 3(G(PEKTUBHOCTHIO Y4eOHO-TI03HABATENBHOIM

NEeSITeTbHOCTH:

— YCTHBIA KOHTPOJIb M CaMOKOHTpPOJb (Oecema, pacckas y4eHHKa,00bSICHEHHE,
YCTHBIHN OTIpOC);

— TPaKTHYECKUI KOHTPOJb U CAMOKOHTPOJb (aHAIN3 YMEHHUsSI paboTaThC
J1a00paTOPHBIM 000PYIOBAHUEM ),

— HabmofeHus (aHaU3 SKCIEPUMEHTANbHBIX JaHHBIX B IpOILECCe
HCCIEA0BATENHCKOM EITEIILHOCTH ).

21.]'[?1 CO3JaHUus KOM(bOpTHOl"O TICUXOJIOTUYCCKOI'0 KIIMMaTa Ha 3aHATUAX HTPHUMCHSIIOTCA
CIIeyIOIINe TeJaroruuyeckue MPUEMBL: CO3JaHhe CHUTYyalluu ycrexa, MopajbHas TOJICpPKKa,
0/100peHue, moxBaja, OOIIPEHHE, TOBEPHE, J0OpOKeTaTeIbHO-TpeOoBaTeILHAS MaHepa.

B xone peanuzanuu nporpaMMbl HCIIOJIB3YIOTCS CAEAYIONINE THIbI 3aHATHIA:

— KOMOWHHpOBaHHOE (COBMEIIEHHWE TEOPETHYECKOM M TPAKTHYECKOW yacTen
3aHSTHS;, MPOBEpKAa 3HAHUK paHEe U3YYEHHOTO MaTepHualia; H3JI0KEHHE HOBOIO
MaTrepuana, 3aKpeIuleHHe HOBBIX 3HaHUM, (OpPMHUPOBAHHME YMEHMH IepeHoca U
MPUMEHEHMs] 3HaHUW B HOBOM CHUTyallUM, Ha MpaKTHKE; OTpabOTKa HAaBBIKOB U
YMEHH, HeOOXOIUMBIX IIPU PaboTe ¢ IKCIEPUMEHTAIBHON YCTaHOBKOI);

— TeopeTHdeckoe (CoOOIIeHHEe U YCBOCHHE HOBBIX 3HAHUM MPH OOBSCHEHHUH HOBOM
TEMBbl, U3JI0KEHHE HOBOIO MaTepuana, OCHOBHBIX IIOHATUN, OIpeleIeHHe
TEPMHHOB, COBEPIICHCTBOBAHUE U 3aKpPEIUICHUE 3HAHUN);

— KOHTpOJIbHOE (IIPOBOAUTCSA B ILENSAX KOHTPOJS W MPOBEPKH 3HAHWUM, YMEHUH U
HaBBIKOB 00y4aIOIErocs 4yepes 3aluTy NPaKkTHIecKopaboThl);

— TpaKTUYECKOE (SBISETCS OCHOBHBIM TUIIOM 3aHSTHI, UCIOJIB3YEMBIX
B MporpaMme, Kak MpaBHIIO, COACPKHUT (POpMHUpOBAHME YMEHHUI U HABBIKOB, UX
OCMBICJICHHE U 3aKpeIIeHUEe Ha MPAKTUKE MPH BHIIOJHEHUH SKCIIEPUMEHTAIBHBIX

3aJlaHuM, MHCTPYKTaXX MPU BHINOJHEHUH MNPAKTUYECKHX PAaOOT, HMCIOJIb30BaHUE
BCEX BUJIOB MPAKTHUK);

— BBOJHOC 3aHATHC (HpOBOI[I/ITCH B HadaJlIe Kypca C MNOCJIbKO 3HAKOMCTBA C
O6p330BElTCJ'ILHOI>i nporpaMMoﬁ, COCTaBJICHHUC HHHHBHI[yaHLHOﬁ TPACKTOPUU
O6y‘leHI/IH; a TaK’KC IIpHU BBCACHUU B HOBYIO TCMY HpOFpaMMH).

IInanupyemsle pe3yJibTaThl
ITo ntoram o6yueHus 1o nporpamme peOEHOK JEMOHCTPUPYET CIEAYIOIINE PE3YIbTaThl:

— 3HAET NPUHLMIIBI pabOThI HA 000PYAOBaHMK LU(POBOH 1a0OPATOPUUIIO XUMUH;

— 3HAeT aJIroOpuTMbl OOPaOOTKM SKCIEPUMEHTAIBHBIX PE3yJIbTaTOB B IH(POBOI
o0pa3oBaTebHOH cpee;

— IpaBWjIa TCEXHUKH 0e30IMacHOCTH npu pa60Te C OSKCICPpUMCHTAJIbHBIMU
YCTaAaHOBKaMMH;

— yMeeT MHTErpupoBaTh pa3inyHble OJIOKM HU(POBOM iabopaTopuu s CO3MaHUS



HOHHOHCHHOﬁ YCTaAHOBKHU IJIS BBITIOJITHCHU A (1)I/I3I/IKO- XUMHNYCCKOTO UBMCPCHUA,

— YMeEeT aHaJu3upoBaTh, 00OpadaThIBaTh AKCIEPUMEHTANIbHBIE JTAaHHBIE, IPOBEPSITH
JOCTOBEPHOCTH MOJy4EHHBIX PE3YJIbTaTOB.

MexaHu3M OLleHUBAHUS 00Pa30BaTeIbHBIX Pe3yJIbTATOB
Yposenv meopemuueckux snanuii.

— Huskuii yposenv. OOydaromuiicss 3HaeT (parMeHTapHO H3ydeHHBbIE (HIUKO-
XAMUYECKHEe W XUMHUYECKHE TPOLECChl W 3aKOHOMEpHOCTH. M3noxkeHue
Marepuaia cOuBUMBOE, TPEOYyIOIee KOPPEKTUPOBKH HABOSIIUMU BOIIPOCAMH.

— Cpeonuii ypogenv. OOy4arOIIMIICS 3HAET TEOPETUUECKHE 3aKOHOMEPHOCTH, HO
HUCIBITHIBACT CJIIOKHOCTHU JId UX O6Hapy7KGHI/I$I N3 SKCIICPUMCHTAJIbHBIX JAaHHBIX U
IMO3TOMY IJId IMOJHOTIOPACKPBLITHUA TEMbIL Tpe6y10Tc;[ JONOJHHUTCIIBbHBIC BOITPOCHI.

— Buwicoxuii ypogenn. OOydalOmUICS 3HAET TEOPETUUYECKUE 3aKOHOMEPHOCTH
HaOJII0JTaeMBbIX SIBIIEHUH, YMEET MX OIPEAEIUTb UCXOAS U3 IKCIEPUMEHTAIbHbIX
HaO0JI0IeHUH ¥ TITyOOKO MOHUMAET MPOIECChl XMMUYECKUX SIBJIeHUNH. MoKeT naTh
JIOTUYECKH BBIJICPXKAHHBIM  OTBET, JEMOHCTPHUPYIOIIMN IIOJIHOE BIIAJCHUE
MaTepHUaIOM.
Yposenv npaxkmuuyeckux Hagvikoé u ymenuu. Bnademue mexunonocuamu padomoel 6
yughposoii cpede, ananrus u 00CMOBEPHOCMb NOJYUEHHbIX Pe3)IbMamos:.

— Husxuii  yposenn. TpeOyeTcs TOCTOSHHAS KOHCYJbTAlMsl Teaarora TIpH
MPOTpaMMHUPOBAHUH TTApaMETPOB B IUPPOBOH Cperie.

— Cpeonuii yposens. TpelOyercsi mepuogndeckoe KOHCYJbTUPOBAHHE O TOM, KaKHe
METOAbI HCIIOJIB3YIOTCA npu aHaJIn3¢€ PE3YILTAaTOB I/IBMepeHI/Iﬁ,
MpOTrpaMMHUPOBAHKE TTapaMEeTPOB B IUPPOBOH cpere.

—  Bwicoxuil yposetnsn. CamMocTosTeNnbHBIA BRIOOP METOIOB aHAJIM3a U 00pabOTKH
OKCIIEPUMEHTAIBHBIX ~ PE3YJIbTaTOB, CBOOOJHOE  BIIQJICHUE IMPOTPAMMHBIM
obecrieueHreM MUGPOBOHOOPa30BATEIIHHOM CPEIBI.

Conpsoicenue yugposvix 0amuukos ¢ 1aO0pamopHbIMU YCMaAHOBKAMU

—  Husxuili yposenb. He MoXeT coOparTh YCTaHOBKY C JaTYMKaMU OE3ITOMOIIH
nejarora.

— Cpeonuiti ypogens. MoxeT coOpaTh yCTaHOBKY C JaTYMKaAMU IPUITOACKA3Ke
nejarora.

—  Buicokuii ypogens. Crioco6eH caMOCTOATENBHO COOpaTh YCTAHOBKY CIaTYHKAMU,
MIPOSIBIISAS. TBOPUYECKUE CIIOCOOHOCTH.
®opmbl 0/ABEIeHUS HTOTOB PeaJTu3aluu NPorpaMmMbl
OtcnexuBanue pe3yabTaToB 00pa3oBaTEIBHOTO mporecca
OCYILIECTBIISICTCS TI0 Pe3yIbTaTaM 3allUThl IPAKTUUYECKUX PadoT.
[Ipu nmoaBeIeHUU UTOTOB OCBOCHUS IIPOTPaAMMbl UCTIOIB3YIOTCS:

— ompoc;

— HaOIIoAeHHE;

— aHanM3, caMOaHaJIu3,

— cobecenoBaHue;

— BBINIOJTHCHHUE TBOPUYECKHX 3a/IaHUIA,

— yd4acTue JieTell B DKCIIEPUMEHTAIIBHBIX Typax OJMMITHAJ, KOHKYpCaxXH
(ecTHBaNAX pa3TUIHOTO YPOBHSI.
MartepnajJbHO-TEXHHYECKOE o0ecreyeHne:

1 . ECCHpOBO,Z[HOfI MYJIbTHAATUYUK no XHUMHH ¢ 4-msa BCTPOCHHBIMU
JaTYUKaMU:

— nmaruuk pH ¢ auamazonom usmepenus He yxe yem ot 0 no 14 pH;

— JIaT4YMK BBICOKOW TeMIeparypbl (TepMONapHbBIN) C JHana30HOMU3MEPEHHS HE
yxe uem oT -100 o +900C;



— JIaT4YMK DJIEKTPOIPOBOJAUMOCTHU C JMANAa30HAMHU H3MEpeHus He yxkeuem oT 0 110
200 mxCwm; ot 0 10 2000 MxCwMm; ot 0 10 20000 MKCwMm;

— JIaTYUK TEeMIepaTypbl IUIATUHOBBIM C JAMANa30HOM H3MEPEHUs HEYKe YeM OT -
30 no +120C;

2. JIONOJIHUTEIBHBIN JaTYUK ONTHYECKON MIOTHOCTH 525 HM.
3. Axceccyapei:
— kabens USB coequHuTENbHBIN;

— 3apsaHoe YCTPOMCTBO ¢  kabenem
miniUSB;

— USB Apantep  Bluetooth 4.1 Low
Energy;

— KpaTkoe PYKOBOICTBO 1o SKCILTyaTaluu nudposoit
nabopaTopuu;

— Habop 1abopaTOPHOM OCHACTKH;

4. Bcnomozamenvroe obopydoeanue:
— Becsl 1aboparopusie AnekTporHbIe 200 T;
— CIHPTOBKA;

5. Xumuueckas nocyoa:

naboparopHasi, BOpPOHKa KOHHYECKasl, Mmajiovyka CTeKIsHHas, npooupka [1X- 14 (10
IITYK), cTakaH BbICOKMI ¢ HocukoM BH-50 ¢ merkoit (2 mTyku), UMIUHAP
u3MepHuTenbHbIi 2-50-2 (CTEKISHHBIN, C TPUTEPTOW KPBIMIKOW), IITATHB IS
npoOupok Ha 10 THE3N, 3aKMM TPOOMPOUHBIM, MIMaTeNb-oXkKedka (3 MITYKH),
Ha0op (IaKOHOB IJI XpaHEHHUsT pacTBOPOB U peakTHBOB (00beM ¢urakona 100 mut -
5 KOMIUIEKTOB 10 6 mTyK, o0beM (akoHa 30 M - 10 KOMIUIEKTOB 10 6 MITYK),
UIAHAP U3MepuTenbHbiid ¢ HocukoMm 1-500 (2 mtykwm), crakan Bbicokuii 500 mut
(3 mTyku), HabOp epimel A MBIThS MOCYABI (€pII IS MBIThS TMPOOHUPOK - 3
HITYKH, €pIII JJIs1 MBITbS KOJIO
- 3 mTykH), xamat Oenbiii X/6 (2 mITyKH), TEpUYaTKH PE3MHOBBIE XHMHUCCKHUE
croiikue (2 mTykn), OYkd 3ammTHbie, GuIbTpbl OyMaxHbie (100 mTyk), roprouee
it ciuptoBok (0,33 ).

6. Peaxmuewi:

—  aJIIOMUHUM;

—  JKene3o;

— COJISIHasl KUCIIOTA;

— HHIUKATOpBI (METUIOpaHXK, peHoTanenH);

— BOJHBII PaCTBOP aMMHAKa;

— BOJHBIN pacTBOP NEPOKCHIA BOJIOPOA;

— HUTpaT cepedpa U Apyrue peakTHBhl (B oOwIeH cI0KHOCTU - 44 pa3nuyHBIX
BEIIECTB, HUCMOIb3YEMbIX [UIsI COCTaBIEHHS KOMILUIEKTOB PEAKTHBOB TMpHU

MPOBEJICHUU DK3aMEHAI[MOHHBIX JKCIEPUMEHTOB MO KypCy IIKOJIbHOU
XUMUH);

7.HporpaMMHoe o6ecnequHe, MCTOANYCCKHUEC PCKOMCHAAIINN U BUACOPOJINKH.

OpraHI/BaHI/IH pa6oqer0 MpOCTPAHCTBA 06yqa101ueroca OCYHICCTBJISACTCA C
HCIIOJIb30BAHHUEM 3;[opOBLec6epera10m1/1x TexHojioruii. B Xxonae 3aHATHS B 00s13aTeILHOM
NOopsAAKE TMPOBOAUTCA (I)I/IBI(YJ'IBTHaYSBI, HaIlpaBJICHHBIC Ha CHATHUC 061].161"0 n JIOKAaJBHOTO
MBIIICYHOTO HANPsOKCHUSA OT KOMIIBIOTEpa C I.IH(i)pOBOfI J'Ia60paTOpI/II/I. B COZCPIKaHUC
(I)I/I3KyJ'IBTypHBIX MHUHYTOK BKIIIOHANOTCA YIIPAKHCHUSA HaA CHATHC 3PUTCIIBHOTO W CIIYXOBOI'O
HaIIpsDKCHU A, HAIIPSKCHUA



MBI TYJTOBHINA W MEJIKHX MBI KUCTEH, HA BOCCTAHOBIEHUE YMCTBEHHOMPAOOTOCTIOCOOHOCTH.

YUEBHBIN TUTAH
Pasznen Tema Koui-Bo 1acos ®opma
TEOpHU MpaKkT BCer MnmoaABEACHUSA
b HKAa 0 HUTOr0B
1.BBoiHOE 3aHsTHE. 1 0 1 | Ompoc
DIEeKTPOIPOBO DNEeKTPOIUTHYECKAS
JTHOCTh muccormanusa. CocrosiHue
pacTBOpPOB MOHOB B pacTBOpax. Buel
JJIEKTPOJIUTOB IIPOBOHHUKOB JJICKTPUICCTBA.
TexHuka 6€301aCHOCTH
2. Onpenenenue yaenpHOM 0,5 15 2 Ompoc, HabOMIOICHNME,
AIEKTPOTIPOBOTHOCTH cobecenoBanue,
pa30aBJICHHBIX PACTBOPOB JIOTIOTHUTEITHLHO®
KHCIIOTBI, IEJIOYH U COTTN TBOPUYECKOE 3aJ[aHHE,
3. OnpeneneHne KOHCTaHTHI 0,5 0,5 1 aHaIN3
JMCCOIIMAITIH CJIA00TO JIOCTOBEPHOCTH
JJIEKTPOJTHTA pe3yabTaTOB
[Torenmometp 1. IlousiTe O CTEKIITHHOM 0,5 15 2 Ormpoc, Habm01eHNE,
us(pH-metpus) aneKkTpoie (0COOEHHOCTH XUMHUH cobecenoBaHue,
ctekna). 3mepenus pH co JIOTIOJTHUTEIILHOE
CTCKJISTHHBIM DJICKTPOJIOM TBOPUYECKOE 3aJ[aHHE,
2. Ompenenenne pH-niokazarensi| 0,5 0,5 1 | anamms
pacTBOpa HEU3BECTHOIO AOCTOBCPHOCTH
BeEIeCTBA pe3yabTaToB
['paBumeTpus 1. IIpaBuiia B3BEIIMBAHUS U 0,5 15 2 Ornpoc, Habm01eHNE,
MIPUTOTOBJICHUS] HABECKHU. cobecenoBaHue,
N3mepenune n3MeHeHus: Macchbl JOTIOTHUTEIBHOE
peaKmoOHHON CMECH JI0 U TOCTe TBOPUYECKOE 3aJ]aHHE,
peaxiuu. aHanu3
2. PacueT MaccoBoH 10iH 0,5 0,5 1 JIOCTOBEPHOCTH
KapOOHAT-MOHOB B HABECKE pe3yabTaToB
TEXHUYECKOTO KapOoHaTa
KaJIbIUs TOCJIE €r0 PAaCTBOPEHUS
B COJISIHOM KHCIIOTE
Cnekrpodoromer | 1. OCHOBHBIE METOBI 0,5 1,5 2 | Ompoc, Habm0eHHE,
puuecKuit KOJIMYECTBEHHOTO aHaju3a B cobecenoBanue,
XUMHYECKUN abcopOLMOHHON JOTIOTHUTEIHHOE
a”Haiu3 cnekrpockonuu. Onpezaenenue TBOPYCCKOC 3a/laHUC,
ONTHYECKOU IIOTHOCTH (A) 115t aHanus
pacTtBopoB MnQOy4” pazHoit AOCTOBEPHOCTH
koHueHTpauuu (C) u pe3yNnbTaTOB
MOCTPOCHUE TPATYHPOBOYHOTO
rpapuka A=f(C).
2. Onpenenenue koHrenrpanuu | 0,5 0,5 1
MnOy4 -HOHOB B HEU3BECTHOM
pacTBope.
da3o0BbIC 1. Onpenenenuie Temneparypsl 0,5 0,5 1 | Omnpoc, HabmoneHue,




paBHOBECHs

IJIaBJICHUS TBEPBIX BEILIECTB C
MOMOIIILIO TATYMKA BEICOKOM
TEMIIEPATYPHI (TepMOIIaphbl)

cobecenoBanue,
JIOTIOJIHUTEIILHOC
TBOPUYECKOE 3a/IaHuE,

2. [loctpoenue hazoBoii 0,5 15 2 aHaJin3
JarpamMMbl «HUTPAT JINTHUS- AOCTOBCPHOCTH
HHUTPHUT JIATHUSD B KOOPAUHATAX pe3yJIbTATOB
«COCTaB-TeMIIEpaTypay.

Ornpenenenre TOYKU 3BTEKTUKHI

Bcero 6 10 16




COHAEPXAHUE ITPOI'PAMMBI
Pa3nes «2J1eKTpPONPOBOIHOCTH PACTBOPOB 3JIEKTPOJIUTOBY.

Tema 1. BBogHoe 3ansTHe. Dnekrposntudeckass auccouuanus. CocTosiHHE HOHOB B
pacTtBopax. Buibl NpoBOIHUKOB IeKTpUYecTBa. TeXHHKA0E3011aCHOCTH.

Teopus: IlpsiMble U KOCBEHHBlE uU3MepeHMs. Meroauka 0OpabOTKU pe3ysbTaToOB
u3MmepeHuil. OcHOBHble TpeOOBaHUS K BBIIOJHEHHMIO IpakTH4Yeckux pador. TexHuka
Oe3omacHoCTH mpu  pabore  OOydaromMXcs CO  BCIIOMOTATEIBHBIM  JIAOOPATOPHBIM
000pyJIOBaHUEM, COMPSDKEHHBIM C LUGPOBBIMU JAaTYNKaMHU, C PACTBOPAMH Pa3IMYHBIX
XMUMHMUYECKUX BEIIECTB U AJIEKTPUYECKHMM TOKOM. MHCTpyKIMS MO KaXa0My MOJIYJIIO.
OCOOGEHHOCTH TTPOTPAMMHOTO OOECTICYECHUS
«udposas mabopaTopusi XkMUIECKOTO dKcriepuMenTay. Lludpossie gqarunku. [lonkmoyeHue k
HOYTOYKY. I'paduueckas nHTepnperanus 3KCepuMEHTAIbHBIX JaHHBIX.

®dopMbl 3aHATHIL: JIEKIUs, Oecena.

Tema 2. OnpeneneHue yISIbHOW BICKTPONPOBOTHOCTH pPa30aBICHHBIX pPACTBOPOB
KHCIIOTBI, IEJIOYH U COJIH.

Teopusi:  BuABl  DJIEKTPONPOBOJHOCTH  PACTBOPOB  DIEKTPOIUTOB  (yAenbHas |
SKBMBaJIEHTHAs); 3akoH Koubpayia; npeneabHble MOJABHKHOCTH HOHOB; 3((EKTHl TOPMOKEHUS
MOHOB B PacTBOPAX.

[IpakTuka: onmpeneneHue yaeabHOM M SKBUBAJIEHTHON AJIEKTPONPOBOJHOCTH PACTBOPOB
IIeJIOYM, KHUCIOTHI M COJIU (XJIOPUAOB- U CyIb(AaTOB) MPH Pa3HbIX KOHLEHTPALMSIX; PACUET
MpeAeTbHOM SKBUBAJICHTHOM 3JIEKTPOTIPOBOIHOCTH 110 Tpaduky JI=f{(C).

®dopwmpbl 3aHATHIL: Oecena, mpakTHdeckas padoTa.

O6opynoBaHle U pEakTHBBI: IITATHUB, JATYUK SIIEKTPOINPOBOJUMOCTU C JAMANIa30HAMU
n3Mepenus He yxke dyeM ot 0 mo 200 mMkCwm; or 0 mo 2000 mxCwm; ot 0 mo 20000 MkCw;
xumMudeckuid crakad (50 mi); kabenp USB coenmmHUTENbHBIN; 3apsaHOE YCTPOUCTBO ¢ Kabemem
miniUSB; USB Apantep Bluetooth 4.1 Low Energy; HoytOyk; KpaTkoe pPYyKOBOJCTBO IIO
IKCIUTyaTaluu  1U(POBOI  J1abOpaToOpuu; MTPOrpaMMHOE OOECIEYCHHE; PaCTBOPHI IIEJIOYH,
CUJIBHOU KHCJIOTBI, COJIM U YKCYCHOU KUCIIOTHI.

Tema 3. OnpeneneHre KOHCTAHTHI TUCCOIUAIINM C1a00T0 JIEKTPOJINTA.

TGOpI/IﬂZ CBA3b DJJICKTPOIIPOBOAHOCTHU M CTCIICHU AUCCOLHAIUU ciaboro SJICKTPOJINTA,
QJICKTPOIIPOBOJAHOCTD BO/BI.

[IpakTuka: omnpeneneHue yaeabHOM U SKBUBAJIEHTHOW 3JIEKTPOIPOBOIHOCTH PACTBOPOB
YKCYCHOM KHUCIIOTHl pPa3HOM KOHIEHTpaluu; pacueT mo 3akoHy Kombpayma mnpenenbHON
ANIEKTPOTPOBOIHOCTH YKCYCHOM KHCIIOTHI; paciyeT CTENEHU AUCCOIUAINH (a) YKCYCHOM KHUCIOTHI
P Pa3IUYHBIX KOHIIEHTPALIUAX B PacTBOPE.

dopmbl 3aHATHIN: Oecelia, pakTHieckas paboTa

O6opynoBaHue: MITATUB, JATYUK JIEKTPOIPOBOJUMOCTH C TUANa30HAMH HU3MEpPEHUsl He
yxke gem ot 0 7o 200 MmxCwm; ot 0 1o 2000 MxCwm; oT 0 10 20000 MxCwm; xumudeckuii crakat (50
Mmn); kabenbp USB coenunuTenbHbli; 3apsaaHoe yctpoiictBo ¢ kabenem miniUSB; USB Anamnrtep
Bluetooth 4.1 Low Energy; HoyrOyk; KpaTkoe PYKOBOJICTBO MO JKCIUTyaTauuu HH(POBOil
naboparopuu; MporpaMMHOE 00ecTrieueHre; paCTBOPHI YKCYCHOM KHUCIIOTHI.

Paznen «Ilorennuomerpus (pH-meTpus)».

Tema 1. TToHATHE O CTEKISTHHOM 3JIEKTPOJe (0OCOOCHHOCTH XUMUU CTEKIIA).
N3mepenust pH co CTEKISTHHBIM AIIEKTPOIOM.

Teopus: BuabI MOTEHIIMOMETPHUH (TIpsiMasi U KOCBEHHAs); MOHATHE 00 MOH- CEEKTUBHBIX
ANIEKTPOJAX; CTEKJSIHHBIM DJEKTPOJ U OCOOEHHOCTH XHMHMM CTEKJIa; MeXaHU3M paboThl
CTEKJITHHOTO 3JIEKTpOoJia (MOHHBIM OOMEH); BJEKTPOJA CpaBHEHHUS; T'ajJbBAaHUUYECKHH 3JIEMEHT;
ypaBHeHue HepHcra.

HpaKTI/IKaZ BHUMATCIIBHOC O3HAKOMJICHHUC C PYKOBOACTBOM K J'Ia60paT0pH01>i pa60Te;



cOOpKa AMEKTPHUUECKOM LTI B COOTBETCTBUU C METOAMYECKON PEKOMEHAAMEH K MPAKTUIECKOM
paboTe; KamuOpYIOT HIKAIy MOTEHIMOMETpa C MOMOIIBIO JBYX BCIIOMOTaTelIbHBIX Oy(hepHbIX
pPacTBOPOB U €CIIM HEOOXOAMMO, TO KOPPEKTHUPYIOT €r0 C MOMOIIbIO CIEIHAIbHOW HAaCTPOMKHU.
[lepen kaxapIM TOTPY)KEHHEM O3JIEKTpoaa B OydepHbIi WM HCCIeNyeMBIii pPacTBOp, €ro
(31eKTpOo1) HEOOXOJUMO TIIATEIFHO MPOMBITH AUCTHIUITMPOBAHHONW BOJOW M OCTOPOKHO YIAIUTh
M30BITOK BOJIBI C €70 MOBEPXHOCTU (PUIbTpOBaIbHOM Oymaroi. Mcmonb3ys muppoByro 000JI0UYKY
MIPOTrpaMMBbl, 3aHOCHM JaHHbIC B TAOJHIy U CTPOMM MO ITHM JaHHBIM KaTHMOPOBOYHBIN rpaduk
pH oT KOHIIEHTpanuK pacTBOpa KUCIOTHI WIX LIEIO0YH.

®dopmpbl 3aHATHIA: Oecena, mpakTudeckas padoTa.

Oo6opynoBanue: mwraTiB, Aatdyuk pH ¢ quamasoHom uzMepenus He yxe yeMm ot 0 o 14
pH; xumuueckuii crakan (50 mi); xabenp USB coennHUTENbHBIN; 3apsiiHOE YCTPOMCTBO €
kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyrOyK; KpaTKkoe pyKOBOJCTBO
M0 JKCIUTyaTalluu UQpoBON JabopaTOpuu; MPOrpaMMHOE OOECIIEYeHHE; PACTBOPHI MIEJTOYH U
CHJIBHOM KHUCIIOTHI; OydepHbie pacTtBopbl (¢ pH>7 n ¢ pH<7); BcnomorareiabHoe 1abopatopHOe
o0opynoBaHue (CKISIHKA C TUCTUILIMPOBAHHOM BOJOM, (pMiIbTpOBabHas Oymara u ap.).

Tema 2. Onpenenenne pH-noka3zaresns pacTBOpa HEM3BECTHOTO BEIIECTBA.

Teopusi: mkama pH; pacuer KOHUEHTpallMM HOHOB BOJOPOJA; 3aBUCMMOCTh pH oT
KOHIEHTPAIIMH pacTBOPA.

[IpakThka: BHHUMAaTEIbHOE O3HAKOMIIEHHE C PYKOBOJCTBOM K JIaDOpaTOpHOW paborte;
cOOpKa DJEKTPUYECKOW TIIeMM B COOTBETCTBHM C METOJMYECKOW pEKOMEHIaluen K
MPAKTUYECKONW padoTe; KATMOPYIOT IIKATy IMOTEHIIMOMETPa C TIOMOIIBIO ABYX BCIIOMOTATEIIbHBIX
Oy(depHBIX PacTBOPOB M €CIIM HEOOXOIMMO, TO KOPPEKTHPYIOT €ro C MOMOIIBIO CHEIHATHHON
HacTpoiiku. Ilepen KaXapIM MOTPyKEHUEM dJIeKTpoia B OyhepHBIA WU UCCIETYeMBbIH PacTBOD,
ero (dNIeKTpoa) HEeoOXOAWMO THIATENbHO MPOMBITH AMCTUIUIMPOBAHHON BOJONW U OCTOPOKHO
yAQIATh W30BITOK BOJBI C €ro TMOBEPXHOCTH (UIbTpoBabHOW Oymaroi. Ompenemsiercs pH
pacTBopa W JenaeTcsl BBIBOJ O XMMHUYECKON NpUpPOJE HCCIEAYeMOro BellecTBa (KHUCIOTa WU
OCHOBaHHE).

®dopmbl 3aHATHIL: Oecea, TpaKTHYecKas padoTa.

OOGopynoBanue: mTaTuB, daT4uK pH c nuamazoHoMm m3mepeHus He yxe yem ot 0 mo 14
pH; xummueckuii crakan (50 mun); xabenp USB coenmMHUTENBHBIN; 3apsSaIHOE YCTPOWCTBO C
kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyrOyk; KpaTkoe pyKOBOJCTBO
[0 3KCIUTyaTalnuu IUGpoBoil 1abopaTopuu; MPOorpaMMHOE OOecrieyeHe; pacTBOPHI LIEIOYH U
CIWJIBHOM  KHUCJIOTBI,  BCIOMOTareiabHoe  JlabopatopHoe  o00opydoBaHue  (CKISIHKa  C
TUCTUJUTMPOBAHHON BOJOM, GUIIbTpOBaNibHAs Oymara u Jp.).

Paznen «I'paBumerpus».

Tema 1. HpaBI/IJ'Ia B3BCHIMBAHUA W IIPUTOTOBJICHUSA HABCCKH. I/ISMepeHI/IC HU3MCHCHUA
MacCChbl peaKHHOHHOﬁ CMCCH N0 U ITOCJIC pCAKIIHNH.

Teopm{: OCHOBHBIC  IIOJIOXKCHHUSA  I'PABUMCTPHU, CAMHUIIBI HU3MCPCHUA  MACCHI;
rpaBI/IMCTpI/I‘IGCKHﬁ (1)aKTOp B XHUMHYCCKOM dHAJIMU3C; KJIACCbhl TOYHOCTH BCCOB; IIpaBUJIad
NEpCBCACHUS HABCCKU B PACTBOD.

IIpakTuka: HacTpoiika aHaJIMTUYECKUX BECOB; B3BEIMBAaHHE 3apaHee MPUTOTOBIEHHBIX
HABECOK Pa3HOM Macchl U ONpPEAEIEHUE TOUHOCTH B3BEUIMBAaHM; OTJEJICHNE 0CaKa U3 pacTBopa
Ha (QWIBTP C TOMOILIBIO (DUIBTPOBAHUSA; CYILIKA, MPOKAIMBAHWE W B3BEIIMBAHHE OCAJKOB
Pa3IMYHBIX BEIIECTB (MaJaXuT, KapOOHAT KaJblMs, KPUCTAJUINYECKAs COAa, MEAHBIM Kymopoc
ap.). Pacuer mo JaHHBIM TpaBUMETPHUM XMMHUYECKOH (QOpPMYJbl HCCIEIyeMOIo BeIecTBa.
IlenecooOpa3Ho TNPOBECTH CpaBHEHUE PE3YJIbTATOB CpPEAM pa3HbIX TPYNN IMIKOJIHHHUKOB,
BBITOJTHSAIOUINX OJJMHAKOBBIE 33 JaHHUS.

®dopmpbl 3aHATHI: Oecena, MpakTUdyeckas padora.

Ob6opynoBanue: Becbl jabopatopHble uiekTpoHHbIE 200 T; KOMIIEKT JabopaTOpHOI
MOCY/Ibl; CIIUPTOBKA; XUMUYECKHE PEAKTUBHI (KPUCTAIUIOTUAPATHI, KApOOHATHI); (PUIBTPOBAIbHASL
Oymara; KaJIbKyJATop.



Tema 2. Pacuer mMaccoBoil 1oimu KapOOHAT-MOHOB B HaBECKE TEXHUYECKOTO KapOOHATa
KaJIBLIMS TI0CJIE €r0 PACTBOPEHMS B COJITHOM KHCIIOTE.

TCOpI/IHZ IIOHSATHE O MAcCOBOM J0JI¢ OCHOBHOI'O KOMIIOHEHTa U HpI/IMeCCfl B XUMHYCCKHX
BCIICCTBAXx.

[IpakThka: B3BEHIMBACTCS HEOOXOAMMBIH OOBEM COJITHOM KHCIOTBHI ; B3BEHIUBACTCS
HEO0OXOIMMO KOJIMYECTBO IMPEIABAPUTEIILHO M3MEILYCHHOTO TEXHUYECKOTOo KapOOHAaTa KajbIlus
WIM MarHusi; J00aBJSIFOT KHUCJIOTY B CTakaH CTHAaBECKOW KapOOHAaTa HW IKAYT TIOJHOTO
MPOTEKAHUs PEAKIMH, MTOCIIC YET0 B3BELIMBAIOT MOJIYYEHHBIA PACTBOP; MO Pa3HUIIE MACC CYMMBbI
HCXOJHBIX HABECOK M IMIOJYYEHHOTO TIOCJI€ CMELICHHS W NPOTEKaHHWs peakuuh pacTBOpa
pacCUMTHIBAIOT MAcCy BBIJCIMBUIEIOCS YIJIEKHCIIOrO Tra3a; MEepEeCUUTHIBAIOT Ha
«UYUCTHIN» KapOOHAT B HMCXOJHOM HABECKE W BBIYHCISIOT MAacCOBYIO IO KapOoHaTta B
HCXOJHOM HaBECKeE.

®dopmpbl 3aHATHIL: Oecena, mpakTudeckas padoTa.

OGopynoBanue: Becbl jaboparopubie 3ekTpoHHBIe 200 T; KOMIUIEKT JabopaTopHOM
MOCY/Ibl; CIUPTOBKA; XUMUYECKUE PEAKTUBBI (KPUCTAIIIOTUAPATHI, KApOOHATHI); (GUIBTPOBaIbHAS
Oymara; KaJbKyJsaTop.

Pasznena «CnexkrpodoromMeTpuuecKuil XUMHYECKHMH aHAJIM3).

Tema 1. OcHOBHbIE METOJBI KOJHMYECTBEHHOTO aHaln3a B aOCOpPOIMOHHOMN
cniekTpockonuu. OrmpenencHue onTuueckod miotHocTH (A) mms pactBopoB MnOs pasHoit
koHueHTpauuu (C) u noctpoenue rpagynpoBouHoro rpapuka A=f(C).

TeOpI/ISII MOrJIOICHHUE BCEUICCTBOM HU3JIYYCHHA, OJICKTPOMAarHuTHasA IIIKalld, OCHOBBI
a0COpOITMOHHOM CIIEKTPOCKOHH; 3aKOH byrepa-Jlambepra-bepa.

[IpakTuka: TONrOTOBKAa CEpUU PACTBOPOB IEPMAaHTaHATa KallMsi C TOYHO HW3BECTHOM
KOHIICHTpalMe nepmMaHranat noHoB B nuamazone ot 0.005 r/miu mo
0.001 r/mn (ueTwhlpe-mATH PACTBOPOB) (PEKOMEHIYETCsl TMPUMEHSATh METON pa30aBiIcHUS
WCXOJHOTO pacTBOpa C TOYHO M3BECTHOW KOHIIGHTpAlMEl Ui TPUTOTOBJICHHS OoJjee
pa30aBIICHHBIX PACTBOPOB); COOpKa SJIEKTPUUYECKOM IIEMU B COOTBETCTBHU C METOJIMYECKOU
pPEKOMEHJIalMel K MpaKTH4YecKoW paboTe; ompeseieHue ToKa3areiaed ONTHYECKOW IIOTHOCTH
pacTBOpPOB IE€pMaHTara Kalius pPa3IMYHOW KOHIICHTPAMM W IOCTPOCHUE KaTMOPOBOYHOTO
rpaduka.

dopmebl 3aHATHI: Oecea, mpakTH4ecKas padboTa.

O6GopynoBaHue: INTaTHB, JaTYMK ONTHYECKOW TUIOTHOCTH 525 HM; kabenr USB
COEMHUTEIBHBIN; 3apsAaHOE YCTPOUcTBO ¢ Kabemem MiniUSB; USB Ananrep Bluetooth 4.1 Low
Energy; HoOyrOyk; KpaTkoe pYKOBOJCTBO IO OKCIUTyaTallud IHUQPPOBOH J1abopaTopuw;
porpaMMHOE 0OEeCIICUeHHEe; BCIOMOTATENIbHOE JIabopatopHoe O0OpymoBaHUE (CKISIHKA C
JTMCTULTUPOBAHHON BOJOM, (HIbTpoBasibHAs Oymara W JIp.); pacTBOp IMEpMaHraHara Kaus;
TUCTHJUTMPOBAHHAS BOJIA.

Tema 2. Onpenenenue koHuentpanuu MnO4™ -MOHOB B HEM3BECTHOM PACTBOpE.

Teopm[: KOJINYECTBECHHBIMN CHeKTpOMeTpI/I‘{eCKI/Iﬁ dHaJIN3 OKpAICHHOI'0 pacTBOpa
M3BCCTHOI'O BCIICCTBA.

HpaKTI/IKaZ BBIIIOJIHAKOT OIIPEACIICHUC ONTUYECKOHN INIOTHOCTH pacTBOpa nN€pMaHraHaTra
Kajyda; € IMOMOIIbIKO MPCABAPUTCIIBHO IOJIYUYCHHOTO KaJ'II/I6pOBO‘lHOl"O rpa(bI/IKa OIIPCACIAOT
KOHICHTpPAOIUKO ICPMAHIdHAT-HOHOB B HCU3BECTHOM PACTBOPE; CPABHUBAKOT ITOJYUCHHBIC
pe3yilbTaTaM C HOAaHHBIMU HNPCIOAABATCIIA M PACCUUTBIBAIOT OTHOCUTCIIBHYHO MNOTPCHIHOCTDH
BBIIIOJIHCHHOT'O U3MCPCHU .

®dopmebl 3aHATHI: Oecela, MpakTH4ecKas paboTa.

O6opynoBaHue: IITAaTHB, AAaTYMK ONTHYECKOW TMoTHocTH 525 HM; kabens USB
COEIMHUTENBHBIN; 3apsaHOe ycTpoicTBO ¢ kadbenem MiNiUSB; USB Ananrep Bluetooth 4.1 Low
Energy; HOyrOyk; KpaTkoe pPYKOBOJCTBO TIO OKCIUTyaTallud LUQPPOBOI J1aboparopuu;



porpaMMHOe OOecrieueHre; BCIOMOTaTeNIbHOE JiaboparopHoe oOOpymoBaHHE (CKISHKA C
TMCTUILTMPOBAHHON BOJOH, (HUIbTpOBaibHAs Oymara M [Ip.); pacTBOp INE€pMaHraHaTa Kajus;
JTUCTUILTUPOBAHHAS BOJIA.

Pasznen «@a3oBble PaBHOBECUA.

Tema 1. OnpeneneHue TeMiepaTypsl IIaBICHUS TBEP/IbIX BEMIECTB C MOMOMIBIO JaTYUKA
BBICOKOHM TeMIIepaTyphl (TepMOTaphl).

Teopusi:  ¢da3zoBble TMepexoabl Ha TPUMEpPe IUIABJICHHUS BEMIECTB; BO3MOXKHOCTH
UICHTH(HUKAIIMY BEUISCTB MO TeMIIepaTypaM IUIABIICHUS; 3aBUCMOCTh TEMIIEPATyp ILJIaBICHHUS
OT CTPOEHUS U COCTaBa BEIIECTB.

[Ipaktuka: B ¢aphopoBBIii TUTETh MOMENIAIOT HEOOXOJUMOE KOJIUYECTBO XHUMHUYECKH
YUCTOIO BEUIECTBA M MOIPYKAalOT B HEr0 TEPMOIApy; MEUIEHHO HAarpeBaloT TUTENb Ha
IEKTPUUYECKON IUINTKE JO TOJIHOTO IUIABJICHHUS HCCIEAYEMOIO BEIECTBAa; C IOMOIIbIO
MIPOrpaMMHOTO oOecrieueHus: Ha HOyTOyKe CHUMAIOT MOKa3aHMsl KpUBOW HarpeBaHusi. CHUMAIOT
MOKa3aHUs 711 CEpUM HUTPATOB (JIMTHUS, HATPUS, KaJus) U HUTPUTOB (JINTHUS, HATPUS U KaJUsl) U
Ip. TBEPABIX BElIeCTB. /[enaroT BBIBOJIBI O CBSI3M CTPOEHUS M COCTaBAa U3YYEHHBIX BEIIECTB C MX
TEMIIEPATYPOU IIABICHUS.

®dopmpbl 3aHATHIL: Oecena, mpakTH4ecKas padoTa.

O6opynoBaHue: ITaTUB, JATYMK BBICOKOW TeMIepaTypbl (TEpMONApHBI) ¢ AMana3oHOM
n3Mmepenus He yxe geM oT -100 mo +900C; kabens USB coeqmHUTENBHBIN; 3apsSAHOE YCTPOHUCTBO
c kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HOyTOyK; KpaTkoe pyKOBOJICTBO
Mo HJKCIulyaTauuu I1udpoBoil nabopaTopuu; MNporpaMMHOE OOecredyeHHe; BCIOMOTaTeIbHOe
naboparopHoe obopynoBanue (GpappopoBbIil TUTENb U Ap.); dACKTPUUECKAs TUTUTKA; XUMHUYECKU
YUCThlE TBEpAbIC BEIIECTBA (HUTPAThl U HUTPUTHI JUTUS (HATPUA MM Kajlus), CATULMIOBAs,
OCH30MHasT KHCIIOTHI U JIp.

Tema 2. [TocTtpoenue (pa3oBoit TuarpaMmbl «HUTPAT JUTUS — HUTPUTIUTHUS» B
KOOpJIMHATaX «COCTaB-TeMIepaTypa». OnpeaeneHue TOUYKH IBTEKTUKU.

Teopusi: 0OCHOBBI (PU3UKO-XUMUYECKOTO aHAIN3a; MOHATHE O (Pa30BBHIXPABHOBECHUSX; TMHUU
JUKBH]IyCA U COJIUIYCA; IBTEKTHKA.

[IpakTuka: TOTOBST BOCEMb HABECOK C Pa3IMUYHBIM COJIEpPKaHUEM HUTPUTAU HUTpATa
muTHs (B Macc.%); MOMENIAI0T B KXyl MOJIYYEHHYIO CMeCh (CMECH MOTpY>KEHBI B
(bapdopoBbie TUTIIN) TEPMOIIAPY U MEAJICHHO HAarpeBalOT Ha AJIEKTPUUECKON IITUTKE J0 THOJIHOTO
wiasnenud (10 150C); ¢ moMoLbIONPOorpaMMHOTro 00ecredeHrst Ha HOyTOyKe CHUMAIOT
MOKa3aHMs KPUBOM HarpeBaHUs; HAHOCAT MOJyYeHHbIE JaHHBIE HA M0JI€ KOOPIUHAT «COCTaB-
TeMIIepaTypa»; HAaHOCAT JTUHUH JTUKBHU]IyCA U COJIUAYCA; OMPENEeISIIOT KOOPAUHATHI
IBTEKTUYECKOM TOUKH; CBEPAIOT MOJTYUYCHHBIE TaHHBIE COCIIPABOYHBIMU JaHHBIMH.

(DOpMLI 3aHITHUH: IMPAKTHYCCKOC 3aHATHUC.

OO6opynoBaHue: MTATUB, JATYUK BBICOKON TeMIIEpaTyphbl (TEpMOIAPHBIA) ¢ AUana30HOM
u3mepenus He yxe uyeM oT -100 no +900C; kabenp USB coequHUTENbHBIN; 3apsSAHOE YCTPOUCTBO
c kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HOyTOyK; KpaTkoe pyKOBOJCTBO
[0 3KcIUTyaTauuu Lu¢poBoi jabopaTopuu; NporpaMMHoOe oOecledeHre; BCIOMOTAaTeNbHOe
nabopaTopHoe obopynoBanue ((pappopoBslii TUTENb, TA00PATOPHBIE BECHI U JIp.); SIEKTpUUECcKas
IUTMTKA; YACTHIE HUTPAT U HUTPUT JIUTHS (WK HATPHUSA).

Opranu3alMoOHHO-TIeJarornyecKue ycJI0BUs pean3alu NporpaMmbl
[lenaror 1omoNHUTENBFHOTO  00pa3oBaHMUS, peanu3ylouii JaHHYI0 — MPOTrpaMMy,
JIOJDKEH MMETh BbICIIee MpodeccHoHanbHOe 00pa3oBaHUE WIHCpPEAHEE MPO(eCcCHOHANIBHOE
o0Opa3oBaHUEB oOnacry, COOTBETCTBYIOILIEH MPOoQMII0 KpyXkKa, 0e3 MperbsBIeHUs
TpeOOBaHUI K cTaxxy paboThl, JMOO BeIciIee MpodeccHoHabHOE 00pa3oBaHME WIIM CpejHee
npogeccruoHanbsHOE00pa3oBaHue U JIOTIOJTHUTEIHLHOE npogeccuoHaIbHOe
oOpa3oBanue o HanpasieHuo «OO0pazoBaHue M MeJaroruka» 0e3 NpenbsBiIeHUs TpeOOBaHUIA
K CTaxKy pabOTHI.



MoTuBaUHOHHbBIE YCJI0BHSA
Ha y4eOHBIX 3aHATHAX M MAacCOBBIX MEPOIPHUATUAX O0CO00€ MECTO YAenseTcs
(hOpMHUPOBAHHIO MOTHBALIMU OOYJAIOMIMXCS K 3aHATHIO JOMOJHHUTEIBHBIM oOpa3oBaHueM. s

9TOroO:

YJIOBJIETBOPSIIOTCS.  pa3sHOOOpa3HbIe MOTPEOHOCTH OOydYarOMIMXCS: B CO3AaHUU
KOM(OPTHOTO TCHUXOJOTUYECKOT0 KJIMMara, B OTIbIXE, OOMICHWUH W 3aIluTe,
MPUHAJICKHOCTH K JIETCKOMY OOBEIMHCHHIO, B CaMOBBIPAKCHUH, TBOPYECKOM
camopeaM3aliy, B MPU3HAHUU U YCIIEXE;

JIETH BKJIFOYAIOTCS B TIPAKTUYECKUH BHJI IEATEIHLHOCTH MPH TPYIIOBOH padore, ¢
Y4ETOM BO3PACTHBIX OCOOCHHOCTEH U YPOBHEMCOXPAHHOCTH 310POBBSI;

Ha 3aHATHSAX peIaroTcs 3aJa4d  MPOOJEMHOTO XapakTepa IOCPEICTBOM
BKITIOYCHHUS B HAYIHO-HCCIIEIOBATEIBCKYIO IEATEIIbHOCTD;

MpoBOJATCS  mHpodeccuoHalbHble  NpoObl U JApyrue  MEpOIpUsTHS,
criocoOcTBYtoIHEe MPOGECCHOHATFHOMY CaMOOTIPEIEICHIUIO00yYatOIIUXCS.

MeTtoauyeckne MaTepuaJibl

Metouueckoe oOecrieueHue MpOorpaMMbl BKIIOYAET NMPUEMBI U METOJbl OpraHU3alUuU
00pa30BaTENILHOTO MpoIiecca, TUAAKTUIECKHE MaTepHallbl, TEXHUYECKOE OCHAIICHNE 3aHATHH.

Jns  obecrieyeHuss HArJIAOHOCTH M JOCTYMHOCTH H3y4aeMOIro Marepuajga Ieaaror
HCIIOJIb3YET Pa3INYHbIE METOINYECKHE U TUIAKTUYECKAE MATEPUAIbI.

Harnsanaeie mocoous:

cxeMatuueckue (nudpoBoe 060pya0BaHHE, CXEMBI, IPE3EHTALIUU,AITOPUTMBI );

€CTEeCTBEHHBIE M HaTypajbHBIE (BCIIOMOTaTeIhbHOE 000PYHIOBaHUE IS
MPaKTUYECKUX PadboT);

00beMHBIE (MaKeTHhI);

WJUTFOCTPAITIH, CITaMIbI, rpaduku, doTorpadun U PUCYHKH
AKCTIEPUMEHTAIBHBIX PE3YJIbTaTOB U3MEPEHUH;

3BYKOBBIE (BUACOMATEPHATIBI).

HNudopmanmnonHoe odecnevyenne nNnporpaMmmbl

HNHTepHET-pecypcehl:

Buaeomarepuas 1o paboTe Ha mwiathopme Releon. /l URL.:
https://rl.ru/solutions/complekts.php?id=3242800201

Cnmcok Jureparypsbl:
HopmatuBHbIe IpaBOBbIE aKThI

Oenepanpubiii  3ak0H «OO0 o0OpazoBanuun B Poccuiickoit denpepanum» OT
29.12.2012 Ne 273-D3.

Vka3z Ilpesuaenta Poccuiickoit ®enepaunn «O Mepax M0 pealu3aluu

roCyJapCTBEHHOH MOJUTUKH B 06JacTu oOpa3oBaHus U Hayku» oT 07.05.2012 Ne
599.

Vxa3 IIpesunenta Poccuiickoit ®enepannn «O MeponpusATHAX MO peaau3aluu
roCyIapCTBEHHOU cOIMaNbHON momuTukm» 0107.05.2012 Ne 597.

Pacnopsoxenne Munucrepersa [Ipocsenienns ot 12 .01.2021 Ne P- 6

«O0  yTBepXJECHUUM METOJAUYECKUX  PEKOMEHJAlMid MO0  CO3JAaHUI0 U
(YHKIIMOHMPOBAHUIO B 00111€00pa30BaTENbHBIX OPraHU3aIMSIX, PACTIONOKEHHBIX B
CEeNIbCKOW MECTHOCTH M MalblX TOpoJaX, LIEHTPOB OOpa3oBaHUs €CTECTBEHHO-
HAYYHOU U TEXHOJOTUYECKON HAIIPABIEHHOCTEW».

IIpuka3 MunuctepctBa npocseuienus P® ot 09.11.2018 r. Ne 196

«O06 yrBepxkaenun [lopsiika opraHuzalid U OCYIIECTBICHHUS O0pa30BaTeIbHOU
JESITeNLHOCTH 110 JOMOJHUTENBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMamM).


https://rl.ru/solutions/complekts.php?id=3242800201

[TocranoBnenne I[maBHOrO TOCYZapCTBEHHOTO CaHMTapHOTO Bpaya PP ot
04.07.2014 N 41 «O6 yrBepxnennn CanlluH 2.4.4.3172-14

«CaHUTapHO- SNUAEMHOJIOIMYECKUE TpPEOOBaHUS K YCTPOMCTBY,

COJICPKAHUIO U OpPraHU3alMU peXrMa padoThl 00pa30BaTEIbLHBIXOPraHU3aIi
JIOTIOJTHUTEIHHOTO 00pa3oBaHus ACTEi.

J1g meaarora JONOJHUTEIBHOTO 00pa30BaHus U 00 YUIAIOIIUXCS

baxtuspoa 10.B., Munnymiun P.P., I'ankun B.M. OcHOBBI XuMHYeCKOTro

SKCIIEPUMEHTA U 3aHUMAaTEJbHbIE ONBITHI IO XUMUU. — Kaszanb: U3n-Bo Kasan. yH-
ta. 2014, 144 c.

I'pyznesa H.B., Jlapoa B.H., MypaseeB A.I'. IOubIl XuMuK, WK
3aHMMATEJIbHBIC OTIBITHI C BemecTBaMu BOKpyr Hac. — CI16.: Kpucmac+. 2006, 105
C.

3umon A.Jl. IomynsipHas ¢pusmueckas xumusi. — M.: Hayansrnit mup. 2005. 176 c.
Jleercon U.A. 3aaumarensHas xumust. Yacts 1. — M.: JIpoda. 1996, 176 c.
Jleercon U.A. 3anumarensHas xumust. Yacts 2. — M.: JIpoda. 1996, 224 c.
KpaBuenko H.C. Meroasl 00paOOTKHM pe3yldbTaTOB M3MEPEHUH U OLIEHKH
MOTPENTHOCTEH B ydeOHOM JabopaTopHOM MpakTukyme. - Tomck, 2011.

Onbruna O.M. OnbsiTel 6e3 B3pbBoB — M.: Xumus. 1995, 176 c.

OcHOBBl aHanTHYEeCKOW xuMmuH. [IpakTmyeckoe pykoBoactBo. Ilox pen.
3onortoBa FO.A. - M.: JlaGoparopus 3uanuii. 2017, 462 c.

[Tonynmanenko E.I'. IIkonpHBIM XMMHUYECKHMH 3KcnepuMmeHT. - Jlyranck: Kawura.
2018, 176 c.
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