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HHOACHUTEJIBHAA 3AIINCKA

JlononHuTenbHas oOmieoOpa3oBarenbHas oOIIepa3BUBAIOIIAsl [IPOrpamMmma
«dudposas maboparopusi XHMUIECKOTO IKCIIEPUMEHTay» SBIISETCS MPOrPaMMOI €CTECTBEHHO-
HAy4YHOH HANpaBJIEHHOCTH, MPO(UIb — XUMUSI.

AKTYaJIbHOCTb POTrPaMMBbI

HNHTemiekTyalbHOE pa3BUTHE SIBISETCS OJHOM W3 BaXHEHMIIMX 3anady MKoJbl. [losromy
YPOBEHb DPA3BUTHSA MBIIUICHUS] OO0yJaronmuxcs (Hapsay co 3HaHUSAMHU (PaKTHYECKOTO Xapakrepa)
SIBJIICTCSI HAanOOJIee CYIIeCTBEHHBIM MOKa3aTeieM 00pa30oBaHMs IKOJIEHUKOB.

XuMHus SBISETCA CHCTEMOOOPA3yOIIe AUCIUIUIMHONW CPEIN APYTrUX €CTECTBEHHOHAYUHBIX
MPEAMETOB, TaK KaK OTKPBITHUS B 00JIACTH XMMUH JISKAT B OCHOBE PAa3BUTHUS TEXHOJOTUM MOJIYICHHS
HOBBIX BeEIIECTB U MarepuajgoB. OCHOBHOW ymop B MPEACTaBIECHHON TMporpamMme CIelaH Ha
paciIupeHre  SKCIEPUMEHTAIbHOTO  XHMHYECKOTO  Kpyrosopa, a TakkKe Ha  pa3BUTHE
WHTEJUICKTYaJIbHOW aKTUBHOCTH OOYYAIOUIUXCSI U TEOPETHYECKOTO MBIIUICHHUS KaK KOMITOHEHTa
WHTEJUICKTYaJIbHOW aKTHUBHOCTH OOYYaIOIIUXCS TMOCPEACTBOM BBITOJTHEHUS XMUMHYECKOTO OIIBITA.
BaxxHO OTMETHTB, UTO OCHOBY TMPEMIOKEHHOTO JIA0OPATOPHOTO MPAKTHKYMa COCTABJISIOT PaOOTHI U3
KOMILJIEKCA TaK Ha3blBaeMON «UK(poBON XUMHUECKOH jaboparopun». IT0 COCOOCTBYET TOMY, UYTO
nmabopaTtopHble PaOOTHI BBITIOJHIIOTCS Ha Ka4eCTBEHHO JAPYroM, 00jiee BBICOKO TEXHOJOTHYHOM
YPOBHE, CIOCOOCTBYIOT PEIICHUIO HECTaHAAPTHBIX M B OOJBIIEH YacTH HCCIEI0BATEIHCKUX
XUMUYECKUX 3a7a4, B KOTOPBIX B JIOCTATOYHO OOJBIIIOM OOBEME HCIOJIB3YETCS MaTeMaTHYSCKUM
amnmapar. 3aJaHusl IPaKTUKyMa BKJIFOYAIOT 3JIEMEHTHI, KOTOpPhIE TPEOYIOT OT 00ydJaromierocs yMeHHe
BBIJIBUTATh TUTIOTE3bI, ONIPEACIATH MPOOIEMBbI, HAXOIUTh HETPATUIITMOHHBIE CTIOCOOBI PEIICHHS 3a/1a4.
OcHOBHOE BHMMaHHE B INpOrpamMMe yIeseTcsi He Tepeaade CyMMbl TOTOBBIX 3HAHWM, a Pa3BUTHIO
CaMOCTOSITEIPHOCTH  O0Yy4aloluXxcsi, YMEHHI0O paboTaTh C JIOTIOJHUTEIBHON JIMTEpaTypod u
YCTAHOBJICHUIO HOBBIX MEXIUCIUILIMHAPHBIX CBSI3EH.

OT1anunTesIbHbIE 0CO0EHHOCTH MPOrPAMMBbI
[Iporpamma «udposas naboparopus XUMHYECKOTO AKCIEPUMEHTA
paccunTaHa Ha 16 3aHITHI, pa3AelIeHHBIX Ha 5 pa3aenoB (MOIyIeH):

—  DJEeKTPONpPOBOJHOCTH PACTBOPOB ANEKTPOIUTOB.
— Ilorenumomerpus (pH-meTpus).

— I'paBumerpusl.

— @a3oBbIe paBHOBECHSI.

— CnextpodoTOMETPUUECKUN XUMUYSCKUN aHAJTU3.

Kaxnpiii paznen oOydeHus mpeAcTaBlieH Kak 3Tan paboThl, CBS3aHHBIA C pelICHHEM
AKCIEPUMEHTAJIBLHON 331a4 CPEJCTBAMH JIA0OPATOPHOTO0O00PYAOBAHHUS.

CogepxaHuie mporpaMMmbl OPUEHTUPYET OOYJArOMIMXCS HA MOCTOSHHOE B3aUMOJICHCTBUE
Opyr ¢ JApYyroM U TMpenojaBaTelieM, pelIeHHue MPAKTUYECKUX 3a/lad OCYIIECTBISIETCS C
UCIOJIb30BAHUEM METOAUKH OOpabOTKH pPE3ylIbTaTOB HKCIEPUMEHTATIbHBIX JaHHBIX. Takxke
MporpaMMa OpHEHTUpPYeT OOydalluxcs Ha TMOHCK pPa3HbIX MOAXOJOB K  PEIICHHUIO
MOCTABJIEHHON 3aJaud, C HWCIOJb30BAHMEM IIOJYYEHHBIX 3HAHMM B paMKax MPAKTHUYECKOU
NEeSATENbHOCTH.

[IporpamMma naeT BO3MOKHOCTb PaCKpPBITh U3ydaeMbIil paszien ¢ nu(poBoi TOUKH 3peHUs,
B3[VISIHYTh Ha PEIICHHWE S3KCHEPUMEHTANbHOW 337aud MOJ HOBBIM YIJIOM JUIsl JOCTHUKEHUS
MAaKCUMAaJbHOTO pPe3yJbTara.

AzpecaTt IporpamMMsl

[Iporpamma «{udpoast 1abopaTtoprsi XAMUIECKOT'O IKCIIEPUMEHTA MpeAHAa3HAUCHA IS
nereii ot 14 go 16 ner.

B rpymnmer npuHuMaroTcs obydaromuecs: 8-9 kmaccoB. I'pymnma MOXKeT COCTOSITh U3 AeTel
OJIHOTO BO3pacTa WM ObITh pa3HOBO3pACTHOM. J{Jisl M3yueHus HEKOTOPBIX TeM Moayiel 9 kiacca
HE0OXO0IUM KpaTKUW TeOpeTUYeCKHil OJIOK s TPYIIHI 8 Kiacca.



Jlnist BXOXKAEHUSI B 00pa30BaTeIbHbIN NMPOIecC B paMKaxX JaHHON MPOrpamMMbl HEOOXO0 UM
npo(UIbHBI YPOBEHb 3HAHUHM MO MaTeMaTuke, ¢u3uke W uH(pOpMaATHUKE, T.K. IS pabOTHI C
udpoBoii madbopaTtopuelr He0OOXOAUMO YMETh rpapUyeckun MHTEPIPETUPOBATh HHPOPMALIUIO U
BEPHO BapbUPOBATh B KOMIIBIOTEPHOU Cpejie MPOTpaMMBbl MapaMeTphbl BHIOPAHHOI MOIEIH.

Tak kak mnporpamma pasfencHa Ha MOAYIU M IpEAnojaracT O0JbIIOE KOJINYECTBO
AKCTIIEPUMEHTAIBHON paboThl, mpemnonaraeTcss GOPpMUPOBAHUE MHHHU-TPYHN (MO 2 YeJoBeKa B
KaXKJ0M) JUI JOCTHKEHUSI MaKCUMAJIbHOTO PE3y/bTara.

O0beM U CPOK OCBOEHHUS POTPAMMBI

Cpok ocBOeHHSI TPOTPaMMBI — 3 TO/1a

®opma 00yyeHus — ouHasi, paboTa B MUHU-TpyIIax.

Pexxum 3aHATHIA, IEPHOAMYHOCTH U MPOJ0KUTEIbHOCTD 3aHATHI

[Ipo10IKUTENBHOCTD 3aHATUN UCUUCIISETCS B akaJleMU4ecKuX yacax — 40 MUHYT, MEXIY
3aHATUSAMH ycTaHOBIIEHB! 10-MHHYTHBIC TIEpEMEHEI.

Ilenarornueckas nesnecoodopasHoOCTb

[Temarornueckasi 1enecooOpa3HOCTh 3TOW MPOTPaMMBI 3aKIIOYAETCS B TOM, YTO OHA
SIBJISIETCSL 1I€JIOCTHOM W HENMPEpPHIBHOW B TEYEHHHM BCEro Ipoliecca OOyUYeHUS M TO3BOJISIET
IIKOJIPHUKY IIar 3a I1aroM PacKpbiBaTh B ce0e TBOPUECKHE BO3MOXKHOCTH M CAMOPEATH30BaATHCS
B coBpeMeHHOM Mmupe. [IpoBenenne n oOpabOTKa SKCIEPUMEHTAIBHBIX PE3YIbTAaTOB KaXJIOU
3amaun (HopMUpYET OOIIYyI0 KapTUHY MHUPOIIOHWMAHUS M CIIOCOOCTBYET Pa3BUTHIO HAYYHOTO
croco6a MbIIILIEHUSI.

Heas» mnporpammel:  QopmupoBaHue LETOCTHOM  KapTHUHBI  M3y4aeMbIX

MIPUPOJIHBIX SIBIICHUH, OCBOCHHE JIEMEHTOB HCCIIE0BATENBCKOM e TeIbHOCTH, 03HAKOMIICHHE C
MEeTOJAUKaMH 0O0pabOTKM HSKCIEPUMEHTAIBHBIX pPE3ylIbTaTOB C HCIOJb30BaHUEM IHU(GPOBOI
00pa3zoBaTeIbHON Cpefbl, TMOJArOTOBKAa OOyYaronmuxcs K Y4YacTHI0O B KOH(epeHIHsX u
(decTuBasIX, OJUMITHAIAX €CTECTBEHHO-HAYYHOH HAITPABICHHOCTH.

3aiavu J0NMOJHUTEIBLHOM 001Iepa3BUBAKOLIEH POrPaMMbI:
ObpazosamenvHvie:.
— 3HAKOMCTBO C IPUHIIMIIOM pabOTHI JATYUKOB MU(PPOBOH Jab0OpaTOPUHU IO XUMHUH,

— ¢dopmupoBanue HaBBIKOB COCTaBJICHUS QITOPUTMOB 00paboTKH
OKCMIEPUMEHTAIBHBIX ~ PE3YJIbTaTOB B 00OJIOYKE Mporpammbl  IHQPOBOI
00pa3oBaTeNbHON CPEIbl;

— ¢QopmupoBaHuE HABBIKOB Pa0OTHI C MU(PPOBBHIMH JATYMKAMHA U BCIIOMOTATEIEHBIM
J1a00paTOPHBIM 000PYIOBAHUEM;

— YMCHHUC AHAIMU3UPOBATH ISKCIICPUMCHTAJIBHBIC HNAHHBIC W HUX IIPEACTABIICHHUC B
l"pa(bI/I‘IeCKOM HJin ApyromM CUMBOJIbHOM BUJIC;

- (1)OpMI/IpOBaHI/IC HaBBIKOB HCCIIEIOBATENLCKON EATEIHHOCTH IIO npeamMeTam
CCTCCTBCHHO-MATCMATHYCCKOI'O I[HUKJIA B IIPOLOCECCC aHaJM3a U O6pa6OTKI/I
OKCIICPUMCHTAJIbHBIX JaHHBIX JJIA 000CHOBaHMUS u aprymeHTanuu
PaiOHAJIbHOCTHU ACATCIIBHOCTH B PaAMKax HpOGKTHOﬁ JACATCIIBHOCTH.

Pazsusarowue:

—  cnocoOCTBOBATh Pa3BUTHIO TBOPYCCKUX CIIOCOOHOCTEH KaXXj10ro
pe6eHKa Ha OCHOBC JINYHOCTHO-OPUCHTUPOBAHHOIO IMOAX0A4A,

— Pa3BUTb UHTCPCC K XUMHUHU KaK 3KCHCpHMCHT3HBHOfI HAYKE;
— PAa3BUTHUC TBOPUYCCKOI'0 NOTCHIHAJIA U CaMOCTOATCIBHOCTH B paAMKaXMUWHUW-

TpYIIIBL;
— pa3BUTHE  TCUXO(PHU3UYECKUX Ka4yecTB,  OOy4aromuxcs: NaMsATh,
BHUMAaHHE, aHAJTUTUYECKHE CIOCOOHOCTH, KOHIICHTPALIUIO U T.[.
Bocnumamenvnuie:
— (opmupoBanue OTBETCTBEHHOT'O ojaxoja K PELLIEHUIO

OKCHICPUMCHTAJIbHBIX XUMHUYCCKUX 3a1aY,



(dbopmupoBanue HAaBBIKOB KOMMYHUKAIIUU Cpend  y4aCTHHUKOB
IIPOTPaMMBI;

(hopMHpOBaHKE HABBIKOB KOMaH/IHOHM paOOTHI.

IIpunuunsl oTé0pa coaepRkaHus
OO0pazoBaTeIbHBIN MPOLIECC CTPOUTCS C YIETOM CIICIYIOUIUX IPUHIIUIIOB:

1.

2.

3.

4.

Kynemypocoobpaznocmu n npupodocoobpasnocmu. B mporpaMMeyduThIBAIOTCS
BO3PACTHBIC U HHIUBUAYAIbHBIE OCOOCHHOCTH JICTEH.

Cucmemuocmu. [Tony4yennsie 3HAHUS, yYMEHUS u HaBLIKH,
00yJaronuxcs CAICTEMHO TMPUMEHSIIOT Ha MPAKTHKE,CO3/1aBast

MIPOEKTHYIO paboTy. DTO MO3BOJISET MCIOIb30BATh 3HAHHUS U YMEHHS B CIUHCTBE,
LIETTIOCTHOCTH,  peajau3ys  COOCTBEHHBIM  3aMbICell, UYTO  CIOCOOCTBYET
CaMOBBIPAKEHHIO PEOCHKA, PA3BUTHIO €FOTBOPUYECKOTO MOTEHIHATIA.
Komnnexcnocmu w  nocnedosamenvnocmu. Peanuzamusi  3TOro  mpuHIUTIA
MPEANoJiaraeT MOCTEIEHHOE BBEJACHUE OOyUYaIOIMXCs B MUP IKCIIEPUMEHTATBHOM
HCCIEIOBATENbCKOM XUMHH.

Haenaonocmu. Vicnonb3oBaHKe HATJIITHOCTH MOBBIIIAET BHUMaHUE 00yYaromuxcst
cpenctBaMu padboThl Ha 1M(poBOM TabopaTOpHOM 000PYIOBAHUHU, YIIAYOISET UX
HMHTEpPEC K U3y4aeMOMy MaTepuaily, CliocoOCTBYeT Pa3BUTHIO
BHUMAaHHS, BOOOpaKeHNS,HAOIIOIATETHHOCTH ¥ MBIIILICHUSL.

OcHoBHBIE GOPMBI U METOABI

B xone peanuzannu nporpaMMbl UCIOJIB3YIOTCS cienytomue ¢GopMbl 00y4eHHs
Ilo oxBary nerei: rpynmoBsle, KOJUIEKTUBHBIE. 110

XapakTepy yu4eOHOH e TeNTbHOCTH:

Oecenbl (BOMPOCHO-OTBETHBI METOJ] AKTMBHOTO B3aWMOJCHCTBHUS Iemarora u
00yJaronMXcsi Ha 3aHATHIX, UCTIOIB3YETCS B TEOPETHUECKOW YacTH 3aHATHUSA);

3alIUTa TMPAKTHYECKOW paboThl (WCIOJB3yeTCss Ha TBOPYECKHX —OTYETaX,
(dhecTuBaANIAX, KOHKYpPCax, KaK UTOT MPOJCIIAHHON pabOThI);

MPAKTUYECKHE 3aHATHS (TPOBOMATCS IOCIIC WM3YYCHHS TEOPETHUYECKUX OCHOB C
IENbl0 COOPKH YCTAaHOBOK M OTPaOOTKH pe3yJbTAaTOB OSKCIEPHUMEHTAIBHBIX
HCCe0BaHUN);

HaOmoAeHNe (MPUMEHSICTCS TPU HM3YyYEeHUH KaKoro-JIM0O OOBEKTa, MPEAMETOB,
MIPUPOTHBIX SBIICHHN );

Ha 3anstmax CcO3aac€TCA aTMOC(l)epa /:[06po>1<enaTeanocm, JO0BE€pHsA, YTO BO MHOI'OM

MOMOTAaeT Pa3BUTUIO TBOpPYECTBA W HMHUIIMATUBBI peOeHKa. BbIMoJIHEHHE SKCIepUMEHTAIbHBIX
3aJlaHuil TIoMoraer peOeHKYy B MPHOOPETEHUH YCTONYMBBIX HABBIKOB PabOThl C Pa3IMYHBIMU
uM(pOBBIMU JaTYMKAMU M JA0OpaTOpHBIM OOOpyIOBaHUEM. YyacThe JeTeil B (hecTHUBAIX,
KOHKYpCax, SKCIEPHUMEHTAIbHBIX TypaX OJUMIIHNAJIbl Pa3HbIX YPOBHEH SBISETCS OCHOBHOU
dbopMOll KOHTPOJII YCBOEHHUS NPOrpaMMbl OOyY€HHS W JAMATHOCTUKH CTENEHU OCBOCHUS
MPAKTUYECKUX HaBBIKOB pEeOCHKA.

MeTtoabl 00y4eHus
B mpouecce peanuzanuy mporpaMMbl MCIOJIB3YIOTCS Pa3IUYHbIE METOABIOOYUYEHUS.

1 . Mertonsl OopraHu3anun 151 OCYIICCTBJICHHU y‘le6H0'H03HaBaTeJIBHOI>'I
ACATCIIbHOCTH:

HaznaoHble (I0Ka3 BUJICOMATEPHATIOB U MILTIOCTPALUi, MTOKa3 paboThIC U(PPOBHIM
1 J1ab0paToOpHBIM 000PYI0BAaHUEM);



NpaKmuyecKu-0eucmeeHmble (TexHosorUn HOIKJIFOUEHUS uppoBOro
000pyI0BaHuUs K TaOOPATOPHBIM YCTAHOBKAM B IPOIIECCE PELICHHUS MPAKTHYECKHX
3a7a4);

npobremHo-nouckogvle (aHaau3 MPoOIEMHON CHTYyaIllMl MO CIIOCO0aM HM3MEpEHUs
HaO0JI0/TaeMOU IKCTIEPUMEHTAIBHON BETHYNHBI);

Memoobl CaMOCMOAMENbHOU pabomsvl U pabomvl HOO PYKOBOOCMBOM hedazocd
(cOopka yCTaHOBOK, 00paboOTKa pe3yabTaTOB, aHAIU3 W JOCTOBEPHOCTH
MOJTyYEHHBIX JIAHHBIX);

ungopmayuonnvle (IEKIUS;, CeMUHap; Oecena; pedyeBas MHCTPYKIUS 10 TEXHUKE
0e30macHOCTH MpU padoTe ¢ 1abOpaTOPHBIM 00OPYIOBAHUEM; YCTHOE M3JIOKEHUE;
0OBsICHEHHE HOBOTO Marepuaja M CIoCOOOB BBHITIOTHEHHS 3aJaHUS;, OOBSICHCHHE
MOCJIEIOBATEILHOCTH JICUCTBUN M COJAEpXKaHUSA, OOCYXKJICHHE; Ienarornieckas
OIIEHKAIpoIlecca ICITeILHOCTH U €€ pe3yibTaTa).

2. Metoasl KOHTPOIS M CaMOKOHTPOJA 3a 3(Q(EKTHBHOCTBIO y4eOHO-M03HABATENLHON
NEeSITeTbHOCTH:

YCTHBI KOHTPOJb M CaMOKOHTpOJb (Oecena, paccka3d y4eHHKa,0O0bsICHEHHE,
YCTHBIH OTIpOC);

MPAKTUYECKUI KOHTPOIIb M CAMOKOHTPOJIb (aHAIN3 YMEHUS Pab0TaThC
71ab0paTOpHBIM 000PYIOBAHUEM );

HaOmoIeHNs (aHaJIM3 AKCIEPUMEHTAIbHBIX JAHHBIX B Ipoliecce
HCCIIEA0BATENHCKOMN IEITEIILHOCTH).

21.]'151 CO31aHUusA KOM(bOpTHOl"O IICUXOJIOTHUYCCKOTO KIIMMaTa Ha 3aHATHAX HNPUMCHAIOTCA
CIIEIYIOIINEe TEeIarorHYeckie MPUEMBI: CO3JaHWe CHUTYAIlMH ycliexXa, MOpajibHas ITOIEPIKKa,
0100peHue, moxBaia, MoOIIPeHHE, J0Bepre, 100poKeIaTeIbHO-TpeOOBaTEIbHAS MaHepa.

B xoze peanuzanuy mporpaMMbl HCTIOIB3YIOTCS CISAYIOIINE THIBI 3aH I THIA:

KOMOMHHPOBAHHOE (COBMEIICHHE TEOPETUYECKONW M TPAKTUYCCKOW dYacTeu
3aHSTHS, MPOBEpKAa 3HAHMM paHee H3YYEHHOTO MaTepuania; H3JI0)KEHHE HOBOIO
MaTrepuaina, 3aKpeIuieHHe HOBBIX 3HAaHUN, (OPMUPOBAHME YMEHMH IMepeHoca U
MPUMEHEHHs] 3HAHUW B HOBOW CHUTYyalluM, Ha MpaKTUKE; OTpabOTKa HAaBHIKOB U
YMEHH, HEOOXOIUMBIX MpU PaboTe ¢ IKCIEPUMEHTAIBHON YCTaHOBKOH);

TeopeTudeckoe (CoOOIIeHNe U YCBOGHUE HOBBIX 3HAHWM MpPU OOBSICHEHHWU HOBOI
TEMBbl, M3JI0KEHHE HOBOTO MaTepuaia, OCHOBHBIX TOHSTUH, OMpe/esieHue
TEPMHHOB, COBEPLICHCTBOBAHUE U 3aKpPEIJICHUE 3HAHUIA);

KOHTPOJIbHOE (MPOBOJUTCS B LIENSAX KOHTPOJISI M MPOBEPKH 3HAHHM, yMEHUH H
HABBIKOB 00YYaIOIIErocs Yepes3 3alluTy IPaKTHIeCKOHPadoThl);

IIPAKTUYICCKOC (HBJ’IHGTCH OCHOBHBIM THIIOM 3aHHTHI>i, HCIOJIB3YEMbIX

B MporpamMme, Kak MPaBHIIO, COACPKUT (HOPMUPOBAHHME YMEHUN W HABBIKOB, MX
OCMBICJICHHE U 3aKpeIIEHWEe HA MPAKTHKE MPU BBHIMTOJIHEHUU SKCIIEPUMEHTAIBHBIX
3aJlaHuM, MHCTPYKTAK IPH BBINOJHEHUU MPAKTHUYECKUX padoT, HCIOJIB30BaHUE
BCEX BHJIOB MPAKTHUK);

BBOJHOE 3aHATHE (IPOBOJUTCS B Hayajle Kypca C IEJIbl0 3HAKOMCTBAa C
0o0pa3oBaTeIbHOW MPOrpaMMOM, COCTaBJIEHHUE WHIMBUAYAJIbHOW TPAaeKTOPUU
00y4eHHs; a TaKKe IPU BBEJCHUU B HOBYIO TEMY IIPOTPaMMBI).

IInanupyemsle pe3ybTaThbl
ITo ntoram oGydeHus o mporpaMMme pedeHOK JEMOHCTPUPYET CIEAYIOIINE Pe3yabTaThl:

3HAET NPMHIHMIIEI pabOTEI Ha 000PyA0BaHMK HU(POBOH 1a0OPATOPUHMIIO XMMUH;

3HAET AJIrOPUTMBI 0OPAOOTKU KCIEPUMEHTAIBHBIX PE3yJbTaTOB B HU(POBOI
o0pa3oBaTebHOM Cpere;

InpaBHJia TCXHUKU 0e30MmacHOCTH npu pa60Te C OKCHCPUMCHTAJIbHBIMU
YCTaAaHOBKaMMH;

YMECT HHTCTPHUPOBATH PA3JIMYHBIC Onoku LIH(I)pOBOﬁ J'Ia60paTOpI/II/I JJIs1 CO3JaHuA



HOHHOHCHHOﬁ YCTaHOBKHU IJIA BBIIIOJIHCHUA (1)I/I3I/IKO- XUMHYCCKOT'O U3BMCPCHU,

— yMeeT aHaJM3UpOBaTh, 00padaThIBaTh IKCIIEPHUMEHTAILHBIC JaHHBIC, MPOBEPSTH
JOCTOBEPHOCTH MOJIy4EHHBIX PE3YJIbTATOB.

MexaHu3M OLleHUBaHUs 00pa30BaTe/IbLHBIX Pe3y/JbTATOB
Yposenv meopemuueckux snanuii.

—  Huskuii ypogenv. OOyuaromuiicss 3HaeT (parMeHTapHO HW3y4YeHHbIE (hrU3HKO-
XAMUYECKHEe ¥ XUMHUYECKHE IMPOLECChl M 3aKOHOMEpPHOCTH. M3mokeHue
Martepuaia cOuBUMBOE, TpeOyrollee KOPPEKTUPOBKU HABOASLIUMU BOIIPOCAMH.

— Cpeonuii ypogenv. OOydaronIUics 3HAET TEOPETHUYECKHE 3aKOHOMEPHOCTH, HO
HUCIBITHIBACT CJIIOKHOCTHU IJIA UX 06Hap}I)K€HI/I$I 13 OKCIICPUMCHTAJIBHBIX JAaHHBIX U
IMO2TOMY I MOJITHOTOPACKPBITHUA TEMbIL Tp€6YIOTC$I JOIIOJTHUTCIIbHBIC BOIIPOCHI.

— Buwicoxuti ypogenv. OOy4arOmIMICS 3HAET TEOPETHUYECKHUE 3aKOHOMEPHOCTHU
HaOJI0JaeMBbIX SBJIIEHUH, YMEET UX ONpPEAETUTh UCXOJS U3 AKCIEPUMEHTAIbHBIX
HaO0JI0/IeHUH U TJIyOOKO OHMMAET MPOLECCHl XMMHUECKUX SIBJICHUH. MoXeT aTh
JIOTUYECKH BBIACPKAHHBIM OTBET, JEMOHCTPHPYIOLIUM IIOJHOE BJIAJICHUE
MaTepHUaIOM.

Yposenv npaxkmuueckux Hagvikoé u ymenuu. Bnadenue mexHonocusmMu paboml 8

yughposoii cpede, ananus u 00CMOBEPHOCHb NOLYUEHHBIX Pe3YlbmMAamos:.

— Husxuii  yposenv. TpeOyeTrcss TOCTOSHHAas KOHCYJIbTAIlMs Iiearora IpH
MPOTpaMMHUPOBAHUH TTAPaAMETPOB B IUPPOBOH Cpeie.

— Cpeonuii yposensv. TpeOyeTcsi epuoaIuIecKOe KOHCYITHTUPOBAHUE O TOM, KaKHe
METOAbI HCIIOJIB3YIOTCA npu aHalIu3¢e PE3YIbTAaTOB I/ISMepeHPlﬁ,
MpOTrpaMMHUPOBAHUE TTapaMETPOB B IUPPOBOH cperie.

— Buwicoxuii ypogenb. CaMOCTOSITEBHBIM BHIOOP METOJOB aHaimu3a W oOpabOTKH
OKCTIEPUMEHTAIBHBIX  PE3YJbTaTOB, CBOOOJHOE  BIJIAZICHUE IMPOTPAMMHBIM
obecrieueHreM MUGPOBOMOOPA30BATEIIHLHOM CPEIBI.

Conpsoicenue yugposvix 0amuurKos ¢ 1a60pamopHuIMU YCMAHOBKAMU.

—  Husxuii yposenv. He MoxeT cobpaTh YCTaHOBKY C JaTYMKaMH O€3MOMOIIN
nejarora.

— Cpeonuiti ypogenv. MoxeT codpaTh YCTAaHOBKY C AaTYUKaMU MPUIIOJICKA3Ke
nejarora.

—  Buicokuii ypogens. CiocobeH caMOCTOSITENIBHO cOOpaTh YCTaHOBKY CAATYUKAMU,
MIPOSIBIISAS. TBOPUYECKUE CIIOCOOHOCTH.

®opMbl NO/IBEICHUS] UTOTOB PeAJIN3aAUNH IPOrPaMMBbI
OtcnexuBanue pe3yabTaToB 00pa3oBaTEIBHOTO mporecca

OCYIICCTBJIACTCH 110 PE3yJibTaTaM 3alllUThl IPAKTUYICCKUX pa60T.

[Tpu noaBeIeHHH UTOTOB OCBOCHUS ITPOTPAMMBI UCIIOJIB3YIOTCS:
— ompoc;
— HaOIoAeHHE;
— aHanM3, caMOaHaJIu3,
— cobecenoBaHueE;
— BBINIOJTHEHUE TBOPUYECKHUX 3aJAaHUI;

— ydYacTHe JIeTell B IKCTIEpUMEHTAIbHBIX Typax OJUMITHAMA, KOHKYpPCaXu
(becTUBANSIX pa3TUYHOTO YPOBHSIL.
MarepuaibHO-TEXHUYECKOE 00ecreyeHue:
1. BecipoBo o MYIbTUIATYUK no XuMHH C 4-MS  BCTPOSHHBIMU
JaTYNKAMU:
— nmaruuk pH ¢ auanasonom n3mepenus ue yxe uem ot 0 1o 14 pH;

— JIaTYMK BBICOKOH TeMIlepaTyphl (TEpPMOIApHBIA) C IUara30HOMU3MEPEHHS HE
yxke ueM ot -100 o +900C;



— JIaT4HK 3JEKTPOINPOBOIUMOCTHU C JUAMa30HAMU U3MeEpeHus He yxedeM oT 0 10
200 mMxCwm; ot 0 10 2000 MxCwm; ot O mo 20000 mMxCwm;

— JaT4YMK TEMIIepaTypbl INIATUHOBBIA C JHMANIA30HOM H3MEPEHHUs HEyXe 4eM OT -
30 o +120C;
2. JIONOJIHMTEIBHBIN JATYUK ONITHYECKOM IIOTHOCTH 525 HM.
3. Axceccyappr:

— kabens USB coequHUTENbHBIN;

— 3apsaHoe YCTPOMCTBO ¢  kabenem
miniUSB;

— USB Apantep  Bluetooth 4.1 Low
Energy;

— KpaTkoe PYKOBOICTBO 1o SKCILTyaTaluu uudpoBoit
nabopaTopuu;

— Habop 1ab0paTOPHOIN OCHACTKH,

4. Bcnomozamenvroe obopydosanue:
— Becsl TaboparopHeie d1ekTporHBIe 200 T
— CIHPTOBKA;

5. Xumuueckas nocyoa

naboparopHasi, BOPOHKa KOHHMYECKas, Majoyka CTeKIsHHas, npobupka [1X- 14 (10
IITYK), CTakaH BbICOKMiI ¢ HocukoM BH-50 ¢ merkoi (2 miTykw), HUIHHID
n3MepHuTenbHbI 2-50-2 (CTEKNISIHHBIA, C TPUTEPTON KPBINIKOW), IITATUB IS
npobupok Ha 10 rHE3nm, 3aXuUM TPOOMPOYHBIN, IIMATENb-JoKeuka (3 MITyKH),
Ha0op (IaKOHOB JUIsl XpaHEHUsI PACTBOPOB U peakTHBOB (00beM (akona 100 mur -
5 KOMIUIEKTOB 10 6 mTyK, 00beM (prakona 30 mi - 10 KOMIUIEKTOB 1O 6 IITYK),
HUIAHAP U3MEpUTeNbHbId ¢ HOCMKOM 1-500 (2 mTykwm), crakan BeIicOKui 500 M
(3 mTyku), HabOp epmiel I MBIThS TOCYIbI (€pIl JUIsi MBIThSI TPOOUPOK - 3
HITYKH, epll Ui MBIThSI KOJIO
- 3 mTyku), xamatr Oenblii x/0 (2 IITyKW), MepYaTKH pPE3MHOBBIC XMUMHYECCKHE
cToiikue (2 MTYKH), OYKH 3alIuTHBIC, GUiIbTpbl OymaxHbie (100 mTyK), roprodee
s criupToBok (0,33 ).

6. Peaxmusbr:

—  aJIIOMUHUM;

—  JKene3o;

—  COJISIHasl KUCIIOTA;

— HHIUKATOpHI (METUIOpaHXK, PeHOI(PTAICHH);

— BOJHBIN paCTBOP aMMHAKa;

— BOJHBIN pacTBOP MEPOKCHIA BOJIOPOJIA;

— HHTpAT cepedpa U Jpyrue peakTUBbl (B OOLICH CIOKHOCTH - 44 pa3sIUYHBIX
BEIICCTB, WCIOJIB3YEMbIX Ui COCTaBJICHUS KOMIUICKTOB PEaKTHBOB IPH
MPOBEJICHUN DK3aMEHAIIMOHHBIX JKCIEPUMEHTOB IO KypCy IIKOJIBHOM
XUMUH);

7.TIporpamMmmHO€ 0OecTieYeHrE, METOIMUECKHE PEKOMEHIAIIMH U BUICOPOIIHKH.

OpraHI/ISaHI/IH pa60qer0 IpOCTpaHCTBA 06yqa}01ueroc>1 OCYHICCTBJIACTCA C
HCIIOJIb30BAHHUEM SﬂOpOBLCC6epeFaIOH_II/IX TexHojioruii. B Xxonme 3aHATHSI B 00s13aTeILHOM
NOpsAAKE TIPOBOAUTCA (I)PISKYJ'ILTH&}GLI, HaITpaBJICHHBIC Ha CHATUC 061].161"0 n JIOKaJBHOTI'O
MBIIICYHOTO HAIPsKCHUA OT KOMIIBIOTEpa C I.IH(i)pOBOfI J'Ia60paTOpI/II/I. B COZCPpIKaHUC
(I)I/I3KyJ'IBTypHBIX MHUHYTOK BKJIIOYAKOTCA YIIPA)KHCHUSA HaA CHATHC 3PHUTCIBHOTO U CIIYXOBOI'O
HAaIIpsPKCHUA, HAIPSXKCHUA



MBIIII TYJOBHUINA W MEJKHX MBI KUCTEH, Ha BOCCTAHOBIIEHHWE YMCTBEHHOMPaOOTOCTIOCOOHOCTH.

YUEBHBIN TUIAH
Paznen Tema Ko.1-Bo yacoB ®opma
TEOpPH | MPaKT | Bcer MO/IBeIeHHUsI
| HKa 0 HUTOr0B
1.BBoiHOE 3aHsTHE. 1 0 1 | Ompoc
DIEeKTPOIPOBO DNEeKTPOTUTHYECKAs
JTHOCTh muccormanus. CocrosiHue
pacTBOpOB HOHOB B pacTBOpax. Bupt
JJIEKTPOJIUTOB IIPOBOIHUKOB JJICKTPUIECTBA.
Texnuka 6€301aCHOCTH
2. Onpenernenue yaeabHOM 0,5 15 2 Omnpoc, HaOrOIeHNE,
AEKTPOTIPOBOTHOCTH cobecenoBaHme,
pa30aBJICHHBIX PACTBOPOB JIOTIOTHUTEITHFHO®
KHCIIOTHI, MEJIOYH U COJIH TBOPUYECKOE 3aJ[aHHE,
3. OmnpeneneHre KOHCTaHTHI 0,5 0,5 1 aHaIN3
JMCCOIIMAITIH CJIA00TO JIOCTOBEPHOCTH
JJIEKTPOJTHTA pe3yabTaTOB
[ToTermmomeTp 1. TToHsITHE O CTEKIISTHHOM 0,5 1,5 2 Omnpoc, HaOIIOICHHE,
us(pH-merpust) 35eKTpoie (0COOEHHOCTH XUMUU cobecenoBaHue,
crekna). M3mepenus pH co JIOTIOJTHUTEIILHOE
CTCKJISTHHBIM DJIEKTPOJIOM TBOPUYECKOE 3aJ[aHHE,
2. Onpenenenne pH-mokazarenst| 0,5 0,5 1 | aHammu3
pacTBOpa HEU3BECTHOIO AOCTOBCPHOCTH
BeleCTBA pe3yIbTaToB
I'paBumeTpust 1. IlpaBuia B3BEMBAHUS U 0,5 15 2 Ornpoc, HaOMoICHKE,
MPUTOTOBIICHHS HABECKH. cobecenoBaHue,
W3mepeHne n3MeHeHUsT MacChl JIOTIOJTHUTETTHHOE
PEaKIIMOHHON CMECH JI0 U TOCIIe TBOpYECKOE 3a/IaHue,
peaKIvu. aHam3
2. PacueTr MmaccoBoO# [10JIH 0,5 0,5 1 JIOCTOBEPHOCTH
KapOOHAT-MOHOB B HaBECKE pe3yIbTaToB
TEXHUYECKOTO KapOoHaTa
KaJIBIIUS TIOCJIE €0 PACTBOPCHHS
B COJISTHOW KUCIIOTE
Crektpodoromer | 1. OCHOBHBIC METO/IbI 0,5 1,5 2 | Onpoc, HaOIrOIEHHE,
pUYecKuit KOJIMYECTBEHHOTO aHAIIN3a B cobecenoBaHue,
XUMUYECKUN a0CcoOpOIIMOHHOM JIOTIOJTHUTEIILHOE
aHaJM3 crniekTpockonuu. OnpeencHue TBOPYECKOE 3aJIaHuE,
ONTHYECKOH IMIIOTHOCTH (A) mist aHamnus
pactBopoB MnQOy” pazHoit JIOCTOBEPHOCTH
koHueHTpauuu (C) u pe3ynbTaToOB
MOCTPOEHKE TPATYHPOBOYHOTO
rpadpuka A=f(C).
2. Onpenenenne konuentpanuu | 0,5 0,5 1
MnOy4 -nOHOB B HEM3BECTHOM
pacTBope.
da30BbIC 1. Onpenenenue Temneparypsl 0,5 0,5 1 | Ompoc, HabmtoneHue,




paBHOBECHs

TIJIaBJICHUS TBEPBIX BEIIECTB C
MOMOIIILIO TATYMKA BEICOKOM
TEMIIEPATYPHI (TEpMOTIaphI)

cobecenoBanue,
JIOTIOJIHUTEIILHOC
TBOPUYECKOE 3aJIaHHE,

2. Iloctpoenue ¢pa3zoBoit 0,5 1,5 2 | aHamm3
JMArpaMMbl KHUTPAT JTUTHUS- AOCTOBCPHOCTH
HUTPHT JIUTHS» B KOOPAUHATAX pe3yIbTaToB
«COCTaB-TEMIIEPATYpPay.

Ornpenenenre TOYKH SBTEKTUKU

Bcero 6 10 16




COAEPXAHMUE ITPOT'PAMMBI
Pa3nes «2/1eKTpPONPOBOIHOCTH PACTBOPOB 3J1EKTPOJINTOBY.

Tema 1. BBoanoe 3anarue. DnekrpoiauTHueckas auccouuanus. COCTOSIHME HOHOB B
pacTtBopax. Bubl mpoBOIHUKOB 3EKTpUUecTBa. TeXHNKa0e30macHOCTH.

Teopus: Ilpsmble U KOCBEHHble u3MepeHHMs. Mertoauka 00pabOTKH pe3yabTaToOB
u3MmepeHuil. OCHOBHbIE TpeOOBAaHMSA K BBINOJIHEHUIO MPaKTHUYECKUX paboT. TexHuka
O0e3omacHOCTH Tpu  paboTe  OOyJarommMXCs CO  BCIOMOTATEIbHBIM  JTA0OPATOPHBIM
00OpyZOBaHUEM, COMPSDKEHHBIM C NHU(POBBIMUA JATYMKAMH, C PACTBOPAMH  Pa3IHMYHBIX
XMUMHMUYECKUX BEUIECTB U AJIEKTPUYECKHMM TOKOM. WHCTpyKUMsS MO KaXIOMY MOIYIIIO.
OCOOeHHOCTH TTPOTPAMMHOTO OOECTICYECHUS
«udposas mabopaTopusi XAMAYECKOTO dKcriepuMeHTay. [ludposeie narunku. [ToakmoueHue K
HOYTOYKY. ['padmueckast uHTepIpeTanus SKCIePUMEHTAIbHBIX JAHHBIX.

DopMpbl 3aHATHN: JIEKIHS, Oecesa.

Tema 2. OnpeneneHue YACIbHOW 3JIEKTPONPOBOTHOCTH pa30aBICHHBIX PAaCTBOPOB
KUCIIOTBHI, IIEJIOYH U COJIH.

Teopusi:  BHUABI  ANEKTPONPOBOJHOCTH  PACTBOPOB  3JIEKTPOIMTOB  (yIaenbHas U
SKBMBaJIEHTHAs); 3akoH Komnbpayia; nmpenenbHble MOABHKHOCTH HOHOB; 3 (GEKThl TOPMOKEHHS
HMOHOB B PacTBOPAX.

[IpakTuka: omnpeneneHue yAeNabHOW U HKBUBAJEHTHOW 3JIEKTPOMPOBOJHOCTH PACTBOPOB
LIeJIOYM, KHUCIOTHI U COJIM (XJIOPUIOB- M CYIb(ATOB) MPH pPa3HBbIX KOHIEHTPAIMSX; pacuér
MpeAeTIbHOM SKBUBAJICHTHOM 3JIEKTPOTIPOBOIHOCTH 10 Tpaduky JI=f{(C).

®dopmpbl 3aHATHI: Oecena, mpaKTudeckas padora.

O6opynoBaHHe U PEaKTHBBI: LITATHB, NATUYUK SJIEKTPOMPOBOAMMOCTH C JUANa30HAMHU
m3meperus: He yxe deM oT 0 mo 200 mxCwm; ot 0 mo 2000 mMxCwm; ot 0 mo 20000 mkCw;
xumudeckuid crakad (50 mi); kabenbr USB coeMHUTENBHBIN; 3apsIHOE YCTPOUCTBO ¢ Kabemem
miniUSB; USB Amanrtep Bluetooth 4.1 Low Energy; HoyrOyk; KpaTkoe PYyKOBOJICTBO IIO
IKcIUTyaTaruu  1udpoBoi abopaTopuu; MporpaMMHOE OOECIIeUeHUEe; PacTBOPHI IIEIOYH,
CUJIBHOU KHCJIOTHI, COJIU U YKCYCHOM KUCJIOTHI.

Tema 3. Onpenenenne KOHCTAHTHI JUCCOIMAIIUH C1a00T0 3JIEKTPOJIUTA.

TGOpI/IﬂZ CBA3b JJICKTPOIIPOBOAHOCTH M CTCICHU AWCCOLMaNKN ci1aboro OJICKTPOJINTA,
QJICKTPOIIPOBOJAHOCTD BOJBI.

[IpakTuka: ompenesieHue yIeIbHONW U AKBUBAJIECHTHOW AJIEKTPOIPOBOJIHOCTH PACTBOPOB
YKCYCHOM KHUCJIOTHl DPa3HOW KOHIIEHTpaluu; pacyer 1o 3akoHy Kosbpayma npenenbHON
AIIEKTPOTPOBOIHOCTH YKCYCHOM KHCIIOTHI; pacyeT CTENEHU TUCCOLHUAIUH (a) YKCYCHON KHCIIOTHI
MIPH Pa3IUYHBIX KOHIIEHTPALIUAX B PacTBOPE.

®opmbl 3aHATUH: Oecena, MpakTuyecKas pabora

O6opynoBaHue: MITATUB, JATYUK AJIEKTPOIPOBOIUMOCTU C JAMANAa30HAMHU U3MEpPEHUs He
yxke yem ot 0 10 200 MxCwm; ot 0 10 2000 MxCwm; oT 0 10 20000 MxCMm; xumuueckuid ctakad (50
Mi); kabenb USB coeauHuTenbHbll; 3apsiiHoe yeTpoiicTBo ¢ kabenem miniUSB; USB Anpamnrtep
Bluetooth 4.1 Low Energy; HOyrOyk; KpaTkoe PYyKOBOJACTBO MO O3KCILTyaTalud LOUPPOBOI
nabopatopuu; MPorpaMMHOE 00eCTIeueHUE; PACTBOPBI YKCYCHON KHCIOTHI.

Paznen «Ilorenunomerpus (pH-meTpus)».

Tema 1. TToHsATHE O CTEKISTHHOM 3JIEKTPOJIe (0COOEHHOCTH XMMHH CTEKIIa).
N3mepenust pH co CTEKISTHHBIM 3IIEKTPOJIOM.

Teopus: BuabI MOTEHIIMOMETPUH (IpsIMasi U KOCBEHHAs); MOHATHE 00 MOH- CEJIEKTUBHBIX
ANIEKTPOJAX; CTEKJSIHHBIM 3JEKTPOJ M OCOOCHHOCTH XHMHUHM CTEKJIa; MEXaHU3M pPabOThI
CTEKJITHHOTO 3JIEKTpoJa (MOHHBIM OOMEH); 3JEKTPOJ CpaBHEHMS; TaIbBAaHUYECKUH SIIEMEHT;
ypaBHeHue HepHcra.

HpaKTI/IKaZ BHUMATCJIIbBHOC O3HAKOMJICHUC C PYKOBOACTBOM K J'Ia60p3.T0pH01>i pa60Te;



cOOpKa 3IEKTPUUECKOH IIeTT B COOTBETCTBHU C METOJMUECKOM PEKOMEHIANEeH K MPaKTHYECKON
paboTe; KanmuMOPYIOT MIKATy MOTEHIIMOMETpPA C MOMOIIBIO JIBYX BCIIOMOTaTelbHBIX Oy(hepHbIX
pacTBOPOB U €CIM HEOOXOAMMO, TO KOPPEKTUPYIOT €ro ¢ MOMOIUBIO CIIEHUAIBHOW HACTPOUKU.
[lepen KaxabIM MOTPY)KEHHEM 3JIEKTpoja B Oy(pepHBIH WM HCCIEOyeMBId pPacTBOp, €ro
(31€eKTpO1) HEOOXOJUMO TIIATEIHHO MPOMBITH JUCTHITMPOBAHHOW BOJOM M OCTOPOXKHO yIATUTh
M30BITOK BOJIBI C €T0 MOBEPXHOCTU (DMIIBTPOBAIBbHOM Oymaroi. HMcmonb3ys mudpoByo 060104Ky
MIPOrpaMMBbl, 3aHOCHM JaHHbIE B TAOJHIy M CTPOMM II0 3TUM JIAaHHBIM KaJIMOPOBOYHBIN rpaduk
pH oT KOHIIEHTpanyK pacTBOpa KUCIOTHI WIH IIEI0YH.

®dopmpbl 3aHATUN: Oecesa, IpakTUIecKas padora.

O6opynoBanue: WTaTuB, AaTdyuk pH ¢ auanasonom usmepenus He yxe yem ot 0 no 14
pH; xumunyeckuii crakan (50 mu); xabenp USB coeauHUTENbHBIN; 3apsaHOE YCTPOMCTBO C
kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HOyTOyK; KpaTkoe pyKOBOJICTBO
M0 JKCIUTyaTanuu mudpoBoi JadbopaTopuu; MporpaMMHOE oOecrieueHne; pacTBOPHI IICIOYH U
CWJIBHOM KUCIOTHI; OydepHbie pactBopsl (¢ pH>7 u ¢ pH<7); BcnomorarenbHoe 1a0opaTopHOE
o0opynoBaHue (CKISIHKA C IUCTHIIMPOBAHHON BO/IOM, GUIIbTpOBalIbHAs Oymara u Jp.).

Tema 2. Onpenenenne pH-nokasarens pacTBopa HEM3BECTHOTO BELIECTBA.

Teopusi: mkama pH; pacyer KOHUEHTpalMd HOHOB BOJOPOJA; 3aBUCHUMOCTH pH oT
KOHIEHTPAIIMHU pacTBOPA.

[IpakThka: BHUMaTEIbHOE O3HAKOMJIEHHE C PYKOBOJCTBOM K JabopaTopHOil paboTe;
cOOpKa DJIEKTPUYECKOW IeMM B COOTBETCTBUM C METOJWYECKOW pEKOMEHIanuen K
MPaKTUYECKOU paboTe; KATMOPYIOT IIKaTy MOTEHIIMOMETPA C TIOMOIIBIO JIBYX BCIIOMOTATEIbHBIX
Oy(depHBIX PacTBOPOB U €CIIM HEOOXOIUMO, TO KOPPEKTHUPYIOT €ro C MOMOIIBI0 CIeIHATbHON
HacTpoiiku. [lepen KakapIM MOTPy>KEHUEM JJIEKTpoa B OyhepHBINA U UCCIIETYEMBIH PacTBOD,
ero (dNIeKTposl) HEOOXOAMMO TIIATEIbHO MPOMBITH JUCTHUIUIUPOBAHHOM BOJOM U OCTOPOMKHO
YAQUIATh W30BITOK BOJBI C €ro TMOBEPXHOCTH (HIBTpOBaIbHOM Oymaroiu. Ompenemsiercs pH
pacTBopa U JenaeTcs BBIBOJ O XMUMHYECKON MpUPOJIE HCCIEAYeMOTO BellecTBa (KHUCIOTa WM
OCHOBaHHE).

®dopmebl 3aHATHI: Oecena, mpakThuieckas padoTa.

OGopynoBanue: mTaTuB, n1aT4uk pH ¢ nuamnazoHoMm m3mepeHust He yxe yem ot 0 mo 14
pH; xumuueckuii crakan (50 mu); xabens USB coeaMHUTENBHBIN; 3apsaHOE YCTPOMCTBO C
kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoytOyk; KpaTkoe pyKOBOJCTBO
[0 3KCIUTyaTanuu udpoBoil 1abopaTopuu; NMporpaMMHOE OOecleueHue; pacTBOPHI IIEI0UYN U
CIWJIBHOM  KHCIIOTBI;  BCIIOMOraTelbHOEe  J1abopaTopHOoe  0o0opyaoBaHue  (CKISIHKA  C
JTUCTUJUTMPOBAHHOM BOAOH, (GDUiIbTpoBaibHAs Oymara u Jip.).

Paznen «I'paBumeTpus».

Tema 1. HpaBI/IJ'Ia B3BCIIMBAHUA W IIPUI'OTOBJICHHA HABCCKHU. I/I3MepeHHe HU3MCHCHUA
MacCChbl peaKHHOHHOﬁ CMCECH J10 M IIOCJIC pCaKIIUu.

Teopm{: OCHOBHBIC INOJIOKCHHA  I'PAaBHUMCTPHH; CAMHUIIBI HU3MCPCHUA MacCcChI,
rpaBI/IMCTpI/I‘IGCKHﬁ (I)aKTOp B XHMHUYCCKOM aHAJIU3C; KJIACCbl TOYHOCTH BCCOB; IIpaBUjia
NEpCBCACHUS HABECKU B paCTBOP.

[IpakTuka: HacTpoilka aHAJIMTUYECKHX BECOB; B3BEIIMBAHUE 3apaHee MPUIOTOBIIEHHBIX
HABECOK Pa3HOI MacChl U ONPEJEIIEHNE TOUHOCTH B3BEIIMBAHUS; OTAEICHHUE OCaiKa U3 pacTBOpa
Ha (UIBTP C MOMOINBIO (UIBTPOBAHMSA; CYIIKA, MPOKAJIMBAHWE M B3BEIIMBAHUE OCAIKOB
Pa3IUYHBIX BEIECTB (MaJlaXuT, KapOOHAT KaJIbLUs, KPUCTANINYECKasi CO/1a, MEIHBIA Kyopoc U
ap.). Pacuer mo naHHBIM TI'paBUMETPUM XUMHYECKOW (OpMYNBI HMCCIETyeMOTo BeUIecTBa.
IlenecooOpa3HO TPOBECTH CpPaBHEHUE pPE3YNbTATOB CPEAM Pa3HBIX TPYII [IKOJIbHUKOB,
BBITOJTHSIONINX OJMHAKOBBIE 331aHUSI.

®dopmebl 3aHATHIL: Oecena, MpakTHUecKas paboTa.

Ob6opynoBanue: Becbl NabopatopHble 3mekTpoHHbIe 200 T; KOMIUIEKT J1abopaTOpHOM
MOCY/Ibl; CIUPTOBKA; XUMUUYECKHE PEaKTHBBI (KPUCTAJUIOTUAPAThl, KapOOHATHI); GUIBTpOBATbHAS
Oymara; KaJlbKyJIsTop.



Tema 2. Pacuer MaccoBoil 107 KapOOHAT-MOHOB B HABECKE TEXHMYECKOTO KapOoHara
KaJIbLUs IIOCIIE €T0 PACTBOPEHHUSA B COJIIHOM KHUCIIOTE.

TCOpI/IHZ IIOHATHE O MacCOBO# JI0JIe OCHOBHOI'O KOMIIOHEHTA U HpI/IMeCCfl B XUMHUYCCKUX
BCIICCTBAXx.

[IpakThka: B3BEHMIMBACTCS HEOOXOMUMBIM OO0BEM COJSTHOW KHCIOTHI ; B3BEIIMBACTCS
HEO0OXOIMMO KOJMYECTBO MPEABAPUTEIHHO M3MEIBUESHHOTO TEXHHUYECKOTO KapOoHAaTa KaJIbIIHS
WIM Marius; J00aBJSIOT KHCIOTY B CTaKaH CTHABECKOW KapOOHAaTa H IKAYT IIOJHOTO
MPOTEKAHUs PEAKIMH, MOCIIC YETO B3BEUIMBAIOT MOJIYYEHHBIA PACTBOP; MO PA3HUIIE MACC CYMMBI
HWCXOJHBIX HABECOK M MOJIyYEHHOI'O IIOCJIE€ CMELICHUS M NPOTEKAaHHs PEAKIUMU pacTBopa
pacCUUTHIBAIOT MACCy BBIICIMBIIErOCS YIIEKUCIIOrO ra3a; MepecYnuThIBAIOT HA
«UUCTBI» KapOOHAT B WCXOJHOHW HABECKE W BBIYHCISIOT MAacCOBYIO JOJIIO KapOoHata B
HCXOJHOM HaBECKE.

®dopMpbl 3aHATHI: Oecena, mpaKTuyeckas padora.

OGopynoBanue: Bechl JlabopaTtopHbie 31ekTpoHHBIE 200 T; KOMITIEKT JIabopaTOpHOU
MOCY/Ibl; CHUPTOBKA; XUMUUECKHUE PEAKTUBBI (KPUCTAINIOTUPATHI, KapOOHATHI); GUIBTPOBATIbHAS
Oymara; KaJbKyJsTop.

Pasznen «CnexkrpodoroMeTpudecKuii XUMHUYECKUH aHATHU3Y.

Tema 1. OcHOBHbIE METOABl KOJWYECTBEHHOTO aHajau3a B  aOCOPOIMOHHOMN
cnektpockonuu. OmnpenelieHne ONTHYeCKOW TUIOTHOCTH (A) mis pactBopoB MnOs pasHoi
koHueHTpauuu (C) u noctpoenue rpagyuposoyHoro rpaduka A=f{C).

Teopus: moryonieHne BEIIECTBOM M3JIYUYEHHUS; JIIEKTPOMAarHWTHAs IIKaja; OCHOBBI
a0COpOITMOHHOM CIIEKTPOCKOHH; 3aKOH byrepa-Jlambepra-bepa.

[IpakThka: TONrOTOBKA CEPUU PACTBOPOB IEpMaHraHaTa Kalus C TOYHO H3BECTHOU
KOHIICHTpalMe nepmMaHraHaT uoHoB B auamazoHe oT 0.005 r/mu mo
0.001 r/mMn (ueTelpe-TIATH pPACTBOPOB) (PEKOMEHIYETCS TPUMEHSAThH METOHA paz0aBlIeHUS
WCXOJHOTO pacTBOpa C TOYHO W3BECTHOW KOHIIGHTpAaIMeHd JIsl TPHUTOTOBJICHUS Ooliee
paz0aBIICHHBIX PACTBOPOB); COOpKa AJIEKTPUYECKOW IIEMH B COOTBETCTBHU C METOIUYECKOM
pPEKOMEH/alMel K MpaKTHYecKoW paboTe; ompesieieHrne MoKa3areied ONTHYECKOW IIOTHOCTH
pacTBOpOB TEpMaHraTa Kaius pPa3IMYHON KOHIICHTPALMU M TIOCTPOCHHE KAIMOPOBOYHOTO
rpaduka.

dopwmel 3aHATHIL: Oecena, mpakTHIecKas padoTa.

OOGopynoBaHue: MITATUB, JaTYMK OINTHYECKOW IUIOTHOCTH 525 HM; kabenr USB
COCIMHUTEINIBHBIN; 3apsiIHOE yeTpolicTBO ¢ kadenem miniUSB; USB Apxantep Bluetooth 4.1 Low
Energy; HOyrOyk; KpaTKoe pPYKOBOJCTBO IO OJKCIUTyaTaluu [U(POBOI JabopaTopuu;
POrpaMMHOE 00ECIIEUYeHHUE; BCIIOMOTATEIbHOE J1abopaTopHOE 000pynoBaHHE (CKIISHKA C
JTMCTUJLTUPOBAHHON BOJIOW, (WIBTpOBaJIbHAs Oymara W Jp.); pacTBOp IEpMaHTaHaTa Kallus;
JTMCTUILTUPOBAHHAS BOJIA.

Tema 2. Onpenenenue konuentpauuu MnO4 -MOHOB B HEM3BECTHOM PacTBOPE.

Teopm[: KOJINYECTBECHHBIN CHeKTpOMeTpI/I‘{eCKI/Iﬁ dHaJIN3 OKpAICHHOI'0 pacTBOpa
MN3BCCTHOI'O BCIICCTBA.

HpaKTI/IKaZ BBIIIOJIHAKOT OIPCACICHUC ONTHUYECKON INIOTHOCTH pacTBOpa IMEepMaHTraHaTa
Kajyda; C IMOMOIIBIO MPEABAPUTCIIBHO IIOJTYYCHHOI'O KaJ'II/I6pOBO‘lHOl"O rpa(bI/IKa ONpCACIISIIOT
KOHIOCHTpAaIUKO IICPMAHIaHAT-UOHOB B HCEHU3BCECTHOM pPACTBOPE; CPABHUBANOT TTOJIYYCHHBIC
pe3yibTaTaMu € JAHHBIMHU HNPCIOAABATCIIA W PACCUUTBIBAIOT OTHOCHTCIBHYHO ITOTPCITHOCTH
BBIIIOJIHCHHOT'O U3MCPCHUA.

dopmebl 3aHATHIL: Oecesa, mpakTHuecKkas padoTa.

O6opynoBaHue: IITATUB, AATYMK ONTHYECKON TuIOTHOCTH 525 HM; kabenr USB
COEIMHUTEINBHBIN; 3apsiiHoe ycTpoicTBo ¢ kabenem miniUSB; USB Ananrtep Bluetooth 4.1 Low
Energy; HoyTOyK; KpaTkoe PyKOBOJCTBO MO JKCIUTyaTallid HU(PPOBOH JabopaTopui,



porpaMMHOE OOecreueHne; BCIIOMOTaTeNbHOe JabopaTopHOe o00opynoBaHHE (CKIISIHKA C
TUCTUILTMPOBAHHON BOJIOW, (MIBTpOBaNbHAs Oymara W JAp.); pacTBOp IEpPMaHTaHaTa Kallus;
JTMCTUILTUPOBAHHAS BOJIA.

Pasznen «@a3oBble PaBHOBECHUSD).

Tema 1. OnpeneneHue TeMrepaTypsl IJIABJICHUS TBEPIbIX BEHIECTB C MOMOIIBIO AaTUYMKa
BBICOKOHM TEMITepaTyphl (TEPMOIIAPHI).

Teopus: ¢da3zoBble mepexoipl Ha TPUMEpPEe IUIABJICHUS BEIIECTB, BO3MOXKHOCTH
UICHTH(HUKAIIMY BEIISCTB MO TeMIIepaTypaM IUIABIICHUS; 3aBUCHMOCTh TEMIIEPATYp TUIABICHUS
OT CTPOEHUS U COCTaBa BEILIECTB.

[IpakTuka: B (apPopoBelid TUTEIH MOMEMIAIOT HEOOXOAMMOE KOJHMYECTBO XUMHUYCCKH
YUCTOrO BEILIECTBA M IOIPY)KAalOT B HEro TepMoIapy; MEIJICHHO HarpeBaloT THUreldb Ha
ANIEKTPUYECKOW IIJIUTKE JO0 IMOJIHOTO TUIABJIEHUS MCCIEAYEeMOTO BEIIECTBA; C IOMOIIBIO
MIPOrpaMMHOTO OOecrieueHusl Ha HOyTOyKe CHUMAIOT MOKa3aHUsl KpUBOW HarpeBaHus. CHUMAIOT
MOKa3aHUs ISl CEpUM HUTPATOB (JIMTHS, HATPUS, KaJus) U HUTPUTOB (JIMTHUSL, HATPUS U Kallus) U
Ip. TBEPIBIX BELIECTB. J[enaroT BBIBOJBI O CBSI3U CTPOEHHUS M COCTaBa M3YUYEHHBIX BEILIECTB C UX
TEMIIEPATYPOH IIABJICHHUS.

®dopmpbl 3aHATHI: Oecena, mpaKTuyeckas padora.

O6opynoBaHue: MTAaTUB, JaTYMK BBICOKON TeMmImepaTypbl (TEpMOMNapHBIil) ¢ qUana3oHOM
n3mepeHus He yxke ueM ot -100 1o +900C; kabens USBcoemuHUTEIBHBIN; 3apsSTHOE YCTPOUCTBO
¢ kabeneM miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyTOyK; KpaTkoe pyKOBOACTBO
Mo HJKCIuTyaTauuu IudpoBoi nabopartopuu; MNporpaMMHOE oOOecliedeHHe; BCIOMOraTelbHOe
naboparopHoe obopynoBanue (GpappopoBeIii TUTEND U Ap.); SAESKTPUUECKAs TUTUTKA; XUMHUIECKU
YHUCThIE TBEPAbIE BELIECTBA (HUTPAThl U HUTPUTHI JIUTHUs (HATpUS WIM Kajus), CAIULUIOBAs,
OCH30MHasT KUCIIOTHI U JIp.

Tema 2. [loctpoenue (pa3oBoil quarpaMmbl «KHUTPAT JTUTUS — HUTPUTIUTHS B
KOOpJMHATaX «CocTaB-TeMIieparypa». OnpezeneHue TOYKU IBTEKTUKH.

Teopusi: 0CHOBBI PU3UKO-XUMUYECKOTO aHAIN3a; TOHATHE O (Pa30BBIXPABHOBECHUSX; TUHUHI
JUKBHJIyCA U COJIMJIYCa; IBTEKTHUKA.

[IpakTika: TOTOBSIT BOCEMb HaBECOK C PA3JIMYHBIM COJEP)KAaHUEM HUTPUTAU HUTpaTa
muTHs (B Macc.%); MOMENIaloT B KKyl MOJYyYEHHYIO CMECh (CMECH MOTPYKEHBI B
(bapdopoBbie TUTIIN) TEPMOIIAPY U MEJUICHHO HarpeBaroT Ha 3JIEKTPHUUECKOMN TUIUTKE JI0 MOJHOTO
wiasnenud (10 150C); ¢ moMonpI0NporpaMMHOro ooecreyeHnsl Ha HOyTOyKe CHUMaloT
MOKa3aHUs KpUBOM HArpeBaHMsl; HAHOCST MOJIy4Y€HHbIE JaHHbIE HA T0JIE€ KOOPAUHAT «COCTaB-
TeMIlepaTypa»; HAaHOCAT JTMHHUH JIMKBUYCA U COJUAYCA; ONPECNIAIOT KOOPAUHATHI
ABTEKTUYECKOM TOUKH; CBEPAIOT MOJTYUCHHBIE TaHHBIE COCTIPABOYHBIMU JAHHBIMHU.

(DOpMLI 3aHITHUH: IMPAKTHYCCKOC 3aHATHC.

OO6opynoBaHue: MITaTUB, TaTYUK BBICOKOM TemmepaTypsl (T€pMOIApHbIi) ¢ AHana30HOM
u3Mepenus He yxe ueM oT -100 go +900C; kabenr USBcoeauHuTeNnbHBIN; 3apsiIHOE YCTPOHUCTBO
c kabenem miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyTOyK; KpaTkoe pyKOBOJCTBO
[0 3KcIUTyaTaluu LUGpPoBOH J1abopaTopuM; MporpaMMHOE OOecreueHHe; BCIIOMOIaTelbHOEe
nabopatopHoe o6opynoBanue (GpappopoBbiil THreNnb, 1a00paTOPHbIE BECHI U JIp.); IEKTpHUECKast
IUTMTKA; YUCTBIE HUTPAT U HUTPUT JIUTHS (WIIM HATPUSA).

Opranu3alMoOHHO-TIeJarornyecKue yCJI0BHs peaiu3aluu MpPorpaMmbl

[lenaror 1OMOJHUTENBHOTO  0Opa3oBaHMUA, peanu3youMil JaHHYI0  MPOrpaMMmy,
JI0JDKEH UMETh BhIcIIee MpodeccuoHalbHOe 00pa3oBaHue WiKncpenHee npodeccuoHalIbHOe
00pa3oBaHUEB oOnacry, COOTBETCTBYIOILIEH MPOPUII0 KPY)KKa, 0e3 MpeabsBICHUS
TpeOOBaHUI K CTaxxy paboOThl, TUOO BhICIIEE MPOecCHOHATbHOE 00pa30BaHue WM CpeIHee
npogeccuoHanbHOE00pa3oBaHuEe U JIOTIOJTHUTETILHOE npogeccuoHaIbHOe
oOpa3zoBanueno HanpasieHHI0 «O0pa3oBaHMe W Telaroruka» 0e3 MpeabsBICHUsS TpeOOBaHUN
K CTaxKy pabOTHI.



MoTuBauHOHHbIE YCJI0BUSA
Ha yd4eOHBIX 3aHATHAX M MAaCCOBBIX MEPONPHATUAX OCO00€ MECTO YIeNseTCs
(OpPMHUPOBAHHIO MOTHBAIIUU OOYYAIOIIUXCS K 3aHATHIO JOTOJHUTEIBLHBIM OOpa3zoBanueM. s

9TOro:

YIOBJIETBOPSIOTCSL pa3HOOOpa3Hble MOTPEOHOCTH OOYYaAIOUIUXCSA: B CO3JaHHUU
KOM(OPTHOTO TCHUXOJOTUYECKOTO KIUMaTa, B OTJ/bIXE, OOINCHWU W 3alluTe,
MPUHAJISKHOCTH K JETCKOMY OOBCIMHECHUIO, B CAMOBBIPAKCHHH, TBOPUYCCKOU
camopeaM3aliiy, B MPU3HAHUHU U YCIIEXE;

JIETU BKJIIOYAIOTCS B IPAKTHUUECKUN BUJ JESATEILHOCTH IIPU IPYIIIOBOM padoTte, ¢
Y4ETOM BO3PACTHBIX OCOOEHHOCTEN U YPOBHEMCOXPAHHOCTH 370POBbSI;

Ha 3aHATUSAX pEIIAIOTCS 3aJadyd  MPOOJEeMHOTO XapakTepa IOCPEICTBOM
BKITIOYCHHUS B HAYYHO-MCCIIEIOBATEIBCKYIO JACATEITHHOCTD;

MPOBOJATCS  HpodeccHoHallbHble  MpoObl M JApyrue  MEpONIpUSTHS,
criocoOcTBYyto1IHEe MPOGHECCHOHATFHOMY CaMOOIIPEACIICHUI000YIarOIITUXCS.

Metoanyeckue MaTepuabl

Metonudeckoe obecrieueHUe MPOrpaMMbl BKIIIOYA€T NPUEMBI U METOJbl OpraHU3aluu
00pa30BaTeNILHOTO Mpolecca, AUIAKTUYECKHE MaTepHallbl, TEXHUYECKOE OCHAIIEHUE 3aHATHH.

Jis oGecriedeHns HarsAHOCTH U IOCTYITHOCTH M3y4aeMoro MaTepuaia nejaror
HCIOJIb3YET pa3InyHble METOUYECKHE U TUAAKTUUECKUE MaTepUaJIbl.

Harnsanaeie mocoous:

cxeMatuueckue (1uppoBoe 000pyn0BaHUE, CXEMbI, IPE3EHTALINU,aITOPUTMBI);

€CTeCTBEHHBIE M HATYpaJbHBIE (BCIIOMOTATEIEHOE 000PYAOBaHUE IS
MPaKTUYECKUX padoT);

00beMHBIC (MaKEeThI);

WJUTFOCTPAITNH, CITaMIbI, rpaduku, doTorpadun U PUCYHKH
AKCTIEPUMEHTAIBHBIX PE3YJIbTATOB H3MEPCHHUIA;

3BYKOBBIE (BUIEOMAaTEPHAIIbI).

HNudopmanmnonHoe odecnevyenne nNnporpaMmmbl

HNHTepHET-pecypcehl:

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

Cnmcok Jureparypsbl:
HopmatuBHBIe IpaBOBBIE aKThI

Odenepanpubiii  3akoH «OO0 oOpazoBanuu B Poccuiickoit deneparun» 0T
29.12.2012 Ne 273-D3.

Vka3z [Ilpesupenta Poccuiickoit ®enepannu «O Mepax 0o peaausaluu
rocy/lapcTBEHHOW MOJUTHKHU B 06macTu oOpa3oBanus u Hayku» oT 07.05.2012 Ne
599.

Vxa3 IIpesunenta Poccuiickoit @enepanun «O MEpONPUATHAX MO pealu3alun
rOCyJIapCTBEHHOM colnanbHoi monutukm» 0107.05.2012 Ne 597.

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

«O06  yTBepXKJEHMM  METOJMYECKUX  PEKOMEHJAUuH 1O  CO3JaHHI0 U
(GYHKIMOHUPOBAHMIO B 00I1€00pa30BaTeIbHBIX OpPraHU3alUsiX, PAClOI0KEHHBIX B
CEeNTbCKOM MECTHOCTHM M MallbIX TOopojaxX, LEHTPOB 00pa3oBaHMsS €CTECTBEHHO-
HAay4YHOU U TEXHOJIOTUYECKON HAIIPaBICHHOCTEMN.

IIpuka3 Munuctepcta npocseuienus P® ot 09.11.2018 r. Ne 196

«006 YTBCPKACHUUN Hop;mKa opraHusanvi U OCYLICCTBJICHHUA O6paBOBaTCHBHOf/'I
ACATCIBHOCTH 10 JOIIOJIHUTCIIbHBIM O6me06pa3OBaTeHBHLIM nporpamMmmam».


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

[TocranoBnenne I'7aBHOTO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya P®D ot
04.07.2014 N 41 «O6 yrBepxnennn CanlluH 2.4.4.3172-14

«CaHUTapHO- SIUAEMUOJIOTHUECKUE TpeOOBaHUS K YCTPOWCTBY,

COJICPKAHUIO M OPTaHU3AINH PEeXKUMa pabOTHl 00pa30BaTEIbHBIXOPraHN3AIIIA
JIOTIOJTHUTEIHHOTO 00pa30BaHus ACTEi.

J1s megarora JOMOJHUTEIILHOTO O6Da3OBaHI/I$I 1 00YJaIOIIUXCs:

baxtusposa 10.B., Munnymnun P.P., Tlankun B.M. OcHOBBI XuMHUECKOTO

SKCIIEPUMEHTA U 3aHUMAaTEJbHbIE ONBITHI 110 XuMuu. — Kazane: M3a-Bo KazaH. yH-
ta. 2014, 144 c.

I'pyznesa H.B., JlaBpoBa B.H., MypaBseB A.I'. IOHBII XxuMuk, wiu
3aHUMAaTENIbHBIE OTBITHI ¢ BellecTBaMu BOKpyr Hac. — CI16.: Kpucmac+. 2006, 105
c.

3umon A.Jl. IonymnspHast pusmueckast xumust. — M.: Hayunsrit mup. 2005. 176 c.
Jleercon U.A. 3aanmarensHas xumust. Yacte 1. — M.: JIpoda. 1996, 176 c.
Jleercon U.A. 3aanmarensHas xumus. Yacte 2. — M.: JIpoda. 1996, 224 c.
KpaBuenko H.C. Mertoasl 00paOOTKM pe3ylbTaTOB HU3MEPEHUI U OLIEHKH
MOTPENTHOCTEH B y4eOHOM J1ab0opaTOpHOM IMpakTukyme. - Tomck, 2011.

Onbruna O.M. OrmeiTH 6€3 B3pbIiBoB — M.: Xumus. 1995, 176 c.

OcHoBbl aHanTHYeCKOW xuMmuM. [IpakTtmueckoe pykoBojacTtBo. Ilox pen.
3omnortoBa FO.A. - M.: Jlabopatopus 3Hanwmit. 2017, 462 c.

[Tonynmanenko E.I'. IIIkonpHBIM XMMHUYECKHMil SKcriepuMeHT. - Jlyranck: Kuwura.
2018, 176 c.
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