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IHHOACHUTEJIBHASA 3AIIMCKA

JlononuutenbHas o01eo0pazoBareyibHas 0O0IIepa3BUBAIOIIAS
IporpaMmma
«Iudposas nabopaToprss XUMHUYECKOTO SIKCIIEPUMEHTa» SIBISETCS
IPOrpaMMOi €CTECTBEHHO-HAYYHOU HaNpaBI€HHOCTH, MPOQPUIb —
XUMMUSL.

AKTYaJIbHOCTb IPOrPaMMBbI

HNHTemiekTyanbHOe pa3BUTHUE SABISIETCA OJHOW M3 BaXHEMIIMX
3ajay WKoJbl. [loATOMY YpOBEHb pa3BUTHS MBIIUICHHUS OOYy4aroUIuXcs
(Hapsimy coO 3HaHMSAMHU (PAKTUYECKOIO XapakTepa) sABISeTcs Haubolee
CYILIECTBEHHBIM IMOKa3aTeaeM 00pa3oBaHUs MKOJIbHUKOB.

XuMus  SABIFETCA  CUCTEMOOOpasyroled JTUCHUIUIMHOW — Cpelu
JIPYTMX €CTECTBEHHOHAYUHBIX MPEIMETOB, TaK KaK OTKPBITHS B 00JacTH
XUMHHM JIEXKAT B OCHOBE PAa3BUTHUS TEXHOJIOTUU IOJYYEHHS] HOBBIX BELIECTB
1 MarepuasioB. OCHOBHOW YIIOp B NPEACTaBICHHONW MPOrpaMMe CIHEJIAaH Ha
paclIMpeHue HKCIEPUMEHTAIBHOIO XMMHUYECKOrO KPyro3opa, a TakKe Ha
pa3BUTHE MHTEIJIEKTYaIbHOW aKTUBHOCTH O0YYAIOMINXCA U TEOPETHUECKOTO
MBILUICHUS KaK KOMIIOHEHTA VHTEJUICKTYyaJIbHOU AKTUBHOCTH
00yyaroUMxcs MOCPEIACTBOM BBIMOJHEHUS] XMMHUYECKOIO OIbITa. BakHo
OTMETUTh, YTO OCHOBY HpPEIJIOKEHHOI0 JabOpaTOpHOro MPaKTUKyMa
COCTaBJISIIOT paboThl M3 KOMIUIEKCAa Tak Ha3blBaeMOM  «Uu(ppoBOH
XUMHYECKOM aboparopun». ITO CIOCOOCTBYET TOMY, UTO JIaOOpaTOpHbIE
pa®oOTBl  BBIMOJHSIOTCS HAa KAueCTBEHHO JpyroM, 0Oo0jee  BBICOKO
TEXHOJIOTUYHOM YpPOBHE, CIIOCOOCTBYIOT PELICHHIO HECTaHAApTHBIX U B
OosbllIel YacTU HUCCIEJOBATENBCKUX XHMHUYECKUX 3a/1ad, B KOTOPBIX B
J0CTaTOYHO OOJIBIIOM OO0BEME HCHOJIb3YyEeTCSs MaTeMaTHUYECKUH armapar.
3ajaHus MpakTHKymMa BKJIOYAIOT 3JEMEHTbI, KOTOpble TpeOylT OT
0o0yyarolerocss yMEHHUE BBbIJIBUTaThb TUIOTE3bl, OINPEAEIATh NPOOJIEMBI,
HaXOJUTh HETPAIULIMOHHbIE CTIOCOOBI penieHus 3a1a4. OCHOBHOE BHUMaHUE
B IPOrpaMMe YAEISAeTCs He Nepeadye CyMMbl TOTOBBIX 3HAHWM, @ Pa3BUTHIO
CaMOCTOSITEILHOCTU 00YYaroIuXcsi, YMEHUIO paboTaTh C JAOMOJHUTEIBHON
JUTEPATYPON U YCTAHOBJICHNUIO HOBBIX MEXAUCLUIIIIMHAPHBIX CBA3CH.

OTin4uTe/bHbIE 0CO0CHHOCTH MPOrPaMMBbI
[TIporpamma «lludpoBas nabGopaTopuss XUMHUYECKOTO
DKCIIEPUMEHTa»paccurTaHa Ha 16 3aHATUH,
pa3eeHHbIX Ha 5 pa3iesioB (Moaysei):
— DIEeKTpONpPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.
— Torenuuomerpus (pH-meTpus).
— I'paBumetpusi.
— @da30BbIC paBHOBECHS.
— CnexkTpodoTOMETpUIECKUIT XUMUUECKHUI aHaJIH3.
Kaxnapiii pazgen oOydeHMs MpEACTaBICH Kak 3Tam padoThl,



CBSA3aHHBIA C pEUIEHUEM 3KCHEPUMEHTANIbHON 3aJlauyd CpeACcCTBaMU
1a00paTOpHOr0000pyAOBaHUS.

ConepxaHue MPOrpaMMbl OPUEHTHUPYET OOyYaloUUMXCs Ha
MOCTOSIHHOE B3aMMOJEICTBUE JpPyr € JAPYroM U MPEnofaBaTeieM,
pelIeHre NPAKTUYECKUX 3a/lady OCYILIECTBISAETCS C HMCHOJb30BaHUEM
METOJIMKM OOpabOTKH pE3yJbTaTOB OSKCIHEPUMEHTAIbHBIX JAHHbIX.
Taxxe nporpaMMa OPHEHTUPYET OOYYaIOIIMXCS Ha TIOUCK pPa3HBIX
HNOJIXOJ0OB K PpELICHUIO IOCTaBICHHOW 3aJaud, C HUCIOJb30BAHUEM
NOJIYYEHHBIX 3HAaHUN B paMKaX MPaKTUYECKON e TETbHOCTH.

[Iporpamma gaeT BO3MOXKHOCTh PAaCKpPbITh M3Y4YaeMbI paszien
U(GpPOBON TOUYKU 3PEHMS, B3TJISSHYTh HA PEIICHHE HKCIIEPUMEHTAIbHON
3alayd  TOJI HOBBIM YIJIOM JUIsl JIOCTMKEHUS MaKCUMAaJlIbHOIO
pe3yJbTrara.

Azpecat nporpaMmmabl

[Iporpamma «udposas nabopaTtopus XUMHAYECKOT0
JKCTIEpUMEHTa» TpeHa3HaueHa asaerei ot 14 no 16 ner.

B rpynmnel npunumarorcsi obyudaromiuecs 8-9 kiaccos. ['pymnma
MOXKET COCTOATh M3 JIeTe OJHOro  Bo3pacTa WM  OBITh
pa3HOBO3pacTHOM. [l M3yyeHUss HEKOTOPBIX TeM MOjyJed 9 kiacca
HE00X0AMM KpaTKUil TeopeTuuecKkuid 010K Juist rpynnsl 8 Kiacca.



JUist BXOXAEHUsI B 00pa30BaTeNIbHBIN MPOLIECC B paMKaX JaHHOM
MPOrpaMMbl HEOOXOAUM MPOQPMIbHBIA YPOBEHb 3HAHUM 110 MATEMATHUKE,
¢uzuke u uHPOpMATUKE, T.K. A7 paboThl ¢ LHU(PPOBOIl TabopaTopueit
HEOOXOIMMO YMETh TI'paHUUeCKd HHTEPIPETUPOBATh MH(MOPMALUIO U
BEPHO BapbUPOBATh B KOMIIBIOTEPHON Cpelie MPOrpaMMbl MapameTphl
BbIOpAHHOM MOJIEIH.

Tak kak mporpamma pazjeleHa Ha MOAYJIM M Mpearnoiaraer
OOJIBIIOE KOJIMYECTBO 3KCHEPUMEHTAIBHOW palOoThl, MpenoJiaraeTcs
dbopmupoBaHue MUHH-Tpynn (1o 2 YemoBeKa B KaXIOW) It
JOCTUXKEHUSI MAKCUMAJIBHOTO Pe3yJibTata.

O0beM U CPOK 0CBOCHMS NMPOTrPaMMbI

Cpox ocBOeHUs TPOrpaMmsbl — 3 ToJa
dopma o0yueHust — oyHasi, paboTa B MUHU-TPYIINaX.

PexuM 3aHATHH, IEPUOAUYHOCTD U MPOAOKUTEIbHOCTD 3aHATUI

[IpoOMKUTENBHOCTD 3aHATUW HCUMUCIAETCA B aKaJIEeMHUYECKUX
gacax — 40 MUHYT, MEXIy 3aHATUSIMHU ycTaHOBJIEHbI 10-MUHYTHBIC
IIEPEMEHBI.

Ilegarornyeckas 1ejiecooOPa3HoOCTh

Ilenarornyeckas 11e71ec000pa3HOCTh ITOU MpOrpaMMBbl
3aKJIFOYAETCS B TOM, YTO OHA SIBJISIETCA LEJIOCTHOM W HENPEPHIBHOW B
TEYEHUU BCEro Mpoliecca OOy4YeHUsI U TO3BOJISIET IIKOJIBHUKY IIar 3a
IIaroM  packpplBaTh B ceO€  TBOPUECKHE  BO3MOXHOCTH W
caMopean30BaThCcsl B COBpeMeHHOM Mupe. IIpoBenenue u o6paboTka
AKCTIIEPUMEHTAIBHBIX PE3yIbTATOB KXKIOU 3a1auu (GOpMHUPYET OOIIYIO
KapTUHY MHUPOTIOHMMAHUSI M CIOCOOCTBYET pa3BUTHIO HAYyYHOTO
croco0a MBIIICHHUS.

Heas» mnporpamMmbl: dbopmupoBaHue IEJIOCTHOM KapTUHBI
U3Y4aeMBbIX

NPUPOJTHBIX  SIBIICHUH, OCBOGHUE JJIIEMEHTOB HCCJICIOBATEIBCKON
NeSTETHHOCTH, O3HAKOMJICHUE C METOIUKaAMU 00paboTKH
AKCIIEPUMEHTAIBHBIX PE3yJbTaTOB C HCIOJb30BaHUEM LU(DPOBOH
oOpa3oBaTeIbHOM Cpefbl, MOATOTOBKA OOYYAIOMIUXCS K Y4YacTHUIO B
KOH(pEpEHIUAX U (PECTUBAISAX, OJUMIIMA/IAX ECTECTBEHHO-HAYYHOM
HATIPABJICHHOCTH.

3anaun 10MOJIHUTENBHO 001Iepa3BUBaIONIEl MPOrpaMMBbI:
Obpa3zosamenvhule:.

— 3HAKOMCTBO C TNPHUHIUMIIOM pabOThl AATYMKOB LHUQPPOBOIL
1a60paToOpUH 1O XUMUH;

— (¢opMupoBaHME  HABHIKOB  COCTAaBJCHHUS  aJTOPUTMOB
00pabOTKH PKCIIEPUMEHTANBHBIX PE3yJIbTATOB B 000JIOUKE
nporpaMMbl IUPPOBOI0OPA30BATENBHON CPEIbL;

— (dopmupoBaHUE HABBIKOB pabOTHI ¢ IU(POBBIMU JaTUUKAMU
U BCIIOMOTaTeIbHBIM J1a00paTOPHBIM 000PYAOBAaHUEM;



— YMEHHE aHAJIU3UPOBATh HKCIICPUMEHTAJIBHBIE TAHHBIE U UX
npeAcTaBieHUuE B rpadUueckoM WM JAPYTOM CUMBOJIHLHOM

BU/IE;
— (¢dopmupoBaHue HABBIKOB UCCIIeI0BATENbCKOM
NeSATeIbHOCTH 1o npeaMeram €CTECTBEHHO-

MaTeMaTHYEeCKOTO IMKJIa B MPOIECCe aHaau3a U 00pabOTKH
OKCIIEPUMEHTAIBHBIX  JTAHHBIX i1 OOOCHOBaHUS W
apryMEHTAIlMU PAIlMOHAILHOCTH JEATEIBHOCTH B paMKax
IIPOCKTHOM AECATEIBHOCTH.

Pa3zsusarowue:
— CcnocoOCTBOBaTh Pa3BUTUIO0 TBOPUYECKUX
CIOCOOHOCTEM  KaxJaoropeOeHKa Ha OCHOBE
JUYHOCTHO-OPUEHTUPOBAHHOTO TOAXO0/1a;
— Pa3BUTh UHTEPEC K XUMHUU KaK SKCIIEPUMEHTAJIbHON HAYKE;
— pa3BUTHE TBOPUYECKOIO MOTECHIMANIA U
CaMOCTOSITEJILHOCTH B PAMKaXMHUHU-TPYIIIIbI;
— pa3BUTHE TICUXO(PU3UYECKUX Ka4eCTB,
oOydJarommuxcs: MaMsTh, BHUMaHUE,
aQHAJUTUYECKHUE CITIOCOOHOCTU, KOHIIEHTPAIHIO U T.]I.
Bocnumamenvhuie:
— ¢dopmupoBaHue OTBETCTBEHHOTO MoX0/1a K PELICHUIOIKCTIC



— (QopMUpOBaHME HaBBIKOB KOMMYHHMKAllUU CpPEOU YYAaCTHUKOBIPOT]

— (dopmMupoBaHUE HABBIKOB KOMAaHIHOU pa0OTHI.
IIpuHuUNBI 0TOOpPA cOnepPKAHUA
OOpa3oBaTeNbHbI  MPOLECC CTPOUTCA C YYETOM  CJEAYIOLIUX
MPUHITUIIOB:

1. Kynemypocoobpasnocmu w npupodocoobpasnocmu. B
IPOrpaMMEYUYHUTHIBAIOTCS BO3PACTHBIC U UHIUBUYaJIbHBIC
0COOEHHOCTHU JIeTEH.

2. Cucmemnocmu. llonmydeHHble 3HAHMS, YMEHUA U
HABBIKM, OOYYalOIIUXCSd CHUCTEeMHO TMPUMEHSIOT Ha
PAKTUKE,CO3/1aBast

IPOEKTHYI0 paboTy. DTO MO3BOJISET UCIOIb30BATh 3HAHUS
U yMEHHUS B  €IAUHCTBE, IIEJIOCTHOCTH, peau3ys

COOCTBEHHBIN 3aMbIce, 4TO CIIOCOOCTBYET
CaMOBBIPAXEHUIO pPEOEHKA, PA3BUTHUIO ETrOTBOPUYECKOIO
NOTEHIIHANA.

3. Komnnexchocmu W nociedosamenvhocmu. Peamuzanus
ATOr0 TPHHIMIA TPEANoiaraeT IOCTCIICHHOS BBEJICHUE
oOyJaroImxcs B MU OKCIIEPUMEHTAITBHOU
UCCIIeJIOBATEIHCKON XUMUH.

4. Haensonocmu. Vicnonb30BaHUE HATIISTHOCTH MTOBBIIIACT
BHUMaHHE 00YyJaroIINXCs CPEICTBAMH paOOThI Ha
1IM(poBOM J1a00PATOPHOM 00OPYAOBAHUH, YTIYOIISIET UX
MHTEPEC K H3ydaeMOMY MaTepHally, ClIoCOOCTBYET
pPa3BUTHIO BHUMaHUS,

BOOOpaKEeHMSI,HAOTIOATEILHOCTH M MBIIIIJICHHUS.

OcHoBHBIE POPMBI K METOABI
B xone peanuzanuu nporpamMMsl UCIIOJIB3YIOTCS Clieayromue ¢GopMbl
o0yuyeHus:

ITo oxBaTy gerei: rpyInmnoBbIe,
KOJUIEKTUBHBIE. [loxapakTepy
y4eOHOU ESATEIHHOCTH:

— Oecenpl (BOMPOCHO-OTBETHBIN METOJ aKTUBHOTO
B3aMIMOJICHCTBHS Tie[arora U OOyJaromMXcs Ha 3aHSTHSIX,
UCIIOJIB3YETCA B TEOPETHUECKON YaCTH 3aHATHUA);

— 3alMTa MpPAaKTHYeCKoW  paboThl  (MCTMOJB3YyeTCS  Ha
TBOPUYECKHX OT4YeTaX, (ECTUBAIAX, KOHKYpCax, KaK HTOT
IPOJICTAHHON paboThI);

— TpakTU4YecKue 3aHsATUs (MPOBOJATCS TMOCIE HU3YUYEHUS
TEOPETUYECKUX OCHOB C IEJIbl0 COOpPKM YCTaHOBOK U
0TpabOTKHU pe3yJabTaToOB AKCIEPUMEHTATBHBIX
UCCTIEIOBAHUI);

— HaOmofeHue (MPUMEHSIETCS MNPU M3YYEHUU KaKoro-indo
00beKTa, MPEAMETOB, IPUPOJIHBIX SBICHUN );

Ha 3anstusx co3maercss atMmocdepa Jg0OpOKeENIaATEIbHOCTH,



JOBEpUs, YTO BO MHOIOM I[IOMOTAaeT pa3BUTHI0 TBOpYECTBA U
MHULMATUBbl peOeHKa. BpINoiHeHne SKCIEpUMEHTANBHBIX 3aJaHui
MOMOTraeT pedeHKYy B MPUOOPETEHUH YCTOMYMBBIX HAaBBIKOB PabOThHI C
pa3IUYHBIMU U pOBBIMU JaTYUKAMU U 71a00paTOPHBIM
o0opyaoBaHueM. Yuactue Jered B (ecTUBaIAX, KOHKYypcax,
AKCIIEPUMEHTANIBHBIX Typax OJMMIMAAbl Pa3HbIX YPOBHEH SIBIsETCS
OCHOBHON (OpPMOI KOHTpPOJS YCBOEHHUS MpOrpaMMbl OOy4YeHHS U
JUArHOCTUKU CTEIIEHH OCBOEHUS MPAKTUYECKUX HABBIKOB peOCHKA.

MeToabl 00yueHus

B nmponecce peanmsanuu OporpamMmbl  MCIOJIB3YIOTCS  Pa3IU4YHbIE

METOJIbIOOYUYEHHUS.

1. Mertonbl opraHu3zallud M  OCYIIECTBICHUS Y4eOHO-
[IO3HABATEIBbHOMN JESITEIBHOCTH:

— HaensioHvle (TOKa3 BHUACOMATEPHATIOB U WJUIFOCTpAIUH,
nmoka3  paboThIC nuppoBEIM U 71a60paTOPHBIM
000opy10BaHUEM);



— npakmuuecKku-oeticmeeHHvle (TEXHOJOTMU TMOJKIIOYEHUS
u(poBoro 00OpPyI0BaHUA K Ja0OPATOPHBIM YCTAaHOBKaM B
IpoIlecCce PEIICHUs MPAKTHUECKUX 3a]1a4);

— npobremHo-nouckosvle (aHalu3 MPOOJIEMHON CUTyallUd TIO
crnocobaM U3MepeHUs HaOJII0JaeMOil 3KCIEepPUMEHTAIbHOU
BEJIUYUHBI);

— Memoobl CaMOCMOAmMeNbHOU pabomvl U pabomvl Noo
pyKosoocmeom nedacoea (cOOpKa YCTaHOBOK, 00OpaboTka
pe3ynbTaToOB, aHAIW3 MW JOCTOBEPHOCTH MOJYyYEHHBIX
JAHHBIX);

— ungopmayuonHvle (JISKIUA, CceMHHap; Oecema; peyenas
MHCTPYKIUS 10 TEXHUKE Oe30macHOCTH mpu paboTe cC
7abopaTOpHbIM  OOOPYAOBaHUEM; YCTHOE  HU3JIOKEHUE;
OOBSICHEHHE HOBOT'O MaTepuaia U CHOCOOOB BBIMOJHEHUS
3aJaHusl; OOBSICHEHUE TIOCJIEI0BATEIbHOCTH JEHCTBUH U
coJiepKaHus; o0cyX/IeHHE; neJaroruaeckas
OLICHKAIpolecca JesATeIbHOCTH U €€ Pe3yJIbTaTa).

2. MeTonbl KOHTPOJST U CaMOKOHTPOJIS 3a 3(P(HEKTUBHOCTHIO
y4eOHO-TI03HABATENBHON IEATEIbHOCTH:

— YCTHBIM KOHTPOJIb U CAMOKOHTPOJIb (Oecena, pacckas
y4€HHKa,00bsICHEHUE, YCTHBIN OIpOC);

— MPaKTHYECKUI KOHTPOJIb U CAMOKOHTPOJIb
(aHanu3 ymeHus paboTaTbc1adopaTopHbIM
000pyI0BaHUEM);

— HaOmofeHus (aHaIu3 IKCIIEPUMEHTATBHBIX
JAHHBIX B MPOIECCEHUCCIETOBATEILCKOM
JESITEIBHOCTH ).

Jnst co3manus KOMQOPTHOTO TICUXOJIOTHYECKOTO KiMMara Ha

3aHATUAX TMPUMCHSIOTCS  CICAYIOIMIME  I€IarOorM4ecKue  IPUEMBI:
CO3JIJaHHE CHUTyallMd ycIexa, MOpaJibHas TMOACpKKa, OJ00peHue,
oXBayia, TIOOUIPEHHUE, JOBEpHe, IT00poXKenaTeIbHO-TpeOOBaTeIbHAS
MaHepa.

B xope peanuzanmu mporpamMMbl HCHOJIB3YIOTCS CIEAYIOIIME THIIbI
3aHATHMN.

— KOMOWHHpPOBAaHHOE  (COBMEIICHHE  TEOPETHYECKON |
IIPAKTUYECKON YacTeH 3aHATHUS;, IPOBEPKAa 3HAHUM paHee
W3YUYECHHOTO MaTepuaia; H3J0KEHHE HOBOTO Marepuala,
3aKpeTUIeHHe HOBBIX 3HaHWW, (OPMHUPOBAHUE YMEHUH
IIEPEHOCAa W NPUMEHEHUs 3HAaHUM B HOBOM CHUTYyallWH, Ha
NIPAKTUKE; OTPAOOTKAa HABBIKOB M yYMEHHH, HEOOXOIMMBIX
npu paboTe C IKCIEPUMEHTAIBHON YCTaHOBKOM);

— TeopeThueckoe (COOOIEeHHE W YCBOCHHE HOBBIX 3HAHUU
npu OOBSACHEHUHM HOBOM TEMBI, U3JIOKEHHUE HOBOIO
Marepuana, OCHOBHBIX MOHSTHI, OINPEIEIICHUE TEPMHUHOB,
COBEPIICHCTBOBAHUE U 3aKPEIJICHUE 3HAHUN );



— KOHTPOJIbHOE (IIPOBOJUTCA B LENSAX KOHTPOJISL M IMPOBEPKU
3HAHWM, YMEHUN W HAaBBIKOB 00YYalOUIErocs 4epes 3alluTy

IPAKTUYECKONPaOOThI);
— TMpaKTHYecKoe  (ABISETCS  OCHOBHBIM  THUIIOM  3aHSTHH,
UCIIOJIb3yEMbIX

B IpOrpaMMme, Kak MpaBWIIO, COJEPXKHUT (POpMUPOBAHME
YMEHUW M HABBIKOB, UX OCMBICICHHE M 3aKPEIUIEHUE Ha
IPAKTUKE MPU BBINOJHEHUU DKCIIEPUMEHTAIBHBIX 3aJaHUM,
UHCTPYKTQX TMPHU BBINOJHEHUHU TMPAKTHYECKUX padorT,
UCII0JIb30BaHUEBCEX BUJIOB MPAKTUK);

— BBOJIHOE 3aHATHE (IPOBOJUTCS B Hauaje Kypca C LEJbIO
3HAKOMCTBA C 00pa30BaTEIbHONU MPOrPaMMOM, COCTABICHUE
UHAUBUAYATBHON TpaeKTOpUU OOY4YEHHUs; a Takxke IMpHu
BBEJICHUHU B HOBYIO TEMY MPOrPAMMBI).

Ilnanupyembie pe3yabTaThl

I[To wrToram oOydeHHs 10 TIporpaMMe peOEHOK JAEMOHCTPUPYET
CIEAYIOIINE PE3YIbTaThI:

— 3HAeT MPUHIUIEI padOThl Ha 000PYI0BAHUH IUPPOBOIA
1a00paTOPUUIIO XUMUU;

— 3HAeT aJrOpUTMbI 0OPa0OTKHU IKCIIEPUMEHTATBHBIX
pe3ynbTaToB B 1U(POBOI0Opa30BATENILHON CpEJIE;

— TMpaBWia TEXHUKH OE30MACHOCTUIPU paboTe C
AKCIIEPUMEHTATBHBIMUYCTAHOBKAMU;

— yMeeT MHTEeTPUPOBATH PA3MYHbIE OJIOKH IU(POBOM
1ab0paToOpuu A CO3/IaHUS



HOHHOHGHHOﬁ YCTaHOBKHU I BBIITIOJTHCHUA (1)1/131/11(0-
XUMHUYCCKOI0 UBMCPCHUA,

— yYMEeT aHaJIu3upoBaTh, 00padaTHIBATh SKCIIEPUMEHTATbHBIE
JaHHBIE,  MPOBEPSATH  JOCTOBEPHOCTh  IMOJYYEHHBIX
pE3yJIbTATOB.

MexaHu3M olleHMBaHHUA 00pPa30BaTeIbLHBIX Pe3y1bTATOB
Ypoeenv meopemuueckux 3uanul.

— Husxkuii yposens. OOyuyarommuiicss 3HaeT (parMeHTapHO
U3y4YeHHbIE (PU3UKO- XUMHUYECKHE U XUMHUYECKUE TIPOLECCHI
U 3aKoHOMepHOcTU. WM3noxeHue martepuana cOUBYUBOE,
TpeOyrolee KOPPEeKTUPOBKU HABOASIIIMMH BOIIPOCAMH.

— Cpeonuii yposensv. OOy4yarOIIMICS 3HAET TEOPETHUYCCKUE
3aKOHOMEPHOCTH, HO MCHBITBIBAET CIOXXHOCTU ISl HX
OoOHapy’KeHHUS U3 HKCIIEPUMEHTANIbHBIX JAHHBIX U IOITOMY
TUTSI MIOJIHOTOPACKPBITHUS TEMBI TpeOytoTcs
JIOTIOJTHUTENIbHBIE BOTIPOCHI.

— Bwicokuii yposens. OOydHaromuiicss 3HAET TEOPETUUYECKHUE
3aKOHOMEPHOCTH HAOJIIOIaeMbIX SIBICHUN, YMEEeT UX
OTPEJIEIUTh UCXOAS U3 IKCIEPUMEHTAIbHBIX HAOIIOACHUIM
U TIyOOKO MOHUMAET NPOLECChl XUMHYECKUX SBICHHM.
Moxker  nmaTh  JIOTUYECKA  BBIAEPKAHHBIA  OTBET,
JEMOHCTPUPYIOIIHH MOJTHOE BJIAJICHUE MATEPUATIOM.

Vposenvo  nmpakmuueckux Hagviko8 u  ymeHuu. Bnaodenue
MexXHOI02UAMU pabomul 8 Yu@dposou cpeoe, AHAIU3 U OOCMOBEPHOCb
NONYYEeHHbIX Pe3yIbmamos.

— Huskuii yposens. Tpebyercs TOCTOSHHAS KOHCYJIbTAIUs
mejgarora Mpd  NPOTPAMMHUPOBAHUM  MMApaMeTPOB B
1udpoBoi cpene.

— Cpeonuii YpOBeHb. Tpebyercs MIEPUOIUIECKOE
KOHCYJIbTUPOBAaHUE O TOM, KaKH€ METOJbl HCIOJIb3YIOTCS
IIPY aHAJIW3€ PE3yIbTATOB H3MEPEHUH, TPOTPaMMHUPOBAHHE
napaMeTpoB B IIU(GPOBOI cpejie.

— Bwicokuii yposens. CaMOCTOSATENbHBIA BBIOOP METOAOB
aHanu3a 1 o0pabOTKH AKCIIEPUMEHTANTBHBIX PE3YIbTATOB,
CBOOOJHOE  BIAJICHHE TPOTPAMMHBIM  OOECIICUCHHEM
1 pOBOMOOPA30BATEIHHON CPEIBI.

Conpsidcenue yugposvix 0amuuxkos ¢ 1a00pamopHuIMu YCMAaHOBKAMU:

— Huskuti yposenb. He MoxeT coOpaTth YCTaHOBKY C
JaT9uKamMu 0e3MOMOIITUIIeIarora.

—  Cpeonuii yposensb. MoxeTr coOpaTh yCTaHOBKY C
JaTIUKaMU TIPUIIOJICKa3Ke e arora.

— Buwicokuti yposens. CiocoOEH caMOCTOSTETLHO COOpaTh
YCTaHOBKY CIIaTYMKAMMU, TPOSIBIISISI TBOPUECKHE

CIIOCOOHOCTH.
®opMbl NOIBEIEHUSI HTOT'OB PeaJTH3aIMH MPOrPaMMbl



OtcnexxuBaHue pE3yJIbTaTOB 00pa3zoBaTeIHLHOTO IPOIIECCAOCYIII
[Tpu moiBeICHUH UTOTOB OCBOSHHSI IIPOTPAMMBI HCIIOIB3YIOTCS:

— OIIpoc;
— mnHalmoneHue;
— aHaJIM3, caMOaHalIu3,
— cobeceloBaHue;
— BBINIOJTHCHUE TBOPYECKUX 3aJaHUM;
— ydYacTHE JIeTeH B IKCIIEPUMEHTAITBHBIX Typax
OJIUMITHA]], KOHKYpCaxu (pecTUBAIIIX
Pa3IUIHOTO YPOBHS.
MarepuajJbHO-TEXHHUYECKOE 0O0ecTeyeHne:
1.becnpoBOHOW  MYNBTHAATYUK IO XUMUU C 4-Ms
BCTPOCHHBIMU TATYNKAMH:

— naruuk pH ¢ nunama3zonoM n3amepenus He yxke 4em ot 0 mo 14
pH;

— JIaTYUK BBICOKOW TEMIIEpaTyphl (TEpMOTAPHBIN) C
nuaria3oHoMu3Mepenus Heyxe dem ot -100 go +900C;



— JaT4YMK DJIEKTPONPOBOJUMOCTH C JUara3zoHaMu
u3mepenus He yxedem ot 0 10200 mxCwm; ot 0 1o 2000
MKCwMm; ot 0 1o 20000 MmxCwm;
— JIaTYuK TEMIEpaTyphl TUIATUHOBBIN C IHAIMa30HOM
u3Mepenus Heyxe yeM oT -30 no +120C;
2. JIOMOJHUTENBHBIA JaTUUK OMTHYECKOMN MIIOTHOCTH 525 HM.
3. Axceccyapur:
— kabens USB coe JUHUTEIBHBIN;

— 3apAAHOE  YCTPOMCTBO
C kabenem
miniUSB;
— USB Apantep Bluetooth 4.1 LowEnergy;
— KpaTKoe€  PYKOBOJCTBO  TO  JKCIUlyaTanuu  nudpoBoiiadbopato
— Habop 1a00paTOPHON OCHACTKH;
4. Bcnomoeamenvroe obopyodosanue:
— Bechl 1aboparopubie nekTporHbie 200 1
— CIHPTOBKA,
5. Xumuueckas nocyoa:
naboparopHasi, BOpOHKa KOHHYECKasl, IMaJloYKa CTEKIJISTHHas,
npooupka [1X- 14 (10 mryk), cTakaH BBHICOKHH C HOCHKOM
BH-50 ¢ metkoii (2 mTykH), MUIAHAP W3MEPUTEIbHBIA 2-
50-2 (CTEeKNSHHBINA, C TMPUTEPTONM KPBIIIKOW), IITATUB IS
npodupok Ha 10 rHE3m, 3aKUM TPOOHMPOUHBIN, MIMATEIh-
noxeuka (3 mTykw), HaOOp (IIAKOHOB I XpaHEHHUs
pacTBOpoB W peakTuBoB (00beM ¢uakona 100 ma - 5
KOMIUIEKTOB MO 6 mTyK, o0beM d¢iakona 30 mum - 10
KOMIUIEKTOB MO 6 IITYK), LWIMHIAP HW3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykum), crakan Bbeicokmit 500 mur (3
HITYKH ), HAOOP epIeil JIsl MBIThSI TIOCYbI (€I I MBIThS
POOUPOK - 3 MITYKH, EPII JJIS MBIThSI KOJIO
- 3 mrykw), xamar Oenpld x/0 (2 IWITyKW), TepYaTKH
PE3UHOBBIE XMMHUYECKHE CTOMKHE (2 IWITyKH), OYKH
3amuTHble, GuIbTpel OyMaxkusie (100 mTyK), Toprodee s
cruproBok (0,33 m).
6. Peakxmuegui:
— aJIIOMHUHMI;
— JKeme3o;
— COJsHAs KUCIIOTA,
— HWHAUKATOPHI (METWIOpaHX, peHondTanenn),
— BOJIHBI PacCTBOP AMMHAKA;
— BOJIHBIN pacTBOP MEPOKCHUAA BOJOPO/IA;
— HuUTpaT cepeOpa U JApyrue peakTuBbl (B 0OIICH
CJIOKHOCTH - 44 pa3nu4HbIX BEIIECTB, HUCIOJIb3YEMBbIX
JUTSL  COCTAaBJICHHWSI KOMIUIEKTOB PEAKTUBOB  TIPH



MPOBEACHUU DK3aMEHAIIMOHHBIX HJKCIIEPUMEHTOB 10
KypCy IIKOJIBHOW XUMUK);
7.IlporpamMmHOe oOecriedyeHue, METOAUYECKUE PEKOMEHJAlUK |
BUJICOPOJIUKH.

Opranuzanuss ~ pabodero IPOCTPAHCTBA oOyyaroierocs
OCYIIIECTBIISETCS C UCTIOJIB30BAaHUEM  3JI0pPOBhECOEpEraromumx
TEXHOJOTUH. B Xome 3aHATHS B 005S3aTEILHOM MOPSJIKE MPOBOIUTCS
(U3KYyIbTIIAy3bl, HAMpaBICHHbIC HA CHATHE OOIIETO W JIOKAJIBHOTO
MBIIICYHOTO HANIPSDKCHHSI OT KOMIIbIoTepa ¢ nmudpoBoii madboparopuu. B
cojepkanue (PU3KYIbTYPHBIX MHUHYTOK BKJIFOYAIOTCS YIPa)KHCHHUS Ha
CHSITUE 3PUTEIIHHOTO M CITYXOBOTO HAIPSKEHUS, HAPSHIKEHUS



MBIIII] TYJOBHINA U MEJIKUX MBI KUCTEeH, HA BOCCTAHOBIICHUE
YMCTBEHHOPaOOTOCIIOCOOHOCTH.

YUE
BHbI
7|
[TJTA
H
Pazjnen Tem Ko.s1-B0o yacoB ®opma
a TEOp | MpakK | Bce noABeaeH
ust | T ro USIUTOI OB
HKA
1.BBoHOE 3aHSTHE. 1 0 1 | Onpoc
DIIEKTPOIPO DIIEKTPOTUTHYECKAS
BOJHOCTh JIACCOLUALINS.
pacTBOpOB CocTosiHre MOHOB B
BJIEKTPOJIUT pacTtBopax. Buasl
OB MIPOBOJHUKOB
anekTpruuecTBa. TexHuka
0e301acHOCTH
2. Onpenenenue 0, 1, 2 | Ompoc,
yIEJIbHOU > S HaOJII0IEHHE,
3IEKTPOIPOBOIHOCTH cobeceT0BaHuE,
pa36aBH€HHBIX JOTIOJITHUTEIBHOE
PacTBOPOBKHUCIIOTHI, TBOPYECKOE
HICTIOTH 1 COTHA 3a/1aHNE, AHAIIU3
3. Onpenenenue 0, 0, 1 ’
5 5 JIOCTOBEPHOCTH
KOHCTaHTBI pE3YIBTATOR
JIUCCOLMALIAM CIIAa00T0
AIEKTPOJIUTA
Iloreniimomerp | 1. llonsTre o cTeKITHHOM 0,5 1,5 2 | Ompoc,
Ha0II0IeHUE,
usi(pH-metpust) | anextpose (0cOOEHHOCTH cobece0BaHUE,
XUMUU
crekna). M3mepenus pH co JIOTIOJTHUTEIIBHOE
CTEKJISIHHBIM 3JIEKTPOJOM TBOpPUYECKOE
2. OnpeHeHeHHe pH- O, O, 1 3aJlaHuC, aHAJIN3
IIoKa3aTeasspacTBopa > S HOCTOBEPHOCTH
HEU3BECTHOI'O BEIIECTBA pE3yJIbTATOB
I'paBumerpust | 1. [Ipasuna B3pemmupanuss | O, 1, 2 | Onpoc,
Y IPUTOTOBJICHUS] HABECKHU. 5 5 Ha0II0IeHUE,
N3smepenune n3mMeHeHus cobecei0BaHUE,
MaCChl PEaKIIMOHHOU JIOTTOJTHUTEIIBHOE
CMECH J0 U MOCJIE TBOpPUYECKOE
pEaKUH.




2. PacueT MaccoBoii gonu 0, 0, 3aJlaHNe, AaHAJH3
KapOOHAT-MOHOB B HABECKE 5 JIOCTOBEPHOCTH
TEXHUYECKOro KapOoHaTa pPE3yIbTAaTOB
KaJIbLIMSI TIOCIIE €TO
PaCTBOPEHUSIB COJISTHOU
KHUCJIOTE
CnektpodoTtome| 1. OcHOBHBIE METOBI 1,5 Omnpoc,
T
pudecKuii KOJMYECTBEHHOTO aHAIN3a HabumozeHue,
B cobeceqoBanue,
XUMUYECKUI a0bCcopOIIMOHHOMN JIOTIOJIHUTENIBHOE
aHaJIn3 CIICKTPOCKOIINH. TBOPYECKOEC
Onpenenenue 3a/laHue, aHAIU3
ONTUYECKOM MIIOTHOCTH (A) ’
TUISt JIOCTOBEPHOCTH
pactBopoB MNnO4~ pasHoii pe3ynbTaToOB
koHueHtpanuu (C) u
MOCTPOEHUE
I'PaJyupOBOYHOTO
rpaduka A=f(C).
2. Onpenenenue 0,5
KOHIICHTPAIIUH
MnO4~ -noHoB B
HEW3BECTHOM
pacTtBope.
da3oBbIe 1. Onpenenenue 0, 0, Omnpoc,
TEMIIEPATYPbI 3) HaOJII0EHUE,




paBHOBECHS TUTABJICHUS TBEPIBIX cobeceI0BaHuE,
BCHICCTB C JOIIOJTHUTEIIBHOE
[OMOIIBIO JATIHKA TBOPYECKOE
BBICOKOM TEMIIEPATYPHI 3aJlaHNe, aHAIIN3
(Tepmomnapsb!) JIOCTOBEPHOCTH
2. Iloctpoenue ¢a3zoBoit 5 15 2 pE3yIBTATOB
JTUarpaMMbl «HUTPAT
JUTHSI- HUTPUT JINTUS» B
KOOpJUHATaX
«COCTaB-TEMITEpaTypay.
OnpeneneHue TOUKU
ABTEKTUKH
Bceero 6 10 16




COJAEPXAHUE ITPOI'PAMMBI
Pa3ges «1eKTPONpPOBOIHOCTE PACTBOPOB JJICKTPOJIHUTOB.

Tema 1. BronHoe 3aHsiTHE. DNEKTPOJIUTHYECKAS AUCCOIUAIIUS.
CocTosiHue MOHOB B pacTBOpax. Buabl MpOBOJAHUKOB 3JIEKTPUYECTBA.
TexHnkabe30macHOCTH.

Teopust: IlpssMble W KOCBEHHBIE H3MepeHusA. Meroauka
00paboTKu pe3ynbTatoB u3MepeHuil. (OCHOBHbIE TpeOOBaHUS K
BBITIOJIHEHUIO TMPAKTUYECKUX paboT. TexHuka O€30MAaCHOCTU TMpU
pabore oOydarommxcs €O  BCIOMOTATelIbHBIM  JIaDOPaTOPHBIM
000pyZOBaHUEM, COMNPSKEHHBIM C HUGPOBBIMU  JaTUMKAMHU, C
pacTBOpaMM PA3IUYHBIX XUMHUYECKHMX BEIIECTB MU DBJIEKTPUUYECKUM
TokoM.  MHCTpykimmuss mo  kaxaomy  moaymo.  OcobeHHocTH
IpOrpaMMHOro obecreueHus
«Iudposast nabopaTopuss XUMHUYECKOTo 3kcnepumeHTay. Ludposbie
natuuku. [logkmiouenue k HoyTOyKy. ['paduueckass mHTEepnperanus
HKCIIEPUMEHTATBHBIX JTAHHBIX.

dopMbl 3aHATHIL: JIEKITUA, Oecena.

Tema 2. OrmpeneneHue  ynedbHOW  AJIEKTPONPOBOJIHOCTH
pa30aBIEHHBIX PACTBOPOB KUCIIOTHI, IIIEJIOYH U COJIH.

Teopusi: BUIBI 3JIEKTPOMPOBOJHOCTH PACTBOPOB JIIEKTPOIUTOB
(yoenbHass M OKBHBaJEHTHas); 3akoH Konbpayia; mpeaenbHble
MOJIB’KHOCTH MOHOB; () PEKThI TOPMOKEHHSI HOHOB B PACTBOPAX.

[lpakThka:  ompeneneHWe  yAENbHOW W DKBHUBaJCHTHOMN
AJIEKTPOIIPOBOTHOCTH PACTBOPOB IIEIOYH, KACIOTHI M COJU (XJIOPUIOB-
U Cynb(paToOB) TpPH pa3HBIX KOHIECHTPALUAX; pPACUYET MNPeAeTbHON
SKBUBAJICHTHOM AJeKTpornpoBogHocTH 110 rpaduxy JI=f(C).

dopmpbl 3aHATHI: Oecena, MpakTUIecKas padoTa.

O6opynoBaHue u PEaKTHUBHI: IITaTHB, JTATINK
AJICKTPOIIPOBOJIMMOCTH € AUAIla30HAMHU U3MEpPEHHS He yxke dyeM oT 0 10
200 mxCwm; ot 0 mo 2000 mMxCwm; ot 0 mo 20000 mMxCwm; XMMHUYECKHI
crakaH (50 mi); kabenb USB coenMHUTENbHBIN; 3apsiIHOEC YCTPOUCTBO C
kabemrem MiNiUSB; USB Ananrep Bluetooth 4.1 Low Energy; HoyTOyK;
KpaTKOE€ PYKOBOJCTBO IO JKCIUTyaTaluu IMdpoBol mabopaTopuu;
IporpaMMHOE OOECIICUCHHE; PACTBOPHI IICIOYH, CHUIBHON KHCJIOTHI,
COJIM ¥ YKCYCHOM KHCJIOTHI.

Tema 3. OrmpeneneHne KOHCTAHTHI  JUCCOIMAIMHM  CJIA0OTO
ANEKTPOJIUTA.

Teopusi: CBSI3b DJIEKTPONPOBOJHOCTH M CTETNEHU JIWCCOIMAIIUM
C1a00T0 DJICKTPOJINTA; AIEKTPOIPOBOTHOCTD BO/IBI.

[Ipaktuka: onpeaeneHue  yACAbHOM U SKBUBAJICHTHOM
3JIEKTPONPOBOTHOCTH  PACTBOPOB  YKCYCHOM  KHCIOTBI ~ Pa3HOU



KOHLEHTpaluy; pacyeT 1o 3akoHy Kombpayma mnpenenabHOM
ANEKTPONPOBOJHOCTH  YKCYCHOM  KUCJIOTBI;  pacyeTr  CTENEHH
JUCCOLMALIMHU (2) YKCYCHOM KHUCHOTHI IPU Pa3IMYHbIX KOHIEHTPALMSX B
pacTBope.

®dopmpbl 3aHITHI: Oecena, MpakTuyeckast padbora

O6opynoBaHue: IITaTUB, JAaTYUK BJIEKTPOIPOBOAUMOCTU C
nuarnazoHamu uzMepenus He yxe yeM ot 0 1o 200 mxCwm; ot 0 mo 2000
MKCwMm; ot 0 10 20000 mxCwm; xummdeckuii ctakad (50 mi); kadenp USB
COCIMHUTENBHBIN; 3apsaHoe ycTpoiicTBo ¢ kabemem miniUSB; USB
Anantep Bluetooth 4.1 Low Energy; HoyTOyK; KpaTKoe PyKOBOICTBO
N0  OKCIulyaTauuu  UudpoBodl  mabopaTopuu;  MPOTrpaMMHOE
oOecreueHune; pacTBOPbl YKCYCHOM KHCIIOTHI.

Paszpnen «Ilorennuomerpus (pH-MeTpusi)».

Tema 1. IloHsTHE O CTEKJISHHOM QJICKTpPOAC (OCO6CHHOCTI/I XUMHUHN

CTeKIa).
N3mepenus pH co CTEKISIHHBIM 3JIEKTPOIOM.

Teopusi: BUIBI MOTEHIIMOMETPHUH (TIpsIMasi U KOCBEHHAs ); TIOHATHE
00 WOH- CEJCKTUBHBIX DJJEKTPOJAX; CTEKJISHHBIA DJEKTPOJ U
OCOOEHHOCTH XMMHHU CTEKJIAa; MEXaHHU3M paboThl CTEKISIHHOTO
aneKkTpoaa (MOHHBIA OOMEH); DJIEKTPOJA CpPaBHEHHUS;, TallbBAHMYECKUUN
aJieMeHT; ypaBHeHue HepHcra.

[lpakTrika: BHUMATEIHLHOE O3HAKOMIIEHHE C PYKOBOICTBOM
nabopaTopHO paboTe;

K



cOOpKa DJEKTPUYECKON 1Eemu B COOTBETCTBUM C METOJUYECKON
peKoMeHaalel K TMpakTHYecKoW pabore; KamuOpyroT MKy
MOTEHIIMOMETPAa C IOMOIIBIO JBYX BCIIOMOraTeiabHbIX Oy(]epHbIX
pPacTBOPOB M €CJIM HEOOXOAMMO, TO KOPPEKTHPYIOT €ro € MOMOLIBIO
CIlelIMajIbHONU HAcTpOMKU. llepen xkakabpiM IOIpyKEHUEM DJIEKTpPOAa B
OydepHbIii WM UCCIAETYEMBIN PAcTBOpP, €ro (dJIEKTPOJ]) HEOOXOAUMO
TIIATELHO MPOMBITH AUCTUJIMPOBAHHON BOJIOM U OCTOPOXKHO yIalUTh
U30BITOK BOABI C €ro TMOBEPXHOCTH (PUIBTPOBAIBHOM Oymaroi.
Ucnonw3ys uudpoByto 000JI0UKYy MNpOrpamMMbl, 3aHOCUM JaHHBIE B
TaOJIMIY M CTPOMM IO 3THUM JaHHBIM KaluOpoBOouHBIM rpaduk pH ot
KOHIEHTPALMK PACTBOPA KUCIOTHI WM LIEIOYH.

®dopmpbl 3aHITHI: Oecea, MpakTUYeckas padora.

OO0opynoBaHue: MTATUB, JaTYUK pH ¢ 1HMarna3oHoOM U3MepeHus He
yxke uem ot 0 mo 14 pH; xumuueckuii crakan (50 mur); kabenr USB
COCIMHUTENBHBIN; 3apsaHoe ycTpoiicTBOo ¢ kabeirem miniUSB; USB
Apnanrep Bluetooth 4.1 Low Energy; HOyTOyK; KpaTkoe pyKOBOJICTBO
no  JKCcIuTyaTanuu  mudpoBoil  jmaboparopuu; — MPOrPaMMHOE
oOecrieyeHue; pPacTBOPhI IIEJIOYM U CUIIBHOM KHUCIOTHI; OydepHbie
pactBopel (¢ pH>7 m ¢ pH<7); BcnomorarenpHOe nabopaTopHOE
o0opynoBaHue (CKISHKA C TUCTUIMPOBAHHON BOAOW, PUIBTPOBATBHAS
Oymara u zip.).

Tema 2. Omnpenenenue pH-mokazaTenss pacTBopa HEU3BECTHOTO
BEIIECTBA.

Teopusi: mkana pH; pacyeT KOHIIEHTpallM HOHOB BOJOPOJIA;
3aBUCUMOCTH pH OT KOHIIEHTpaIMK pacTBOpa.

[IpakThika: BHUMATEJIBHOE O3HAKOMIIEHHME C PYKOBOJCTBOM K
nabopaTtopHOi paboTe; cOOpKa IEKTPUUECKOMN 1IN B COOTBETCTBUHU C
METOANYECKON PEKOMEHJAlMEe K MPaKTHYeCKOoW pabore; KaauOpyroT
KAy MOTEHIIMOMETPA C TIOMOIIIBIO JBYX BCIIOMOTATEIbHBIX Oy(pEepHBIX
pPacTBOpPOB U €CIM HEOOXOAUMO, TO KOPPEKTHPYIOT €ro C MOMOIIbIO
CIIeLIMaJIbHOW HACTpOMKH. llepen KaXapIM MOrpyKEHUEM 3JIEKTPOAa B
Oy(depHBI MM UCCIENYyeMBI pPacTBOp, €ro (AIEKTPO) HEOOXOIUMO
TUIATEIBHO MPOMBITH AUCTUJUIMPOBAHHOW BOJON M OCTOPOXKHO YIATUTh
U30BITOK BOABI C €ro TMOBEPXHOCTH (UIBTPOBAIBHON Oymaroi.
Omnpenensierca pH pacTBopa u nenaercst BBIBOJ O XUMHUYECKON MPUPOJIe
UCCJIEyeMOro BelecTBa (KUCI0Ta UM OCHOBAHUE).

®opmbl 3aHATHI: Oecena, MpakTUyeckas padora.

O6opynoBanue: mMTaTUB, JaTYUK pH ¢ 1ramasoHoM U3MepeHus He
yke uem ot 0 mo 14 pH; xumwmueckuii crakan (50 mur); kabenr USB
COCIMHUTENBHBIN; 3apsaHoe ycTpoiicTBO ¢ kabeirem miniUSB; USB
Anantep Bluetooth 4.1 Low Energy; HOyTOyK; KpaTKkoe pyKOBOJCTBO
o  JKcIulyarauuu  uudpoBol  jmabopatopuu;  IPOTrpaMMHOE



oOecrieueHue;  pacTBOPHI  IIEIOYM W CHJIBHOW  KHCJIOTHI;
BCIIOMOTaTeIbHOE ~ Ja0opaTopHOe  00OpyJoBaHHE  (CKISHKA  C
JTUCTUJUTMPOBAHHOM BOOM, hUiIbTpoBadbHas Oymara u Jp.).

Pazaen «I'paBumerpus».

Tema 1. IlpaBuna B3BEUIMBAaHHUS W MPUTOTOBJICHHUS HABECKHU.
N3mepenne u3MEHEHHs] MacChl PEAKUMOHHOW CMECH [0 U IIOCIHE
pEeaKLuu.

TeOpI/IﬂZ OCHOBHBIC ITOJIOKCHUA T'paBUMETPUH, € AUHHUIIBI
N3MCPCHUA MACCHI, FpaBHMeTpPI‘IeCKI/Iﬁ (baKTop B XUMHUYCCKOM aHAJIU3€,
KJIACChlI TOYHOCTHU BCCOB; NIPABUWJIATICPCBCACHUA HABCCKU B paCTBODP.

IIpakThka: HaAcTpOWKa aHAJIUTUYECKUX BECOB; B3BELIMBAHUE
3apaHee NPUTrOTOBJIEHHBIX HABECOK pa3HOM Macchbl W OIpEIEICHUE
TOYHOCTH B3BEILIMBAHUA, OTAEJIEHUE OCaJKa U3 pacTBOpa Ha (UIBTP C
NOMOIIBI0  (PUIBTPOBAHUS; CYIIKA, MPOKAJIMBAHUE M B3BEIIMBAHHE
OCaJIKOB  pa3JIMYHBIX BEHIECTB (MajaxuT, KapOOHAT  KaJblMs,
KpUCTAJNTMYECKas CcOJa, MEAHBIA Kyrmopoc U 1p.). Pacuer mo naHHbIM
IPaBUMETPUU  XUMHUYECKOM (OpPMYIBl  HMCCIEIyeMOro  BEIIECTBa.
[lenecooOpa3HO MPOBECTHM CpaBHEHUE PE3YJIbTATOB CPEAM Pa3HBIX
TPy IIKOJBHUKOB, BBIOJHAOINX OJUHAKOBBIE 3aJaHUS.

®dopmMbl 3aHATHI: Oecena, mpakTHieckas padora.

O6GopynoBanue: Becbl JabopatopHble sjekTpoHHble 200 T;
KOMILIEKT J1a00paTOPHOW MOCYIBI; CIUPTOBKA; XUMHUECKHAE PEaKTHUBBHI
(KpUCTaJUIOTHUAPATHI, KapOOHATHI); bunsTpOBaIBHAS Oymara;
KaJbKYJISATOP.



Tema 2. Pacuer maccoBoil n0iau KapOOHAT-MOHOB B HAaBECKE
TEXHUYECKOr0 KapOOHaTa KajbLUs MOCIE €ro pacTBOPEHMS B COJSHOM
KHCJIOTE.

Teopust: IOHATHE O MACCOBOM J0JIE OCHOBHOTO KOMIIOHEHTa M
pUMeCcEeN B XUMUYECKHX BEIIECTBAX.

[IpakTuka: B3BemMBAeTCS HEOOXOIUMBIH OOBEM  COJIIHOM
KHCJIOTHI ; B3BEIIMBAETCS HEOOXOIWMO KOJUYECTBO MPEIBAPUTEIHHO
U3MEJIbYEHHOT0 TEXHUYECKOro KapOoHaTa Kallbliug WIM MarHus;
N00aBJISIIOT KUCIOTY B CTaKaH CTHaBECKOM KapOOHaTa M JKAYT MOJIHOTO
NPOTEKAHUs peaKklyu, MOCJe Yero B3BEIIMBAIOT MOJYyYEHHBINH pacTBOp;
[0 pa3HULE MAacC CYMMBbI MCXOJHBIX HAaBECOK M TOJYYEHHOTO IOCIe
CMEIIEHUS M MPOTEKAHMs PEAKIMU PacTBOpa PACCUUTHIBAIOT MAacCy
BBIJICJIMBIIETOCS YIJIEKUCIIOro ra3a; NepecynuThIBAIOT Ha
«YUCTHIN» KapOOHAT B MCXOJHOW HABECKE W BBIYHUCIAIOT MaCCOBYIO
J0JI10 KapOOHaTa B MCXOJHOW HaBECKe.

®dopmpbl 3aHATHI: Oecena, MpakTUYecKasi padoTa.

O6GopynoBaHnue: Becbl JabopatopHble dnekTpoHHble 200 T;
KOMIUIEKT JIa0OpaTOpHOM MOCY/bl; COUPTOBKA; XUMHUYECKHE PEaKTHUBBI
(KpUCTAJIIOTUAPATHI, KapOOHATHI); buabTpOBaNIbHAS Oymara;
KaJIbKYJIATOP.

Paznen «CnekrpodoroMeTpudYecKHl XUMHUYECKUH aHATIN3).

Tema 1. OcHOBHblE METOJbl KOJMYECTBEHHOI'O aHaiu3a B
aOCOpOIIMOHHON  CIEKTPOCKOIIUHU. Omnpenenenne ONTUYECKON

miotHocTH (A) mna pactBopoB MnO4”™ pasHoit konuentpauuu (C) u
noctpoeHue rpaayupooyHoro rpaduka A=f(C).

Teopus: moromeHrne BEMECTBOM U3ITyUeHUST; IEKTPOMAarHUTHAS
IIKaJia; OCHOBBI a0COPOIIMOHHOW CIEKTPOCKONUH; 3aKoH byrepa-
JlamGepTa-bepa.

[IpakTHka: MOArOTOBKAa CEpUM PACTBOPOB NEPMAHraHATA KaJHs C
TOYHO W3BECTHOW KOHIIEHTpAllMell NEepMaHraHaT HOHOB B JHAala3oHe
ot 0.005 r/mn mo
0.001 r/mMn (uyeThIpe-msITH PACTBOPOB) (PEKOMEHAYETCS MPUMEHSTH
METOJl pa30aBlieHUs MCXOJHOTO pacTBOpa C TOYHO HW3BECTHOM
KOHIICHTpAIMEH Il IPUTOTOBICHUS Oosiee pa30aBICHHBIX PACTBOPOB);
cOOpKa DJEKTPUYECKOW IIeMd B COOTBETCTBHM C METOAUYCCKOMN
pEeKOMEHJaIMeN K MPaKTUYeCKOW paboTe; ompeneneHue MoKaszarenei
ONTHUYECKOM IUIOTHOCTH pACTBOPOB IE€pMaHraTa Kajus pa3InuyHON
KOHIIEHTPAINH U MIOCTPOCHHUE KAITHOPOBOYHOTO TrpadukKa.

®opmbl 3aHITHIL: Oecea, MpakTU4YecKas padoTa.

O6opynoBaHHE: ITATUB, TaTYNK ONTHICCKOM TUIOTHOCTH 525 HM;
kabenmb USB coenWHHTENBHBIN, 3apsaHOe YCTPOMCTBO ¢ Kabelem



miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyTOyK; kpaTkoe
PYKOBOJICTBO IO 3KCIUTyaTalluu HU(PPOBOH 1abopaTopuu; NpOrpaMMHOE
obecrieueHue;  BCIOMOTATENbHOE  JabopaTopHOoe  00OpyJOBaHUE
(CkJIsiHKa ¢ MUCTWJLTMPOBAHHOU BOJOM, (GUIbTpOBaIbHAsl Oymara u Jp.);
pacTBOp NEepMaHraHaTa Kajaus; TUCTUWIIMPOBAaHHAS BOJA.

Tema 2. Onpenenenue xoHueHtpauuu MnO4™ -MOHOB B HEU3BECTHOM
pacTBope.

Teopusi:  KOJIMYECTBEHHBIM  CIIEKTPOMETPUYECKHM  aHAIU3
OKpAIICHHOTO PaCTBOpa U3BECTHOIO BELICCTBA.

HpaKTI/IKaZ BBIIIOJIHAOT OIPCACIICHUC ONTUYECKON INIOTHOCTH
pacTBOpa IMCpMaHraHaTa KaJnud; C TIOMOIObIO IIPCABAPUTCIBHO
IMOJIYYCHHOT O KaJ'II/I6pOBO‘IHOFO rpa(bHKa ONpCACIAOT KOHUCHTPAIIUTO
IMepMaHraHaT-nOHOB B HCHU3BCCTHOM PacTBOPE; CpaBHUBAIOT
IMOJIYYCHHBIC pe3yjibTaTaMU C JaHHBIMHU MMperoaaBaTeJid u
pPacCUHUTBIBAIOT OTHOCUTCIIbHYIO IMOTPCIIHOCTD BBITIOJIHCHHOI'O
N3MCPCHUA.

dopmpbl 3aHATHI: Oecena, MpakTUYecKasi padoTa.

O6opyaoBaHue: MTATUB, TaTYUK ONTHYECKON MNIOTHOCTH 525 HM;
kabenbr USB coenuHUTENBHBIN, 3apsJHOE YCTPOWCTBO C KabeieM
miniUSB; USB Apanrep Bluetooth 4.1 Low Energy; HoyTOyK;
KpaTKO€ PYKOBOJCTBO IO AKCIUTyaTaluu IUGPOBON JTabOpaTOpuu;



porpaMmMHoOe  oOeclieyeHue;  BCIOMOTaTelbHOE  JIabOpaTOpHOE
o0opyaoBaHue (CKISHKA C TUCTUNIMPOBAHHOW BOAOH, (PUIIBTpOBAIbHAS
OyMmara u Jip.); pacTBOp MepMaHraHaTa Kajus; IUCTUJUIMPOBAaHHAS BOJA.

Pazaen «®a3oBble paBHOBECHUS.

Tema 1. Onpenenenue TeMIepaTypbl IUIABJICHHUS TBEPABIX
BELIECTB C TOMOUIBIO JaTYMKA BHICOKOW TeMIeparypsl (TepMonapsl).

Teopust: gazoBble Tepexobl Ha MpUMEpEe IUIABICHUSI BEIIECTB;
BO3MO>KHOCTb HUJICHTU(PUKAIIMU BEIIECTB M0 TeMIlepaTypaM ILIaBJICHUS;
3aBUCUMOCTh TEMIIEPATyp IJIABJICHUS] OT CTPOCHUS U COCTaBa BEIIIECTB.

[Ipaktuka: B (GaphopoBblii TUTeNb MOMENIAOT HE0OXO0IUMOe
KOJIMYECTBO XMUMHYECKHM YHCTOIO BEIIEeCTBA M TMOTPYXKAalOT B HErO
TEpPMOIIapy; MEJICHHO HArpeBalOT TUTEIIb Ha 3JIEKTPUUYECKOH TIUTKE J10
IOJHOIO  IUIABJIEHUS  HMCCIEAYEeMOro  BEIIECTBA; C  IOMOIIBIO
IPOrpaMMHOr0 o0ecreyeHnsl Ha HOyTOyKe CHUMAIOT MOKa3aHusl KpUBOU
HarpeBanusi. CHUMAIOT MMOKa3aHUs JUIsl CEpUU HUTPATOB (JTUTHS, HATPUA,
Kajiusl) ¥ HUTPUTOB (JIUTHUS, HATPUSI U Kajus) U JIp. TBEPIBIX BEIIECTB.
JlenaroT BBIBOJIBI O CBSI3U CTPOCHHS M COCTaBa U3yUYEHHBIX BEIIECTB C UX
TEMIIEPaTypOU TUIaBIICHUS.

dopMbl 3aHATHIL: Oecea, MpakTHueckas padoTa.

O6opynoBaHue: INTaTUB, JaTYUK BBICOKOH TeMIlepaTyphl
(TepMmonapHbIil) ¢ AMANa3oHOM H3MEpeHus He yxke 4eM or -100 no
+900C; xabenr USBcoeanHUTENBHBIN; 3apsSIHOE YCTPONCTBO ¢ KabeaeM
miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyTOyK; KpaTkoe
PYKOBOJICTBO IO dKCIUTyaTaluu nudpoBoit 1abopaTopuu; nporpaMMHOE
obecrieueHre;  BCIIOMOTATelIbHOE  J1abopaTOpHOEe  O0OpYIOBaHHE
(apdopoBelii THTENb W Ap.); DJICKTPHUYECKas IUIMTKA; XUMHYECKU
YUCTBIE TBEPHbIC BEIIECTBA (HUTPAThl U HUTPUTHI JTUTHUS (HATpUS WU
Kajusl), CaJIMIUIIoBas, OEH30iHAsT KUCTIOTHI U JP.

Tema 2. Tloctpoenue (a3oBoil AuarpaMMbl «HUTPAT JTUTHS —
HUTPUTIUTHUS» BKOOPJIMHATAX «COCTaB-TemMIeparypay. OnpeneneHre
TOYKH IBTEKTUKH.

Teopusi: OCHOBBI (PU3UKO-XUMHUYECKOTO aHAIN3a; TIOHATHE O
(ha30BBIXpaBHOBECHSX; TMHUMIUKBUAYCA U COJTUIAYCA; IBTCKTHKA.

[IpakTHka: rOTOBSIT BOCEMb HABECOK C PA3JIMUHBIM
COJIep’)KaHMEM HUTPUTAW HUTpaTa JIUTHs (B Macc.%); MOMEIIAOT B
KXKIYI0 MMOJYYEeHHYIO0 CMECh (CMecH MOorpyXeHbI B (haphopoBbie
TUTJIM) TEPMOIIApy U MEJJIEHHO HarpeBaroT Ha 3JIEKTPUUECKOMN TUIHTKE
1o nonHorormasiaeHus (10 150C); ¢ noMOLbIOIPOrpaMMHOTO
obOecrieueHus: Ha HOYTOYKE CHUMAIOT MMOKa3aHUsl KPUBOW HArpeBaHus;
HAHOCSAT MOJYyYCHHbBIC IaHHBIEC HA MOJI€ KOOPAUHAT «COCTaB-
TEMIIepaTypay; HAHOCSIT JTUHUU JIUKBUIYCA U COJIUAYCA; ONPEACIISIIOT



KOOPAWHATHI ABTEKTUYECKOM TOYKH,; CBCPAIOT ITOJTYUYCHHBIC JTAHHBIC
COCITPaBOYHBIMU JJaHHBIMHU.

@OpMBI 3aHATUI: IPAKTUYECKOE 3aHATHE.

O6opynoBaHue: ITaTHB, JaTYUK BBICOKOW  TeMIepaTyphl
(TepMOMapHbBIN) C AMANAa30HOM H3MepeHusi He yxe ueM oT -100 mo
+900C; xabens USBcoequHuTenbHbIN; 3apsiIHOE YCTPOIMCTBO ¢ Kabeaem
miniUSB; USB Anantep Bluetooth 4.1 Low Energy; HoyTOyK; KpaTkoe
PYKOBOJICTBO IO AKCIUTyaTalllH U(PPOBOil Ta0b0paTOpUH; MPOrpaMMHOE
oOecrieyeHue;  BCIIOMOTarenbHOe  J1aboparopHoe  000pynOBaHUE
(bapdopoBsiii TuTENnb, TabOopaTOpHBIE BECHI W Jp.); DIIEKTPUYECKAs
TUTMTKA; YUCThIC HUTPAT ¥ HUTPUT JTUTHUS (MIIK HATPHUS).

OpraHu3anuoOHHO-NIeAArOrMYeCKUe YCI0BUS
peaau3anuyu NporpaMMbl

[legaror 10NMOJHUTENBLHOTO oOpa3oBaHus,
peanu3yoi JaHHYIO porpaMmy, T0JKEH
UMETH BhICIIEE MPOQPECCHOHATIBHOE 00pa30BaHNEe UITUCPEIHEE
npodeccroHaabHOe 00pa30BaHUEB 00J1aCTH, COOTBETCTBYIOIIEH
npouiI0 KpykKa, 0e3 MpeabsBISHUSI TPEOOBAHUN K CTAXy paOOThI,
6o BeIcuiee npodeccuoHaibHOe 00pa30BaAHKUE UITU CPEIHEE
npodeccruoHaIbHOe00pa3oBaHuE U JOTIOJIHUTENIBHOE npodeccronarn



MoTuBanMOHHBIE YCJIOBHUS

Ha y4eOHbIX 3aHATHAX U MaCCOBBIX MEPOIPHUATHIX 0CO00E MECTO
ynensiercss (GOpPMHPOBAHUIO MOTHBAllUA OOYYAIOMIMXCA K 3aHIATHIO
JOTIOJIHUTENbHBIM 00pa3zoBanueM. J1jis 3Toro:

YIOBJIETBOPSIFOTCS pa3HOOOpa3HbIe noTpeOHOCTH
00yJaIoIIXCS B CO3JIaHUHU KOM(OPTHOTO
IICUXOJIOTHYECKOTO KIMMaTa, B OTABIXE, OOIICHUH W
3aluTe, MPUHAMICKHOCTH K JCTCKOMY OOBCIMHCHHIO, B
CaMOBBIPDRXCHUH,  TBOPYECKOH  caMopealu3aluu, B
NPU3HAHUU U yCIIeXE;

JIETH BKIIFOYAIOTCS B MPAKTHYCCKUH BHJT ICITCILHOCTH TIPH
TpyNIoBoil paboTe, ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
YPOBHEMCOXPAHHOCTH 3/I0POBBS;

Ha 3aHATUSAX PEMIAIOTCS 3a/Jadd MPOOJIEMHOTO XapakTepa
TIOCPE/ICTBOM BKJIIOUCHHSI B HAyYHO-UCCIIEIOBATEIBCKYIO
NESATEIBHOCTD;

NPOBOAATCS  NPO(EeCCHOHANbHBIE TPOOBI W JAPYTHE
MEpPONIPUATHS, CIIOCOOCTBYIOIIHE TPOPECCHOHATHHOMY
CaMOOTIPEICIICHUI000 Y IatOIIHXCSI.

MeTtoauyeckue MaTepuaJIbl

MeTtoauueckoe obecnieueHrne NporpaMMbl BKIKOYAET IPUEMBI U
METO/Ibl OpraHU3a100pa30BaTEILHOTO IpoLecca, TUAaKTHIECKHUE
MaTepuasbl, TEXHUYECKOE OCHAILICHUE 3aHATHM.

Jliis obecrieueHns HarjiiJHOCTU U IOCTYITHOCTH U3y4aeMOro
Marepuaa Meaaror uclojiab3yeT pasInuHble METOAUYECKUE U
TUIAKTUYECKUE MATEPUAIIBI.

Harnsaguaeie mocoOust:

cxematuueckue (1udpoBoe 000pya0BaHUE, CXEMBI,
MPE3EHTALNH,aJITOPUTMBI);

€CTECTBEHHBIC U HATypaJbHBIC

(BcioMoraTesibHOe 000pyI0BaHUE IS

MPAKTHYECKUX paboT);

00BEeMHBIE (MAKETHI);

WUTIOCTpAlliu, chaiael, rpaduku, ¢ororpaduu
u PUCYHKHIKCTIEPUMEHTATBHBIX
pe3yJIbTaTOB U3MEPEHHUI;

3BYKOBBIE (BHI€OMATEPHUAIIbI).

HNudpopmanuonnoe

o0ecneyeHue MPOrpamMmabl

HNHTepHET-pecypehl:

Buneomarepuaner mo  pabore Ha  1utardpopme Releon.  //

Cnmcok JauTepaTyphl:
HopMatuBHBIC TPAaBOBBIC AKTHI

URL.: htt


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

®enepanbHblii 3akoH «OO0 oOpa3zoBanuu B Poccuiickoit
Oeneparun» ot 29.12.2012 No 273-D3.

Vka3 Ilpesunenta Poccuiickoit @enepanun «O mMepax mo
peanu3aluy TOCYJapCTBEHHON MOJMUTHUKKM B 00JacTu
oOpazoBanus u Hayku» ot 07.05.2012 Ne 599.

Vka3  IIpesunmenta  Poccmiickonn  ®@epepamun  «O
MEpOIPUATUAX [0  pealu3aludud  TOoCyJapCTBEHHOMN
couuanbHoM noautuku» 0107.05.2012 Ne 597.
Pacnopsokenne MunuctepcrBa [Ipocsemenus ot 12 .01.2021 Ne
P-6

«O0 yTBEpKIEHUM METOJUYECKUX PEKOMEHJAlui I10
CO3/IaHUIO0 u (G YHKIMOHUPOBAHUIO B
00111€00pa30BaTEIbHBIX OPraHU3AIMAX, PACIIONIOKEHHBIX B
CEJIbCKOM MECTHOCTM W MallbIX TOpOJax, LEHTPOB
o0pa3oBaHus €CTECTBEHHO- HAyYHON M TEXHOJIOTMYECKOM
HaIIPAaBICHHOCTEN.

[Tpuka3 Munucrepcta npocsemeruss PO or 09.11.2018 r. Ne
196

«O6  yrBepxknenuu  llopsiaxka ~ opraHuzanmuu |
OCYIIECTBJIICHHS] ~00pa30BaTENbHON  JIESITENIBHOCTH  T10
JIOTIOJIHUTENIBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMam».



IToctanoBneHue I'maBHOrO roCy1apCTBEHHOTO
canutapHoro Bpaua P® or 04.07.2014 N 41 «OG6
yrBepxkaenun CanlluH 2.4.4.3172-14

«CaHuTapHO- AMUAEMHUOJIOTUYECKUE TpeOOBaHUS K
YCTPOMCTBY,

COIEpKAHUI0 M  OpraHu3aluu  peXuMa  padoTh
o0Opa3oBaTeIbHBIXOPraHU3ALMM JOTIOJTHUTEIBHOTO
00pa3oBaHUs IETEI».
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