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Paszgen 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBI

1.1 TIOACHUTEJBHAS 3AIINCKA
Hanpagsiaennocts (npo¢uiab nporpaMmsl)

JlononHUTENBHAS o01eo0pa3zoBarenbHast oO11epa3BuBaroas
nporpamma «lludpoBast abopatopusi XHMHUYECKOTO JKCIEPUMEHTA» SBIISCTCS
MIPOrPaMMOM €CTECTBEHHO-HAYYHON HANIPABICHHOCTH, TPOMHIb — XUMHUSI.

AKTYaJIbHOCTH NPOTrPaMMbl

HNHTennexTyanbHOE pa3BUTUE ABISETCA OJHOW M3 BAXKHEUIIMX 3a4a4 IIKOJIBIL.
[ToaToMy ypoBeHb pa3BUTHUSI MBINUICHHUS OOydYaromuxcs (Hapsay cO 3HAHHUSIMU
(dakTHYEeCKOrO XapakTepa) SBJSIETCS HauOojiee CYIIECTBEHHBIM IOKa3aTeaeM
00pa3oBaHus MIKOJIbHUKOB.

Xumusi  SBISICTCS  CUCTEMOOOpa3yIomew IUCHUIUIMHOW CpeAau  JPyrux
€CTEeCTBEHHOHAYUYHBIX MPEAMETOB, TaK KaK OTKPHITUS B 00OJIACTU XWMHH JIeKaT B
OCHOBE Pa3BUTHUSI TEXHOJOTUM MOJYUYCHUSI HOBBIX BEIIECTB U MaTtepuanoB. OCHOBHOM
yIOp B MPEACTABICHHOM IPOrpaMMe CHEJNaH Ha PACIIMPEHUE AKCIIEPUMEHTAJIBbHOTO
XUMHYECKOT0 Kpyro3opa, a TaKKE€ Ha Pa3BUTHUE HWHTEIUIEKTYyaJlbHOW AKTHUBHOCTH
00y4Jaromuxcs U TEOPETHUECKOTO MBIIIJICHUS] KaK KOMIIOHEHTa WHTEJJIEKTYalbHOU
AKTUBHOCTH OOYYaIOIIMXCS MOCPEICTBOM BBIMOJHEHUS] XUMHYECKOTO OMbITa. BaxkHO
OTMETHUTh, YTO OCHOBY MPEIJIOKEHHOTO JaOOpaTOPHOrO MPAKTHKyMa COCTaBIISIOT
paboThl M3 KOMIUIEKCAa TaK Has3blBaeMOUN «IM(PPOBON XHMHUECKON J1abopaTopum.
DTO cOCOOCTBYET TOMY, YTO JJaOOpaTOpPHBIE PAOOTHI BHITOJHSIIOTCS Ha KaueCTBEHHO
apyroMm, 0Oojee BBICOKO TEXHOJIOTHYHOM YypPOBHE, CIIOCOOCTBYIOT PEIICHUIO
HECTaHJAPTHBIX U B OOJBINEH YacTH HCCIEIOBATEILCKUX XMUMHYECKMX 3a]ad, B
KOTOPBIX B JIOCTATOYHO OOJBIIOM 00BEME HMCIOJb3yeTCs MaTeMaTHUYCCKHI arapar.
3aaHus MpakTHKyMa BKJIIOYAIOT 3JIEMEHTHI, KOTOPhIe TPEOYIOT OT OOydYaroIierocs
yYMEHHUE BBIJBUTaTh THUIOTE3bI, ONPEASIATh MPOOJIeMbl, HAXOIUTh HETPAJAUIIMOHHBIC
criocoObl pemieHus 3amad. OCHOBHOE€ BHHUMAaHHE B MporpamMme yACHsSeTCs He
nepeaavye CyMMBbl TOTOBBIX 3HAHHUM, a PA3BUTHIO CAMOCTOSATEIIBHOCTH O0yUYaroIIuXCs,
YMEHUIO paboTaTh C JIOMOJHUTEIBHON JHUTEPATypOll M YCTAHOBIICHHIO HOBBIX
MEXIUCIUTUIMHAPHBIX CBSI3EH.

OTin4uTe/ibHbIE 0CO0EHHOCTH MPOTrPAMMbI

[Iporpamma «lludpoBas mnabopaTopusi XUMHUYECKOTO OSKCIEPUMEHTA»
paccunTaHa Ha 17 3aHATH, pa3IeJIeHHbIX Ha 5 pa3/enoB (Moayei):

— DIEeKTpONpPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB.
— Tlorenuuomerpus (pH-metpus).

— I'paBumerpusi.

— @da30BbIC PaBHOBECHS.

— CnextpodpoTOMETPHIESCKUA XUMHUICCKUA aHAITH3.

Kaxnpiii paznen oOydeHusi mpeACTaBlIE€H Kak 3Tam paboThl, CBS3aHHBIN C
pelIeHueM  JKCIIEPUMEHTAIbHOW  3aJjayd  CpeACTBaMU  J1TabOpaTOpPHOTO
000pyI0BaHUS.

ConepxaHue MpPOrpaMMbl OPUEHTUPYET OOYyYarolmMXCS Ha MOCTOSHHOE
B3aMMOJICUCTBUE JAPYr C APYroM M MpenojaBaTesieM, pelIeHHe MPaKTUYECKUX



3a/lay OCYILIECTBISETCA C HCIOJIb30BAHUEM METOJUKH OOpabOTKH pe3ysIbTaToOB
AKCHEPUMEHTAIBHBIX JAHHBIX. Takke MporpaMma OpPUEHTUPYET OO0ydarolmuxcs
Ha TIOMCK pa3HbIX IMOJAXOJAOB K PEIICHUIO TMOCTABICHHOW 3aJayu, C
WCMOJIb30BAHUEM MOJIYUYCHHBIX 3HAHUN B paMKaX MPAKTUYECKOU IESITETbHOCTH.

[IporpamMma 1aeT BO3MOKHOCTb PACKPBITh U3y4aeMblil pasziell ¢ mudpoBoit
TOYKH 3PEHUS, B3TJISIHYTh HA PEUICHHE SKCIEPUMEHTAJIbHOW 3aJa4M MOl HOBBIM
YIJIOM JIJIS JOCTHKEHUSI MAKCUMAaJIbHOTO pe3yibTara.

Ajpecart nporpaMmmabl

[Iporpamma «lludpoBas naboparopuss XUMHUYECKOTO DIKCIIEPUMEHTA
npeaHa3HaueHa ais aereit ot 16 mo 17 ner.

B rpynnsl npunuMmarotcs obywarouquecss 10-11 kmaccoB. ['pynma mMoxxeT
COCTOSITh U3 JIETEH OJHOTO BO3pAcTa WM OBITh Pa3HOBO3PACTHOM. JlJist m3yueHus
HEKOTOPBIX TeM Mojyiel 9 kimacca HeOOXOTUM KpaTKHi TEOPETHUECKHUU OJIOK
JUIsl TPYIIIBI 8 Kiacca.

Jns  BXoAeHWss B 00Opa3oBaTeNbHBIM TpoIlecC B paMKax JTaHHON
IpoTrpamMMBbl HEOOXOUM TPOQPMIBHBIN YPOBEHb 3HAaHWUU 10 MaTeMaTHke, (pu3nKe
u uHpopmaruke, T.K. A1l paboThl ¢ nuppPoBOM sabopaTopueit HEOOXOIUMO
yMeThb TpadU4ecKd HWHTEPIPETHPOBATh WH(POPMAIMIO W BEPHO BapbUPOBATH B
KOMIIBIOTEPHOH Cpejie MporpaMMbl TapaMeTphl BRBIOPAHHON MOIEIH.

Tax kak mporpamMma paszjeieHa Ha MOJYJIU U Tpeanonaraetr Ooiblioe
KOJIMYECTBO HKCIIEPUMEHTATBHOM paboThl, mpeanoiaraerca QopMUpOBaHHE
MUHU-TpyNN (M0 2 YejoBeKa B KaXIOM) A JOCTHKEHHS MaKCUMaJIbHOTO
pe3yJbTara.

O0beM 1 CPOK OCBOEHHSI POTrPAMMBbI
Cpok ocBoeHuss mporpammbl — 1 monyroawe. Ha monHoe ocBoeHUE
nporpaMMbl Tpedyercs 17 yacos

dopma o0yueHust — o4Hasi, paboTa B MUHHU-TPYIITIaX.

Peskum 3aHATHH, NIEPUOAMYHOCTD U NMPOJOKUTEIbHOCTH 3AHATHI
[TpoaomKUTETLHOCTD 3aHATUN UCUUCISIETCS B akajeMuuecknx dacax — 40
MUHYT, MEX]Ty 3aHATUSIMU YCTaHOBICHB! 10-MUHYTHBIEC TTIEPEMEHBI.

Ieparornyeckas uneaecoo0pa3sHoOCTb

[legarorudeckas 1enecoo0pa3HOCTh ITOW MPOTPAMMEI 3aKITIOYAETCS B TOM,
YTO OHA SBIAETCS LIEJIOCTHOM W HENpPEephIBHOM B TEUEHHWHU BCEro Ipoliecca
oOydeHHsI W TIO3BOJISICT INIKOJBHHWKY INar 3a IIIaroM pacKpbiBaTb B celOe
TBOPYECKHE BO3MOXXHOCTH UM CaMOpPEAIU30BaThCSI B COBPEMEHHOM MHUpE.
[IpoBenenre m 00pabOTKa SKCIEPUMEHTAIBHBIX PE3yJbTaTOB KaXKIOW 3amadu
dbopmupyer O0OIIyI0 KapTUHY MHUPONOHUMAHHSI U CHOCOOCTBYET pa3BUTHUIO
Hay4YHOTr0 crioco0a MbIIIJICHHUS.

Hear mnporpammel: (opMUpPOBaHUE UEIOCTHOM KapTHHBI H3y4aeMbIX



MPUPOJIHBIX SBICHUH, OCBOCHHE 3JIEMEHTOB HCCIEIOBATENLCKON JESATENbHOCTH,
O3HAKOMJICHHE C METOJIWKaMHU OOpabOTKH HKCIEPUMEHTANBbHBIX PE3YIbTAaTOB C
UCIIOJb30BaHUEM  LU(PPOBOM  0oO0pa3oBaTeNbHOM  Cpelibl, MOATOTOBKA
oOydaromuxcsd K YYacTHIO B KOH(pepeHUusAX U (ecTHBAISIX, OIUMIIUALAX
€CTECTBEHHO-HAyYHO! HAMpPaBICHHOCTH.

3agaum 10NOTHUTEIbHON 001IePa3BUBAOIIECH IPOrPAMMBI:
Obpa3zosamenvHuie:.

3HAKOMCTBO C  TIPHUHLMIIOM  pabdoOThl  JAaTYMKOB  IU(GPOBOI
1a00paTopuu N0 XUMUU;

(GopMUpOBaHUE HABBIKOB COCTABJICHHS alTOPUTMOB 00paboOTKH
OKCMIEPUMEHTANBHBIX ~ PE3yJIbTaTOB B  OOOJOYKE  MPOrPaMMBI
1udpoBoit 00pa3zoBaTEILHON CPEIbI;

dopMupoBaHUE HABBHIKOB padOThl C NHUPPOBBIMU JaTYUKAMU H
BCIIOMOTaTeIbHBIM J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE aHaJIM3UPOBaTh OKCIIEPUMEHTAIbHBIC JaHHBIE H WX
NpeICTaBIEHNE B TPaQUIECKOM WM IPYTOM CHUMBOJIBHOM BHJIE;
(GopMUpOBaHUE HABBIKOB HCCIIECIOBATEIBCKON JIEATEIBHOCTH TIO
npeaMeTaM  eCTECTBEHHO-MAaTEeMaTHUECKOTO IMKIa B IpOIEecce
aHanu3a W 0oOpabOTKM  AKCHEPUMEHTAJIBHBIX  JTAHHBIX  JUJIS
000OCHOBaHHUS M apryMEeHTAIlMd PalMOHAJIBHOCTH [E€ATEIbHOCTH B
paMKax MPOEKTHOU A TEIHLHOCTH.

Paszsusarowue:

CHOCOOCTBOBATh PAa3BUTHIO TBOPYECKHX CIOCOOHOCTEH KaKIOTO
peOeHKa Ha OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/1a;
pa3BUTh MHTEPEC K XUMUHU KaK dKCIIEPUMEHTAIILHOW HayKe;

pa3BUTHE TBOPUYECKOTO MOTCHIIMANA U CAMOCTOATEIBLHOCTH B PaMKaX
MUHH-TPYIIIBL;

pa3BUTHE TCUXO(U3NYECKUX KAYeCTB, OOYYAIOIIMXCS: TaMsTh,
BHUMaHHE, aHAJTUTHYECKUE CIIOCOOHOCTH, KOHIIEHTPAITUIO U T.J.

Bocnumamenvnuuie:.

dbopmupoBaHue OTBETCTBEHHOTO IOAX0/1a K PELICHUIO
SKCIIEpUMEHTAJIBHBIX XUMUYECKUX 3a/a4;

dbopMupoBaHUE HABHIKOB KOMMYHHUKAllMM CpeAd  YYaCTHHKOB
IPOTPaMMBI;

dbopMHupoBaHUE HABBIKOB KOMaHIHOW PaOOTHI.



1.3 YUEBHBIN ILJIAH

Paznen Tema Koui-Bo 1acos ®opma
TeopH | MPAaKT | Bcer MOABEACHHSA
| HKa 0 HUTOrOB

Pa3zzienn 1. DJIeKTPONPOBOHOCTH PACTBOPOB 3JIEKTPOJIUTOB
1.BBoiHOE 3aHsTHE. 1 0 1 | Ompoc
DNEeKTPOTUTHYECKAs
nmuccormanus. CocrosiHue
HOHOB B pacTBOpax. Buibl
MTPOBOTHIKOB JJICKTPUYECCTBA.
TexHnka 6€301acCHOCTH
2. Onpenenenue yaeabHOM 0,5 15 2 Omnpoc, HaOmrO/ICHNE,
AJIEKTPOTIPOBOTHOCTH cobecenoBanue,
pa30aBJICHHBIX PACTBOPOB JIOTIOTHUTEITFHOE
KHCIIOTBI, EJIOYH U COJTN TBOPYECKOE 3aJ[aHHE,
3. OnpenenieHne KOHCTaHTHI 0,5 0,5 1 aHaIN3
JUCCOITHAITH C1ab0TO JIOCTOBEPHOCTH
JJIEKTPOJTHTA pPEe3YIBTATOB

Pa3zpnes 2. IMorenuuomerpusi(pH-mMeTpust)
1. IlouaTHe O CTEKISTHHOM 0,5 15 2 Omnpoc, HaOmroACHME,
3eKTpoie (0COOCHHOCTH XUMUHN cobecenoBanue,
ctekna). 3mepenus pH co JIOTIOJIHUTEIILHOE
CTEKJISTHHBIM DJICKTPOJOM TBOPUYCCKOC 3aJaHUC,
2. Onpenenenne pH-nokazarens| 0,5 0,5 1 | aHanus
pacTBOpa HEU3BECTHOIO AOCTOBCPHOCTH
BelecTBa pPEe3YIBTAaTOB
Pa3nen 3. 'paBumetpust

1. ITpaBusia B3BEIIMBAHUS U 0,5 15 2 Omnpoc, HaOmOACHME,
MPUTOTOBJICHUS HABECKH. cobecenoBaHueE,
N3mepenune n3MeHeHHsT MacChl JIOTIOJTHUTEITLHOE
PEaKIMOHHON CMECH JI0 U TTOCIIe TBOPYECKOE 3aJ]aHue,
pEaKIINH. aHaIN3
2. PacueTr MaccoBo# 10iH 0,5 0,5 1 JIOCTOBEPHOCTH
KapOOHAT-HOHOB B HaBECKE pe3yabTaToOB
TEXHUYECKOTO KapOoHaTa
KaJIBLIHSI TTOCJIE €r0 PACTBOPEHUS
B COJISTHOM KHUCJIOTE

Pazgen 4. CniektpodoToMeTpHYecKHil XMMHYECKUH aHATN3
1. OcHOBHBIE METOIbI 0,5 15 2 Omnpoc, HaOnroeHue,
KOJIMYECTBEHHOTO aHajM3a B cobecenoBanue,
abcopOIIMOHHON JOTIOJTHUTEJIbHOE
cnekrpockonuu. OnpeneneHue TBOPYECKOC 3a/JaHNC,
ONTUYECKOU MIOTHOCTH (A) st aHaln3
pactBopoB MnO4™ pa3Hoit AOCTOBEPHOCTH
koHuentpamuu (C) u pE3yIbTaTOB
MMOCTPOCHHE TPATYUPOBOYHOTO
rpapuka A=f(C).
2. Onpenenenue koHrenrpanuu | 0,5 0,5 1
MnO4 -HOHOB B HEU3BECTHOM
pacTBope.




Pa3znen S. ®a3oBbie paBHOBeECHH

1. Ompenenenue Temreparypsl 1 0,5 1,5 | Onpoc, nabmonenue,
TUTABJICHHSI TBEP/IBIX BELIECTB C cobeceioBaHue,
MOMOIIIBIO TATYMKA BHICOKOM JIOTIOJIHUTETILHOE
TeMIIepaTypsbl (TEpMOIaphl) TBOPYECKOC 3a1aHKE,
2. IToctpoenue dazoBoi 1 1,5 2,5 | aHaims

JMarpaMMbl «HUTPAT JINTUA- AOCTOBCPHOCTH
HUTPUT JIUTUS» B KOOPJAUHATAX pe3y/bTaTos
«COCTaB-TeMIIEpaTypay.

Ornpenenenre TOYKU IBTEKTUKHT

Bcero 7 10 17




COIAEPXAHUE [TPOI'PAMMBI
Pa3nes «J1eKTPONPOBOIHOCTL PACTBOPOB 3JICKTPOJIUTOBY.

Tema 1. BBogHOe 3aHsaTHE. DNeKTpOoauTHYECKas nuccoruarus. CocTosHue
MOHOB B pacTBOpaxXx. BuIbl NPOBOJHUKOB DJJIGKTPUYECTBA.  |EXHHKA
0€30MacHOCTH.

Teopusi: Ilpsimble uU KOCBEHHbIE U3MepeHHs. Meroanka o0pabOTKU
pe3ynbTaToB n3MepeHuil. OCHOBHBIE TPeOOBAaHUS K BBIMOTHEHHUIO MPAKTUYECKUX
paboT. TexHuka 6€30MacCHOCTH MPU pabOoTe OOYYAIOIIUXCS CO BCIIOMOTaTEIbHBIM
71a00paTOpHBIM O0OPYIOBAaHUEM, COMPSIKEHHBIM C IUGPOBBIMH JaTYMKAMHU, C
pacTBOpaMH pPa3MYHBIX XUMHUYECKHUX BEIIECTB U OJCKTPHUUYECKAM TOKOM.
HHCTpyKIUs 10 Kaxkaomy Moayinro. OcOOCHHOCTH MPOTPaMMHOTO 00€CTICYeHHSI
«Uudposas maboparopuss XMMHUECKOTO 3KcrmepuMmeHTa». Lludpossie matumky.
[Monkmtouenne k HOYTOYKy. I'padmdeckas HHTepIpeTanus dKCIePUMEHTATBHBIX
TaHHBIX.

dopMmbl 3aHATUI: JIEKITUs, Oecena.

Tema 2. OnpeneneHue yneabHOW 3JIEKTPONPOBOJAHOCTH pPa3z0aBICHHBIX
PacTBOPOB KUCIIOTHI, IIEJIOYH U COJIH.

Teopusi: BuAbI 3JIEKTPOIPOBOJHOCTH PACTBOPOB IIEKTPOJIUTOB (yIeabHas
M DKBUBaJeHTHas1); 3akoH Komnppayima; mnpenenbHble MOJBUKHOCTH HOHOB;
3¢ (HeKTh TOPMOKEHUS HOHOB B pacTBOpaX.

[pakTuka: oTpe/ieNieHue yIeITbHON " OKBUBAJICHTHON
AJIEKTPOIIPOBOTHOCTA PACTBOPOB IIEJIOYH, KHUCIOTBI M COJNHA (XJIOPHUIOB- H
Cy1b(haToOB) MPHU Pa3HBIX KOHIICHTPAIUAX;, pacdy€éT MpeaeiibHOW 3KBHUBAJICHTHON
AIEKTPONPOBOIHOCTH 110 Tpaduky JI=f(C).

®dopwmpbl 3aHATUI: Oecea, MpakTHIecKas padoTa.

O6opynoBaHHEe W PEAKTUBBI: IITATHB, NATUYHUK JJIECKTPOIPOBOJIUMOCTH C
nuanazoHamu uaMepenus He yxe yeM ot 0 1o 200 mxCwm; ot 0 g0 2000 MxCwm; oT
0 mo 20000 MxCwMm; xumudeckuit ctakan (50 mi); kadenr USB coenuHUTEN bHBIN;
3apsnHoe yctpoiictBo ¢ kaberem miniUSB; USB Apantep Bluetooth 4.1 Low
Energy; HoyTOykK; KpaTKoe pPYKOBOJCTBO IO OKCIUTyaTaluu 1U(POBOI
7a00paTopuu; TPOrpaMMHOE O0OECIedYeHHEe; PACTBOPHI IICIOYH, CHIIBHOM
KHCJIOTBI, COJIU U YKCYCHOM KUCJIOTBHI.

Tema 3. OnpeneneHne KOHCTAHTHI AUCCOIHMAIINH CITA00TO JIEKTPOJINTA.

Teopusi: CBsI3b ANEKTPONPOBOJHOCTA M CTENEHH AUCCOLMALMU CIaboro
3JIEKTPOJINTA; ANEKTPOINPOBOIHOCTD BOJIBL.

[IpakTuka: OIIpELICIICHUE YAEIBHOU 51 SKBUBAJICHTHOU
3JIEKTPOINPOBOTHOCTH PACTBOPOB YKCYCHOM KHCJIOTBI Pa3HOM KOHUEHTPALWU;
pacuer mo 3akoHy Koubpayia mnpenenbHOM 3IEKTPONPOBOAHOCTH YKCYCHOM
KHUCJIOTBI; pacueT CTENEeHH UCCOLMAIUU (a) YKCYCHOM KHCIOTHI IPU PA3IAUYHbBIX
KOHIIEHTpALUSAX B pacTBOPE.



®dopmbl 3aHATUI: Oecena, mpakThuueckas paboTa

ObopynoBaHue: MTATHB, JATYUK AJIEKTPOTPOBOJUMOCTH C JHANa30HAMHU
n3mepenus He yxke yeM oT 0 no 200 MxCwm; ot 0 no 2000 mxCwm; ot 0 o 20000
MKCwM; xumudeckuid crakan (50 mun); xkabens USB coenMHUTENBHBIN; 3apsiHOe
yctpoiictBo ¢ kaberem miniUSB; USB Anantep Bluetooth 4.1 Low Energy;
HOYTOYK; KpaTKOo€ PYKOBOJACTBO MO 3KCIUTyaTaluud LU(poBOM JabopaTopuu;
porpaMMHOE 0OecTieueHNe; paCTBOPBI YKCYCHON KHCIOTHI.

Paszpnen «llorenunomerpus (pH-meTpus)».

Tema 1. [loHsiTHE O CTEKJIITHHOM 2JIEKTPOJI€ (OCOOEHHOCTH XUMHUHU CTEKJIA).
N3mepennst pH co CTEKISTHHBIM 3JIEKTPOIOM.

Teopust: BUIBI MOTEHIIMOMETPUH (MpsiMasi U KOCBEHHas1); MOHSATHE 00 MOH-
CEJICKTUBHBIX DJICKTPOJIaX; CTEKJISTHHBIN AJIEKTPOJ U OCOOCHHOCTH XMMHUU CTEKJIA;
MEXaHU3M pabOThl CTEKJISHHOTO DJJEKTpoja (MOHHBIA OOMEH); DJIEKTPOJ
CpaBHEHUS; TAJIbBAHUYECKUI JIEMEHT; ypaBHeHHe HepHcTa.

[IpakTka: BHUMATEIBLHOEC  O3HAKOMIJICHHE C  PYKOBOJCTBOM K
nabopatopHoil paboTre; cOOpka DJJIEKTPUYECKOW II€MU B COOTBETCTBUU C
METOJIMYECKON PEKOMEHJAIMEH K NPAKTUYCCKON padoTe; KaTHMOpPYIOT KAy
NOTCHIIMOMETPa C TOMOIIBIO JIBYX BCIIOMOTATEIbHBIX Oy(hEpHBIX PacTBOPOB H
€ClIi HeOOXOAMMO, TO KOPPEKTUPYIOT €r0 C MOMOIIBIO CIIeUAThHON HACTPONKH.
[lepen kakIbIM TMOTpYKEHHWEM 3JIEKTpoja B Oy(pEepHBI WM HCCIeTyeMbIid
pacTBop, ero (AJIEKTPOoJ) HEOOXOAMMO TIIATEIHHO MPOMBITH JTUCTHIUTHPOBAHHON
BOJIO W OCTOPOXHO YAaNUTh W30BITOK BOJBI C €ro IMOBEPXHOCTH
dbunsTpoBanbHON OyMmaroil. HMcmonb3ys mudpoByr0 000JOYKY IPOTrpaMMBI,
3aHOCHM JaHHBIE B TAOJIUITY U CTPOUM I10 STUM JaHHBIM KaJMOPOBOYHBIN rpaduK
pH OT KOHIIEHTpa¥# pacTBOpa KUCIOTHI WIH MISIOYH.

®dopwmpbl 3aHATUI: Oecea, MpakTHIecKas padoTa.

O6opynoBanue: mTaTuB, AaTduk pH c auama3oHOM U3MEpeHUs HE yKe
gem ot 0 1o 14 pH; xumuueckuii crakan (50 mi); kadens USB coennHUTETBHBIIH;
3apsnHoe yctpoiictBo ¢ kaberem miniUSB; USB Apantep Bluetooth 4.1 Low
Energy; HoyTOykK; KpaTkoe pPYKOBOJCTBO IO OKCIUTyaTaluu U(POBOI
nabopaTopuu; MporpaMMHOE OOecCleYeHue; pacTBOPHI IIEIOYM U CHUIIBHOM
KucnoTel; Oydepubie pactBopbl (¢ pH>7 m ¢ pH<7); BcmomorartenbHOE
naboparopHoe oOopyaoBaHuWe (CKISHKAa C  JUCTHUIMPOBAHHOW  BOJOM,
dunbTpoBaTBHAS Oymara u ap.).

Tema 2. Onpenenenne pH-mokaszaTens pacTBOpa HEM3BECTHOTO BEIIECTBA.
Teopusi: mkana pH; pacyer KOHIIEHTpaMM MOHOB BOAOPO/Ia; 3aBUCUMOCTD
pH ot kKoHUIEHTpaMu pacTBOpa.

[IpakTrika: BHUMATENIbHOE  O3HAKOMJIEHME C  PYKOBOJCTBOM K
nabopatopHoil paboTe; cOOpka JJIEKTPUYECKOW I1IeNU B COOTBETCTBUU C
METOJUYECKON PEKOMEHIAIMEN K MPAKTUYECKOU padoTe; KaTuOpyIOT IIKATy



MOTEHIIMOMETPA € MOMOIIBIO JBYX BCIIOMOTAaTEIbHBIX Oy(pEepHBIX PacTBOPOB U
€cJIM He0OXOJIMMO, TO KOPPEKTUPYIOT €r0 ¢ MOMOLIBIO CIEUATbHON HACTPOUKH.
[lepen KaxXIbIM HOTpY>KEHHEM O3JEKTpoJa B Oy(epHbId WM HCCIeAyeMbli
pacTBOp, €ro (3JIEKTPOa) HEOOXOAUMO TIIATEIBHO MPOMBITh JUCTUIIUPOBAHHON
BOJAOW MW OCTOPOXHO YAQJIUTh HU30BITOK BOABI C €ro IOBEPXHOCTU
dbunsTpoBanbHON Oymaroit. Ompenensiercss pH pactBopa u jenaercst BBIBOI O
XUMHYECKOU MPUPOJIE UCCIEAYEMOTO BEUIECTBA (KUCIOTA UM OCHOBAHUE).

®dopmbl 3aHATHN: Oecena, MpakTuieckas padoTa.

O6GopynoBaHue: mTaTuB, AaT4vk pH c Auana3oHOM HU3MEpEHUs HE YxKe
gem oT 0 10 14 pH; xumuueckuii crakan (50 mn); kadbenp USB coenuHUTETBHBIH;
3apsiiHoe ycTpoiicTBo ¢ kadenem miniUSB; USB Apantep Bluetooth 4.1 Low
Energy; HoyTOyk; KpaTKoe€ pPYKOBOJCTBO TIO DKCIUTyaTaluu 1UGPOBOIH
nabopaTopuu; MporpaMMHOe OOecleYeHue; pacTBOPbI IIEJIOYH U CUJIbHOM
KHACTIOTBI;  BCIOMOraTelbHOe JsaboparopHoe oOopynoBaHuEe (CKISHKa C
JTUCTUJUTUPOBAHHOMW BOAOM, (PUIbTpOBabHAS Oymara u ap.).

Pazaen «I'paBumerpus».

Tema 1. HpaBI/IJ'Ia B3BCHIMBAHUA W IPUTOTOBJICHUA HABCCKHU. I/ISMCpCHI/IC
N3MCHCHMHNS MaCChI peaKHHOHHOﬁ CMCCH 0 U ITOCJIC pCaKIINUU.

TGOpI/I}I: OCHOBHBIC IIOJIOKCHHUA TpPaBUMCTPHUH, CIWMHHULBI HN3MCPCHUA
MAacCCHI, FpaBI/IMCTpI/I"ICCKI/Iﬁ (1)aKTOp B XHUMHYCCKOM aHAJIN3C, KJIACChl TOYHOCTH
BCCOB; IMpaBuJia IIEPCBCACHUA HABCCKU B paCTBODP.

[IpakThka: HacTpoilka aHAJIUTUYECKHX BECOB; B3BELIMBAHUE 3apaHee
IPUTOTOBJIEHHBIX HABECOK pa3HOM Macchl M ONPEACICEHHUE TOYHOCTHU
B3BEIIMBAHUS; OTIEICHUE OCajJKa W3 pacTBopa Ha (GUIBTP C TMOMOIIBIO
buIbTpOBaHUA; CYIKA, MPOKAJWBAHWE M B3BEIIMBAHUE OCAJKOB PAa3IUYHBIX
BEIIECTB (MajaxwT, KapOOHAT KalbIUs, KpUCTaUIMYeCKas coja, MEIHbIN
Kynopoc u Ap.). Pacduer mo JaHHBIM TpaBUMETPUH XUMUYECKOH (HOPMYIbI
uccienyemoro BemiectBa. llemecoobpa3Ho mpoBecTH CpaBHEHHE PE3YJIbTAaTOB
Cpeau pa3HbIX IPYIII IKOJbHUKOB, BHIMOJHAIOIINX OJJUHAKOBBIE 3a/1aHMUS.

dopMmbl 3aHATUN: Oecea, MpakTudeckasi padoTa.

O6opynoBanue: Bechl nabopaTopHble 3nekTpoHHbIE 200 T; KOMIUIEKT
1a60paTOPHON MOCY/IBI; CIUPTOBKA; XUMUYECKHUE PEAKTUBHI (KPUCTAIIIOTUIPATHI,
KapOoHaThl); GUIBTPOBaTIbHAS OyMara; KaabKyJIsiTop.

Tema 2. PacueT MaccoBoii 1071 KapOOHAT-MOHOB B HABECKE TEXHUYECKOTO
KapOOHATa KaJIbIHS TIOCJIE €T0 PACTBOPEHUS B COJISTHOM KUCIIOTE.

Teopusi: TOHATHE O MACCOBOM J10JI€ OCHOBHOI'O KOMIIOHEHTA U IPUMECEN B
XUMHAYECKHX BEUIECTBAX.

[IpakTrka: B3BEHIMBACTCSI HEOOXOAWMBIM OOBEM COJITHOM KHUCIIOTHI |
B3BCIIMBACTCA HEOOXOJAMMO KOJIWYECTBO TMPEABAPUTEIBHO H3MEJIbUCHHOTO
TeXHHYECKOT0 KapOOHaTa KajbIUs WM MarHus; J00aBJISIOT KUCJIOTY B CTaKaH C



HaBECKOM kapOoHaTa M KAYT MOJHOTO TPOTEKAHHWS PEaKIWH, MOCIE Yero
B3BEIIMBAIOT MMOJYYECHHBIN pacTBOP; MO PA3HUIIE MACC CYMMBI HCXOTHBIX HABECOK
M TOJYy4YEeHHOTO TIOCJI€ CMEUICHHS M TPOTEKaHUs pPEaKIHH pacTBOpa
PacCUMTHIBAIOT MAacCy BBLICIUBIIETOCS YTJEKUCIOrO rasa; MepecYUTHIBAIOT Ha
«IUCTBIN» KapOOHAT B HMCXOJHONW HAaBECKE W BBIYUCIAIOT MAaCCOBYIO JOJIO
KapOOHAaTa B UCXOJIHOM HaBECKeE.

®dopmbl 3aHATUI: Oecena, MpakTUuecKkas padoTa.

O6GopynoBaHnue: Bechl jaboparopHbie 3yieKTpoHHBIE 200 T; KOMIUIEKT
71a00paTOPHON MOCY/Ibl; CHUPTOBKA; XUMUUECKUE PEAKTUBBI (KPUCTAIIOTUAPATHI,
KapOoHaThl); GUILTPOBAIbHAS OyMara; KaJabKyJIsTop.

Paznen «CnekTpopoToMeTprUeCKHil XUMUYECKU AHATU3Y.

Tema 1. OCHOBHBIE METO/IbI KOJIMYECTBEHHOI'O aHAJIN3a B a0COPOIIMOHHON
criekTpockonuu. OmpeneneHne ONTUYECKON IIOTHOCTH (A) Uil  pacTBOPOB
MnOys paszuoii konnentpanuu (C) U MOCTpoeHHE TPaTyHPOBOYHOIO Tpaduka
A={(C).

Teopwusi: MOIJIONIEHUE BEIIECTBOM M3JIYUCHMS; JIEKTPOMAarHUTHAS IIKaja;
OCHOBBI a0COPOITMOHHOM CIIEKTPOCKOIHH; 3aK0H byrepa-Jlambepra-bepa.

[IpakTHiKa: MOATOTOBKA CEpUU PACTBOPOB IMEpPMaHraHaTa Kajusl C TOYHO
M3BECTHOW KOHIIGHTpAmMel rnepMaHrasaT uoHoB B nuamna3zoHe or 0.005 r/mu mo
0.001 r/mMn (yeThIpe-mATH PAacCTBOPOB) (PEKOMEHIYETCS MPUMEHSTh METO
pa30aBJIeHHsT MCXOIHOTO pacTBOpa C TOYHO HW3BECTHOW KOHIICHTpAIMEH s
NPUTOTOBJICHUsI OoJiee pa30aBIIEHHBIX PACTBOPOB); cOOpKA IIEKTPUUCCKOW IICTIH
B COOTBETCTBHUH C METOIMYECKOH PEKOMEHIAIMeH K MpakTHYeCcKod padore;
OIpe/ieTicHNe TIOKa3aTelied ONMTHYECKON IIOTHOCTH pacTBOPOB TIE€pMaHTara
KaJIvsl pa3jMYHON KOHIIEHTPAIMU U TIOCTPOSHUE KATHOPOBOYHOTO TpaduKa.

®dopwmpbl 3aHATUI: Oecea, MpakTHIecKas padoTa.

O6opynoBaHue: MTATUB, TaTYUK ONTHYCCKOM TUIOTHOCTH 525 HM; Kabelb
USB coeauHuTeNBbHBIN; 3apsaHOe yCTpoicTBO ¢ kabemem MIniUSB; USB
Ananrep Bluetooth 4.1 Low Energy; HoytOyk; KpaTkoe pPYKOBOACTBO IIO
SKCIUTyaTanuy  mUQPPOBOM  aboparopuu;  MPOrpaMMHOE  OOECIICUYCHHE,;
BCIIOMOTaTeIbHOE JabopaTopHOe 000pyI0BaHUE (CKIISHKA C JTUCTHIIUPOBAHHON
BOJOW, (HUIbTpOBalibHass Oymara | Jp.); pacTBOp IICpMaHraHata KaJius,
JTUCTHUILIUPOBAHHAS BOJA.

Tema 2. Ompenenenne xonmneHtpainuu MnOs -HOHOB B HEW3BECTHOM
pacTBope.

Teopusi: KOJIMYECTBEHHBIM CIIEKTPOMETPUYECKUN aHAIN3 OKPAIIEHHOIO
pacTBOpa U3BECTHOTO BEIIECTBA.

[IpakTrka: BBIIOJIHAIOT ONPEAECICHUE ONTUYECKOW IUIOTHOCTHM PacTBOpa
IepMaHraHata  Kajaus, C  I[OMOIIbI0  MPEIBAPUTEIBHO  IMOJYYEHHOIO
KaIMOPOBOYHOrO Tpaduka OMpenesstoT KOHIEHTPAUIO MepMaHTaHaT-MOHOB B



HEHU3BECTHOM DPAaCTBOPE; CPABHUBAIOT ITOJIYYCHHBIE PE3yJbTATAMU C JAaHHBIMU
IIPENOAABATENS U PACCUNUTHIBAIOT OTHOCUTEIBHYIO NOTPEIIHOCTD BBINIOJIHEHHOTO
U3MEPEHUS.

®dopmbl 3aHATUI: Oecena, MpakTHUeckas padoTa.

OO6opynoBaHue: MITaTUB, NATYUK ONTUYECKON IJIOTHOCTH 525 HM; Kabenb
USB coemuHuTenbHBIN, 3apsaHOe yCcTpoicTBO ¢ kabeaem mMiniUSB; USB
Anantep Bluetooth 4.1 Low Energy; HOyTOyk; KpaTKoe pPYKOBOACTBO IIO
JKCIUTyaTauuu  1UdpoBOoM  jmaboparopuu;  OporpaMMHOE  OOECIeUCHUE;
BCIIOMOTaTeIbHOE JabopaTopHOEe 000pYy/I0BaHUE (CKIISHKA C TUCTUITUPOBAHHOM
BONOM, (umpTpoBanbHass Oymara © Jp.); pPacTBOp TMEpMaHraHaTa Kallus;
TUCTUJUTMPOBAHHAS BOJA.

Pazaen «@Pa3oBbie paBHOBECHS».

Tema 1. OHpGIIGHeHI/Ie TEMIICPATYPhI IIIABJIICHUA TBCPAbIX BCHICCTB C
ITIOMOIIIBIO AaTYHKa BBICOKOM TCMIICPATYPhI (TCpMOHapBI).

TGOpI/IH: (1)33OBBI€ nepexoapl Ha MTOpUMCPC IUIABJIICHHA  BCUICCTB,
BO3MO>XHOCTbH I/IJIGHTI/I(i)I/IKaIII/II/I BCHICCTB IIO0 TCMIICPpATypaM  IUIABJICHUSA,
3daBUCHUMOCTDb TCMIICPATYP INIABJICHUA OT CTPOCHUSA U COCTaBa BECUICCTB.

[Ipaktuka: B papdopoBsiii TUredh MOMEMIAIOT HEOOXOAUMOE KOJIMYECTBO
XMMHYECKH YHUCTOTO BEIIEeCTBA W IMOTPYXAIOT B HEro TepMOIapy; MeJICHHO
HArpeBalOT TUTEIb HA JJIEKTPUYECKOW IUIMTKE O TMOJHOrO IUIaBICHUS
MCCJIEIyeMOTr0 BEIIECTBA; C MOMOIIBIO MTPOTPaMMHOT0 00ecTieueHrs: Ha HOyTOyKe
CHUMAIOT TOKa3aHWs KpUBOM HarpeBaHus. CHUMAIOT TOKa3aHUs [Js CEpUU
HUTPATOB (JIUTUS, HATPUs, KAIHUSA) U HUTPUTOB (JIUTUSA, HATPUS U Kalus) U Jp.
TBEPABIX BelIECTB. [lenaroT BBIBOABI O CBA3U CTPOCHUS M COCTaBa M3YYECHHBIX
BEIIECTB C UX TEMIIEPATypPO IIIaBICHUS.

®dopwmbl 3aHATUI: Oecea, MpakTHIecKas padoTa.

O6opynoBaHue: MTATUB, TaTYMK BBICOKOW TeMIEpaTyphl (TEPMOTAPHBIN) C
auarna3oHoM wu3MepeHuss He yxke dyeM oT -100 mo +900C; kabemp USB
COCIMHUTEIBHBIN; 3apsanHoe ycTpoiicTBo ¢ kaberem miniUSB; USB Ananrtep
Bluetooth 4.1 Low Energy; HOyTOYK; KpaTkoe PYKOBOJCTBO MO JKCIUTyaTalluu
nudpoBoli  Ja0OpaTOpUHK; MPOrpaMMHOE OOCCIeYeHHEe;, BCIIOMOTATEIIbHOE
nabopatopHoe obOopynoBanue (haphopoBblii TUTENb W Ap.); DJIEKTpUUYECKAS
TUTUTKA; XUMHUYECKH YHCTHIE TBEp/bIC BelecTBAa (HUTPATHl M HUTPUTHI JIUTHUSA
(HaTpHs WK Kajus), CaTuluiIoBas, OeH30iiHasE KUCIOTHI U .

Tema 2. Iloctpoenue (Ha3oBoii AUArpaMMbl «HUTPAT JIUTUS — HATPUT
JUTHS» B KOOPAMHATAX «COCTaB-TeMIiepaTypay». OnpeneneHne TOYKH IBTEKTHKH.

Teopusi: 0OCHOBBI (YU3UKO-XMMUUYECKOT'0 aHaIM3a; MOHATHE O (ha30BBIX
PaBHOBECHSIX; IMHUHU JINKBUAYCA U COJIMAYCA; SBTEKTHKA.

IIpakTrKa: TOTOBSAT BOCEMb HAaBECOK C Pa3JIMUHBIM COJICp)KaHHEM HUTPHTA
1 HUTpaTa JuTus (B Macc.%); MOMEIIaT B KaXIyI0 MOJTyYeHHYIO CMeCh (CMecH



NOrpy’keHbl B (pap@opoBble THUIIM) TEpPMOINapy M MEIJIEHHO HarpeBaloT Ha
ANEKTPUYECKONW IUIMTKE A0 moiaHoro IwiaBiaeHus (mo 150C); ¢ momolibio
MpOrpaMMHOro oOecrneueHruss Ha HOYTOyKe CHHUMAIOT [IOKa3aHUs KpHUBOM
HarpeBaHMs; HAHOCAT IIOJYYEHHbIE JIaHHbIE Ha I0JIE KOOPAMHAT «COCTaB-
TEMIIEpaTypay; HAHOCAT JIMHUM JIMKBUAYCa U COJHMAYCA;  ONpPENENSIOT
KOOPJMHATHl 3BTEKTHUYECKOM TOYKH; CBEpSAIOT IOJIyYEHHbIE JaHHBIE CO
CIPABOYHBIMU TaHHBIMHU.

@opMBbI 3aHATUN: IPAKTUYECKOE 3aHATHE.

O6opyoBaHue: ITATUB, TATYUK BBICOKOM TeMIIEpaTyphl (TEpMONapHbIi) ¢
nuarna3oHoMm wu3Mepenuss He yxke yemM oT -100 mo +900C; kabenr USB
COCIMHUTENBHBIN; 3apsiHOe ycTpoicTBo ¢ kabenem miniUSB; USB Anpantep
Bluetooth 4.1 Low Energy; HOyTOyK; KpaTKoe PYKOBOJCTBO IO SKCIUTyaTallu
mudpoBoit  maboparopuu; TporpaMMHOE oOecredeHrne; BCIOMOTaTeIbHOE
naboparopHoe obopynoBanue (happopoBbiil TUrENb, T1a00PATOPHBIE BECHI U AP.);
AJICKTpUYCCKAs TUTMTKA; YUCTHIC HUTPAT U HUTPUT JIUTUS (MJIU HATPUSA).

1.4.11lnannpyemMble pe3yabTaThl

[To ntoram oOyueHus IO MpOrpaMMe PeOEHOK IEMOHCTPUPYET CIEAYIOITUE

pe3yabTaThI:

3HAET MPHUHITUIIBEI PabOTHI HAa 000pyI0BaHUH 1TU(PPOBOI TabopaTopun

0 XUMUU;

3HAET aJTOPUTMBbI 00PaOOTKH IKCIIEPUMEHTATIBHBIX PE3YIHTATOB B

1 poBoi 00pa3oBaTEIBLHON Cpejie;

NpaBWiia TEXHUKH OE30MAaCHOCTH NpH pabdoTe C IKCIEPUMEHTAIbHBIMU
YCTaHOBKaMU;

yMEEeT HHTETPUPOBATh pa3InyHbIe OJIOKH ITU(POBOI 1abopaTopuun

JUTSL CO3/IaHMSI TIOJTHOLIEHHOW YCTaHOBKH JIJISI BBHITIOJIHEHUS (PU3UKO-

XUMHYECKOTO U3MEPEHUS;

yMEeT aHaJIM3UPOBaTh, 00pabaThIBATh SKCIIEPUMEHTANILHBIC TaHHBIC,

IPOBEPSATH JTIOCTOBEPHOCTH TMOJYYEHHBIX Pe3ynbTaToB. OpraHu3almoHHO-
MeJJarOrH4ecKue YCIOBUS Pean3aiiy MpOTpPaMMBbl

Pasznen 2. Kommieke opranu3anoOHHO-NIeIArOrH4eCKUuX yCJaI0BH i

2.1. Kanenaapusblii yueOHblii rpadguk
[Iporpamma paccumtana Ha 1 rog oOydeHus. 1 akageMuueckuil yac B Heaemto. 34 yaca B
TOJI.

[IpogomxuTenbHOCTh yueOHOTro rojaa: ¢ 1 centsops 2025 roga mo 26 mas 2026 roaa
KonunuecTBo yueOHbIX Henemnb: 34

KonunuectBo yueOHbIX qHEH: 34

Cpoku kaHuKyJ: oceHHUX — ¢ 01 HOos10ps no 9 HOsOps1, 3uMHUX — ¢ 31

nekadbps no 11 ssuBaps, BeceHHux — ¢ 21 mapta no 29 mapta, JeTHuX - ¢ 27 mas o 31



aBrycra.

Neni/m | Mecsin

Tema 3ausaTus

KoanuecTtBO
qaCOB

dopma 3aHATHSA

1 CeHTAOpb

BBoanoe 3ansTHe. DIEKTPOIMTHYECKAS
nucconmanusa. CocTosHUE NOHOB B
pactBopax. Buapl poBOIHUKOB
AJIEKTPUYECTBA.

TexHnuka 60€30aCHOCTH

Jlexuus+mpakTuka

2 CeHTAOpb

Ornpenenenue yneapHON
AIEKTPONPOBOTHOCTH pa30aBICHHBIX
pacTBOpOB

KHMCJIOTBI, IEJI0YH U COIIN

Jlexuus+mpakTuka

3 OKTAOpH

Ornpenenenre KOHCTaHTHI
JICCOIMAIINH CIIA00TORIIEKTPOJINTA

Jlexuus+rpakTuka

4 HOSAOPB

[ToHsATHE O CTEKIISTHHOM 3JIEKTPOJIe
(0COOEHHOCTH XUMUH

crekna). M3amepenus pH cocTeknssHHBIM
IIEKTPOJOM

Jlexuus+rpakTuka

) Jaekadpb

Onpenenenne pH-nokazarensipactBopa
HEH3BECTHOTO BEUIECTBA

Jlexuus+mpakTuka

6 SIHBapb

HpaBI/ma B3BCIHIMBAHUS U HpI/IFOTOB.]'IeHI/ISI
HaBecku. M3mMepeHne n3MeHEeHHsI MacChl
PEaKIMOHHOM CMECH JI0 U TIOCIIE
pPEaKINH.

Jlexuus+mpakTuka

7 SIHBapb

Pacuer maccoBoit 1011 kKapOOHAT-HOHOB B
HaBECKE TEXHHUYECKOTO KapOOHAaTa KabIus
MOCJIE €r0 PaCTBOPEHUS

B COJITHOM KHCJIOTE

Jleknua+mnpakTuka

8 deBpannb

OcHOBHBIE METO/IbI KOJIMYECTBEHHOTO
aHayu3a B a0COPOIIMOHHOI CIIEKTPOCKOIIHH.
OnpeneneHre ONTUYECKON TUIOTHOCTH (A)
JuisipactBopoB MnQO4” pa3HOUM KOHLIEHTPALIUU

(C) n mocTpoeHue rpaayupoBOYHOTO
rpaduka A=f(C).

Jleknua+mpakTuka

9 (peBpanb

Omnpenenenue koHreHTparmuMNnO4™ -HOHOB B
HEU3BECTHOM
pacTBope.

Jlexuus-+mpakTuka

10 MapT

OnpeeneHne TEMIIEPaTyphl TUIABICHHS
TBEPIbIX BEIIECTB C

HIOMOIIBIO JATYNKA BBICOKOWTEMIIEPATYPhI
(Tepmomnapsl)

1.5

Jlexuus-+mpakTuka

11 anpeJb

[Moctpoenue pazoBoii

JIMarpaMMbl KHUTPAT JIUTUSI- HATPUT JTUTHSDY
B KOOpJIMHATAX

«cocrtaB-Temreparypa». Onpeenenue
TOYKH 3BTEKTUKU

2.5

Jlexuus+mpakTuka

2.2. YcaoBusl peajin3aniu NporpaMmai.

Ilemaror

uucpeHee

npodeccroHaibHOC00pa3oBaHNe u

JOITOJIHUTCIIBHOI'O 06paSOBaHHH,

npodeCCHOHAILHOE oOpazoBaHue

PEATU3Y IO
JAHHYIO MPOrpamMMy, JOJDKEH MMETh BbIcliee mpodeccuoHaibHOEe 00pa3oBaHUE
B o0OJjacty,
COOTBETCTBYIOIIECH MPODUITIO KPYKKa, 0€3 MpeabsiBICHUS TPeOOBAHUM
K CTaxy padoThl, TuO0 BeIcIIee MpodeccuoHaibHOe 00pa3oBaHUE WM CpEeHEe

JOITOJIHHUTCIIBHOC




npodeccuoHanpHoe 00pa3oBaHWe M0 HampasieHUo «O0pa3zoBaHue
U nenarorvka» 0e3 mpeabsaBleHUs TpeOOBaHUN K
CTaxy paboTBhl.

MoTuBanMOHHbBIE YCIOBHUS

Ha yd4eOHBIX 3aHATHSX ¥ MAaCCOBBIX MEPONPHATHIX 0C000€ MECTO
yaensercss  QpOpMHpPOBAHUIO  MOTHBAIIMM  OOYYaIOIIMXCS K 3aHATUIO
JOTIOJTHUTENIbHBIM 00pa3zoBanuem. J1jist 3Toro:

— YIIOBJIETBOPSIOTCS Pa3HOOOpa3Hble MOTPEOHOCTU OOYyYaIOIMIMXCS: B
co371aHUU KOM(POPTHOTO TICUXOJOTHUYECKOTO KIIMMAaTa, B OTIBIXE,
OOIIIEHUH U 3alTUTE, TPUHAICKHOCTH K IETCKOMY 00BETMHEHUIO, B
CaMOBBIPQKECHUHU, TBOPYECKOW camMopeaau3alii, B TPU3HAHUUA H
ycrexe;

— JIeTH BKJIIOYAKOTCS B MPAKTHYCCKUH BHJ JICSITCIBHOCTH TIPHU
TPYIIIOBOM paboTe, ¢ YIETOM BO3PACTHBIX OCOOCHHOCTECH M YPOBHEM
COXPaHHOCTH 3/I0POBBS;

— Ha 3aHATUAX pEIIAlTCA  3aJadyd  IPOOJIEMHOrO0  Xapakrepa
TIOCPEJICTBOM BKJTFOUCHHUS B HAyYHO-UCCIICI0BATEIBCKYIO
NEATEIBHOCTD;

— TPOBOAATCS MPOPECCHOHANBHBIC TPOOBI U JAPYTHE MEPOIPHUSATHSA,
CIOCOOCTBYIOIIHE npodeccruoHaIbHOMY CaMOOIIPEACIICHUIO
o0ydJaromuxcs.

OCHOBHBIMU MEMOOaMU peanu3ayuu OAHHOU NPOSPAMMbL MONCHO CUUMAMb.
* PennpoiyKTUBHBIN,

* CJIOBECHBIH,

* MeTo HarjIsiTHOCTH,

* KOJUIEKTUBHO — TBOPYECKHM.

OnuuM u3 ¢GakTOpOB, aKTHUBU3MPYIOIMIMM I103HABATEIBbHYIO, HUCCIEI0BATEIbCKYIO paboTy
yYallluXcs B My3ee, SBISCTCS MCIOJIb30BAaHUE HOBBIX HWH()POPMAIMOHHBIX TEXHOJIOTHH.
Hcnonp3oBanue ayauoBU3YyaIbHON U KOMIIBIOTEPHON TEXHUKH MOBBIIAET 3()PEKTUBHOCTD
CaMOCTOSITEILHON pabOTHl JIeTeHl B TpOIeCCe IMOMCKOBO-UCCIEA0BATEILCKOW PabOTHI B
LIKOJIBHOM MY3€€.

Pa3paboTka HarIsaHBIX TOCOOMH, MYyJsDKEH, odOpMIICHHE OKCHO3WIIMN, BBICTABOK,
My3€MHOro 000pyI0BaHUS IPOU3BOAUTCS C MPUBJICYECHUEM MH(OPMALIMOHHBIX TEXHOJIOT I
U SBJISIETCS] IPEIMETOM COBMECTHOM TBOPUECKOI pabOThl PYKOBOAUTEINS My3€sl U I€TEH.
KoMmbroTepHasi TEXHUKA UCTIONB3YETCS JISI CO3/IaHUSI IICKTPOHHOUM 0a3bl JaHHBIX (OHIOB
My3€sl, OINHUCAHUS MY3E€UHBIX MpeaMEToB, OQOpPMIEHUS YUYETHOW JIOKYMEHTAlUH,
KOJUTeKIu (otorpaduii, ayaro- u BUICO3AMUCH; TSI PEAAKTUPOBAHMS U TUPAKUPOBAHUS
MEYaTHBIX M DJIEKTPOHHBIX MATEPHUANIOB, CO3JaHUSI NPE3CHTAlMM, HCIOJIb3YEMbIX B
y4eOHOM JIeSITENbHOCTH U B paMKaX IIKOJbHBIX MEPOIPUSITUH.

2.3. @opMblI aTTECTAIUN U KOHTPOJIA

OrcnexxruBaHUE pe3yJNbTATUBHOCTH YCBOECHHUS MPOIPAMMHOIO MaTepualia OCYLIECTBIISETCS
B TPHU 3Tana: MepBUYHAS JUATHOCTUKA, IPOMEKYTOUHBIN U UTOTOBBIA KOHTPOJIb.
llepsuunas ouacnocmuxka TPOBOJUTCS B CEHTAOPE.



dopMaMu NMPOBEACHUS NEPBUYHON TUATHOCTHKH SIBJISIETCA COOECEOBAaHUE C yYalUUMUCH,
LIETIBI0 KOTOPOTO SIBISETCS BBISIBJIEHUE HHTEPECOB U KPYTr030pa IMOAPOCTKA.
IIpomesicymounviii KOHmMpoIb MPOBOAUTCA B eKaOpe.

dopmamMu IPOMEKYTOYHOTO KOHTPOJISI SIBIISFOTCS :

* cobece10BaHKE 10 MPOUIEHHBIM B 1-O0M MOJIYTOJUU TEOPETUUECKUM TEMaAM;

* JEMOHCTpAalUs TMOATOTOBICHHOTO Martepuana JUisl OKCHO3ULHUN, SJIEKTPOHHOIO
oopMIIeHUS JOKYMEHTALIUUA U MaTEPUAJIOB MYy3€s;

* y4aCTHE B MEPOIIPUATHUAX My3€s, IPOBEICHUE IKCKYPCUH B KAUECTBE ITOMOIIIHUKA.
Hmozoswiii Konmpoib TPOBOJIUTCS B MAE.

2.4.0neHOYHbIC MaTEePHAJIBI:

BBonHbIil KOHTpOJL. PopMaMH NEPBUYHONM TUATHOCTUKH SIBISIETCA cOOEceOBaHHUE C
yYalIUMUCA C IeJIbI0 OMNpEeNeHUs] KPyrozopa M HWHTEPEecOB peOEHKa, YPOBHS €ro
00111e00pa30BaTeIbHBIX 3HAHUM.

IIpoMeKyTOUYHBIN KOHTPOJIb:

- OTYETHI O MPOJIETAHHOU padoTe;

-o1ieHKa 3((PEKTUBHOCTH TEAArOorMuecKoro BO3JCHCTBHUS: AHKEThl O BIIEYATICHHUSX OT
IPOBEAEHHBIX 3aHATHUM (B KOHIE KaXKI0TO MOJYTOUsA);

- Y4acTHe B IIKOJBHBIX U MYHULIUIIAIIBHBIX MEPOIIPUATHUSAX;

HTOrOBBIN KOHTPOJIB:

- y4acCTHE B IIKOJIbHBIX KOH(EPEHIUAX, BEICTYIUIEHHE C JOKJIA0M Ha KJIaCCHBIX Yacax,;

- IPOBEJICHUE CAMOCTOSTEJIbHBIX PadoT.

2.5. MeTonuueckue MaTepuaJbl:

Meronnueckoe oOecredeHrue MporpaMMbl BKIIIOYAET MPUEMBI U METOJIbI
opraHu3anuyd  0o0pa3oBaTEIBLHOTO TMpollecca, AUAAKTHYECKHE  MaTepHUabl,
TEXHUYECKOE OCHAIICHUE 3aHATHIA.

st obecrieueHrs HATJSAHOCTH U JOCTYIMHOCTH HM3y4aeMOro marepuaia
NeAaror UCIOIb3yeT Pa3InNuHble METOJUYECKUE U JUIAKTHUYECKIE MATEPHUAIIBI.

Harnsnnaeie mocooust:

— cxeMmaruueckue (udpoBoe 000pyAOBaHHE, CXEMbI, PE3CHTAIINH,
aJITOPUTMBI);

— ©CTECTBEHHbBIC M HATypalibHbIE (BCIIOMOTATEIbHOE 00OpY/I0BaHUE
JUTSI TIPaKTHYECKUX padboT);

— o0BemMHBIE (MAKETHI);

— WUIIOCTpaluu, chaiael, rpaduku, Qororpadun ©uW  pHUCYHKH
IKCIIEPUMEHTANTBHBIX PE3YJIbTaTOB U3MEPCHHIA,

— 3BYKOBBIE (BUAEOMATEPHUAIIBI).

2.6. BocnutaTeJbHbIN MOTEHIIHAJ IPOTPAMMBI

-YCTQHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUW MEXIYy YYUTEIEeM M €ro Yy4YeHUKaMHu,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSATHIO yUaIllIUMUCA TPeOOBaHUI U MPOCKO yUUTEs,
MPUBJICYEHUIO UX BHUMAHUS K 00CYX/1aeMOil Ha ypoke UH(pOpMaInK;

- (opMHUpPOBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTHU
0o0y4Jaromuxcsa K caMOpa3BUTHIO U caMOOOpa30BaHUIO HA OCHOBE MOTHUBAIMU K O0YUYECHUIO
Y MTO3HAHUIO;



- IPUMEHEHHUE HAa YPOKE MHTEPAKTUBHBIX (POpM PabOTHI yHAIIMXCS: - UHTEIUICKTYaTbHBIX
UTp, CTUMYJIUPYIOUIMX TO3HABATEIbHYIO MOTHBALIUIO IIIKOJIbHUKOB;

- MPUBJICYEHUE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3alus HX padOThl C MOJIy4yaeMOW Ha YpPOKE COLUUAIBHO 3HAYUMOUN
uH(popmarmei;

- MoOyXJAeHUE HIKOJLHUKOB COOJIOJAaTh HA YPOKE OOIICHPHUHSATHIE HOPMBI IOBEICHMUS,
nmpaBujia OOIIEHUS CO CTapIUMH (YYUTEJISIMH) M CBEPCTHUKAMHU (IIKOJIBHUKAMU),
MPUHIIUIIBI Y4€OHOM TUCIUIUIMHBI U CAaMOOpraHU3aluu;

- BKJIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTaloT MOJJAEPKaTh MOTHUBAIIUIO
JeTed K MOJYYCHUIO 3HAHUMW, HaJlaXXKUBAHUIO MO3UTUBHBIX MEXKJIUYHOCTHBIX OTHOIIEHUN B
KJ1acce;

- UCTOJIb30BAHNE BOCIUTATENbHBIX BO3MOXKHOCTEH COJIep KaHMs yueOHOTO MpeaMETa Yepes
JIEMOHCTPAIUIO JIETSIM TPUMEPOB OTBETCTBEHHOT0, IPAXKTAHCKOT'O MOBEICHUS;

- (hopMHpOBaHUE IIEHHOCTU 3[I0POBOr0 M 0€30MacHOTr0 o0pa3a >KM3HU; YCBOEHHUE MPaBHJI
WHJUBUIYaJTbHOTO W  KOJUIEKTMBHOTO O€30MacHOTO TIOBEJEHHUS B UYpPE3BBIYANHBIX
CUTYAIUsX, YTPOXKAIOIIUX KU3HHU U 37T0POBBIO JIFOJICH.

KasiengapHblii IV1aH BOCIIUTATEIbHOI Pad0ThI

Ha3Banue meponpusitus, ®opma npoBenennst | Cpoku
cOOBITHA NPOBeACHUS
3HaKOMCTBO ¢ 000PYAOBaHUEM [IpakTuueckas paborta | CeHTI0pB
«Touka pocrtay.

Oprannsanus yuactus | TectupoBanue OxTs0pb

obyuaromuxcs LlenTpa

«Touka pocTa» B IKOJILHOM 3Tare
Bceepoccutickoi onmmMnmaibl
IIIKOJILHUKOB

Paborta ¢ o6opynoBaHueM npu JlaGoparopnas pabora | Hos0pb
TIOJITOTOBKE K WH/IMBHIYAIbHOMY
IPOCKTY

Macrep-kinacc «Hayxka B onbiTax 1 | Macrep Kiacc JlexaOpn
JKCIIEPUMEHTAX»

VYyactue obyuaromuxcs LlenTpa [Ipaktuueckas pabora | SIuBapn
«Touxka pocTa» B IPOEKTHBIX
paboTrax « XuMudeckas

nabopaTopus

Jenb naboparopuu. OTKPBITHII [Mpaktuyeckas padora | deBpaiab-mapT
MPAKTUKYM 10 XUMUHU.

VYyacTtue B KOHKypce y4eOHbIX HccnenoBaTtenbekas Arnpenb
MPOEKTOB paboTta

NudopmannoHHbie pecypchbl U JUTEPTYypAa:
HopmaTuBHbIEC IPABOBBIEC AKTHI
— Oenepanbubiii 3akoH «OO0 oOpazoBanuu B Poccuiickoit ®enepauun» OT
29.12.2012 Ne 273-D3.

—  Vka3 Ilpesumenta Poccumiickoin @enepaunn «O Mepax MO peanusanuu




rOCy/IapCTBEHHOM MOJIMUTUKU B 00JacTH 0Opa3oBaHUA U HAYKU» OT
07.05.2012 Ne 599.

—  VYka3 IlIpesunenta Poccuiickoii @enepauun  «O  MeponpusATHAX IO
peanu3aiuu rocyJapcTBEHHOU counanbHOM noautukuy» ot07.05.2012
Ne 597.

—  Pacnopspxkenne Munuctepcersa IIpocsenienus ot 12 .01.2021 Ne P- 6

«O0  yTBEpXAECHUM  METOAMYECKHMX  PEKOMEHAAIM MO0  CO3JaHUI0 U
(GYHKIIMOHUPOBAHUI0O B 00I€00pa30BaTE/IbHBIX  OpPTaHU3aIMIX,
PacIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJbIX T'OpOJiax, IEHTPOB
oOpa3oBaHus €CTECTBEHHO-HAYYHOMN 51 TEXHOJIOTUYECKON
HaIIPaBJICHHOCTEN.

—  Ilpuka3 Munuctepcta npocsemienuss PO or 09.11.2018 r. Ne 196

«O06 ytBepxkaenun Ilopsnka opraHuzalluM M OCYUIECTBJICHHS 00pa3oBaTelIbHOU
NEeSATENbHOCTH 1O  JONOJHUTENBHBIM  0011€00pa3oBaTeIbHbIM
IporpaMmam.

—  ITloctanoBnenue I'MaBHOTO TOCYAapCTBEHHOrO CaHUTapHOro Bpaya P®D ot
04.07.2014 N 41 «O6 ytBepxknenun CanlluH 2.4.4.3172-14

«CaHUTapHO- SMHUJIEMHOJIOTHYECKUE TpeOOBaHUS K YCTPOMCTBY,

COJIEpKaHUIO M OpraHU3alMK pPekuMa paboThl 00pa3oBaTEIbHBIX
OpraHu3alui JOMOJHUTEIHHOTO 00pa30BaHus ACTEI.

JLnist mesiarora IONOJIHUTEIBLHOTO 00pa30oBaHus U 00YyYarOIIUXCS:

— baxtusposa 10.B., Munnymnun P.P., Tankun B.W. OcHOBbI
XUMHUYECKOT0 SKCIIEPUMEHTA U 3aHUMATENbHBIE ONBITHI IO XUMHUHU. —
Kazanp: U3n-Bo Kazan. yu-ta. 2014, 144 c.

— I'py3nesa H.B., JlaBpoBa B.H., MypaBseB A.I'. FOHbBII XuMuUK, uiu
3aHMMAaTeNbHbIE OMbBITHI C BemecTBamMu BOKkpyr Hac. — CII6.:
Kpucmac+. 2006, 105 c.

— 3umon A.Jl. Tlonynapuas dusndeckas xumus. — M.: Hayunsrit Mup.

2005. 176 c.

— Jleencon N.A. 3anumarensHas xumusa. Yacts 1. — M.: [Ipoda. 1996,
176 c.

— Jleencon U.A. 3anumarensHas xumus. Yacts 2. — M.: Ipoda. 1996,
224 c.

— Kpasuenko H.C. Metoasr o0paboTKH pe3yabTaTOB H3MEPEHUN W
OIICHKU TIOTPEIIHOCTEH B y4eOHOM J1Ta0OpaTOPHOM TMpPAKTUKyME. -
Tomck, 2011.

— Onerua O.M. OmnbiThl 6€3 B3pbiBOB — M.: Xumus. 1995, 176 c.

— OcHoBbl aHanuTHueckoil xumui. I[lpakruueckoe pykoBoacTBo. Ilox
pen. 3omotoBa F0.A. - M.: Jlabopatopus 3uanwmii. 2017, 462 c.

— Ilonynmanenko E.I'. IIKOJIBbHBIA XUMHYECKHH OSKCIEPUMEHT. -
JIyrauck: Kauta. 2018, 176 c.
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