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IHosicHUTEJIbHAS 32N CKA
[IporpaMMa MMeeT eCTEeCTBEHHOHAYYHYIO HApaBI€HHOCTh; BKJIIOYAET B ce0sl M3ydyeHUE

TEOpHH B 001aCTH (PU3MUECKUX SBJICHUN U MPAKTUIECKON YaCTH.

PabGouas mporpamma Kypca YpOUYHOW JAESITETbHOCTH pa3paboTaHa Ha OCHOBE CIEIYIOIIMX

HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTOB:

e @enepanpHoro 3akoHa ot 29.12.2012 1. Ne273-®d3 «OO6 obpa3zoBanun B Poccuiickoi
Denepaunn»

e Crpareruu pas3Butusi Bocniutanus B Poccuiickoir deneparuun Ha nepuoxa ao 2025 rona
(yrBepxaeHa pacnopspkeHueM IlpaButenscTBa Poccuiickoit @eaepannu ot 29 mas 2015 r.
Ne996-p)

e [locranoBiennem [TaBHOTO TOCYAapCTBEHHOTO CaHWTapHOro Bpada P® or 28 ceHTAOps
2020 1. No 28 "OO yrBepxkaenun canutapHbix npaBun CIT 2.4.3648-20 "CanutapHo -
SMUJIEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3alUsM BOCIHUTAHUS M OOYYCHHS, OTIbIXa H
03JI0POBJICHUS IETEH U MOJIOJIEKU";

e [locranoBieHneM I7aBHOrO TroOCyJapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoin
@eneparuu ot 28.01.2021 Ne 2 "O6 yrBepxaeHUM caHMTapHbIX IpasBui U HopMm CanlluH
1.2.3685-21 "I'urneHndeckue HOPMATHUBBI U TPeOOBAaHUS K OOSCIEYCHHIO OC30MAaCHOCTH H
(nyn) 6e3BpeTHOCTH JIsl YesioBeKa (paKTOPOB Cpe/ibl OOMTAHUS,

e Meronuueckux pekomeHnauuid C.B. JlozoBenko T.A. Tpymumna. Peanuzanus
o0pa3oBaTeNbHBIX MporpamMm M0 (u3MKe U3 YacTH Yy4eOHOro IulaHa, (QopMUpyeMOn
YY4aCTHHUKaMU O00pa30BaTEIbHBIX OTHOIIEHUU, C MCIOJb30BaHUEM O0OPYIOBaHHUS JIETCKOTO
texHonapka «lllkonbHbIi KBaHTOpUYM», «Touka pocta», Mocksa. 2021
[Iporpamma HampaBiieHa Ha 0Oy4YeHHE palMOHAIBHBIM IpUEMaM IMPUMEHEHHs 3HAHUI Ha

MpaKTUKE, a TAaK)KE MEPEHOCY YCBOCHHBIX 3HAHMI M YMEHUN B aHAJOTUYHbIE U U3MEHEHHBIE

YCIIOBUSI.

Peanuzamnus mporpaMMbl akTyajdbHa JAJisl MOBBIIIEHUS MOTHBAIMM K OOYyYeHUIO (HU3UKU U
ACTPOHOMUU, PA3BUTHS MHTEIUIEKTYATbHBIX BO3MOKHOCTEH 00yJarOIINXCsl.

[Iporpamma paccuutana Ha nereit 16 - 17 mer. PabGoras MHAMBUAYaJIbHO, MapaMu WIH B
KOMaHJ1ax, 00ydJaronuecs JIIOOBIX BO3PACTOB MOTYT YUUTHCS, CO37aBas U SKCIEPUMEHTHUPYS,
MPOBOJASL WCCIENOBaHMS, COCTaBIsis OTYETHI M OOCYXKJOash HJIeH, BO3HHKAIOUIME BO BpeMs
W3Y4YEHUS Pa3HbIX (PU3UUECKUX SBIICHUM.

[TporpamMma paccuntana Ha 2 roja oOydeHus
AKTYaJIbHOCTh NMPOTrPaMMBblI

[IporpaMmma Kypca HMeeT COLMAIbHYIO 3HAUYMMOCTh [JIsl HAlIero OOIIecTBa.

Poccuiickomy 0011ecTBY HYXHBI OOpa30BaHHbBIE, HPABCTBEHHbIC, NPEANPUUMYMBBIC JIIOJH,

KOTOpBIE MOTYT CaMOCTOSATEIHHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B CUTYallMsAX BBIOOpA,

MIPOTHO3UPYSI UX BO3MOXKHBIC TOciencTBus. OaHOW W3 3a/ay CETOIHSNIHEr0 OOpa3oBaHUS —

BOCIIUTAHWE B Y4YallleMCsl CaMOCTOATENbHOM Ju4HOocTU. [lpeanaraemass mporpamma

CIOCOOCTBYET PA3BUTHIO y YUAIIUXCS CAMOCTOSITEIFHOTO MBIIIIICHUS, DOPMHUPYET y HUX YMEHUS

CaMOCTOSITENILHO MPHOOpeTaTh W MPUMEHATH MOJYYCHHBIE 3HAHUS Ha TMpakTuke. Pa3Butue u

(GbopMHUpPOBaHKE BBIINIEYKA3aHHBIX  YMEHHM BO3MOXKHO  Oylarojapss CTUMYJIMPOBAHHIO

Hay4HO-TIO3HABATEJILHOIO  MHTEpeca BO BpeMs 3aHSATUH. Konuenmus

COBpPEMEHHOTO 00pa30BaHMs MOIPa3yMEBAET, UYTO YUUTEIb NMEPECTaéT  OBITh OCHOBHBIM

MCTOYHMKOM HOBBIX 3HAHMM, @ CTAHOBUTCSI OPTaHM3aTOPOM  [O3HABATEJIbHOM  aKTUBHOCTHU

yYamuxcs, K KOTOPOW MOXKHO OTHECTH U HCCIEAOBATEIbCKYIO MeATeTbHOCTh. COBpEeMEHHBIE

DKCMIEPUMEHTAJbHBIC HCCIAENAOBaHUS 1O (U3MKE YK€ HEBO3MOXKHO TPEIACTaBUTh 0Oe3

UCIIOJIb30BAaHUsl AHAJIOTOBBIX U IM(PPOBBIX HU3MEPUTENbHBIX HpubopoB. B denepanbHoM

rocyiapcTBeHHOM oOpasoBarenbHoM crtamapte (PI'OC) mnpommcaHo, 4YTO OIHUM U3

YHUBEpCAIbHBIX yueOHBIX aAeiicTBui (YVY]]), mpuoOperaeMbpIX y4YalIUMHCS, TOJDKHO CTaTh

YMEHUE «IIPOBEACHHS OMBITOB, MPOCTBIX HKCIEPUMEHTAIbHBIX MCCICJOBAaHUM, MPSAMBIX H

KOCBEHHBIX M3MEPEHHUH C HCIOJIb30BAHUEM AaHAJOTOBBIX M HU(GPOBBIX H3MEPUTEIbHBIX

npuOOpOB.



esb 1 3aqa4n MporpaMmbl
3HAKOMCTBO OOy4Yarommxcss ¢ (U3MKOM KaK SKCIEPUMEHTANbHOM Haykoil; (opmupoBaHue
HABBIKOB
paboTbl ¢ UUGPOBBIMU JATYMKAMHU, TPOBENCHUS H3MEPEHUH (U3MYECKHX BEIMYMH U UX
00paboTKH.
3amaun:
e (QopmupoBaHuE CHCTEMbI 3HAHUI O GUBUYECKUX SIBIICHUSAX, 3aKOHOMEPHOCTSIX;
IPUOOPETEHUE OIBITA UCIIOJIB30BAHUS IKCIIEPUMEHTAIbHBIX METO/I0B;
pa3BUTHE YMEHUI U HaBBIKOB IIPOEKTHO — UCCIIEIOBATEIBCKOM 1€ATEIbHOCTH;
[OJArOTOBKA yYaIIMXCs K YYACTHUIO B OJINMIINAHOM JBUKECHUH;
(dbopMHpOBaHKE OCHOB HKOJIOTUIECKON IPaMOTHOCTH.
®opMbl NpoBedeHMs 3AHATHIH: [paKTUYECKHME U JabopaTopHble pabOThl, 3KCKYPCHUH,
SKCIIEPUMEHTHI,
HaOJIr01eHNs, KOJUIEKTUBHBIC M WHAWBHyaIbHbBIE NCCIICIOBAHMS, CAMOCTOSATENIbHAS paboTa,
KOHCYJIbTAIINH, KeMC-TeXHOJIOTHH, IPOSKTHAS U UCCIIE0BATEIbCKas ACSITEbHOCTD.
MeTtoabpl  KOHTPOJS: 3allUTa  HMCCIEAOBATEIbCKUX  pabOT, MHHU-KOH(EepeHIus ¢
Npe3eHTAlUsIMHM,  JOKJIAaJ,  BBICTYIUIEHHWE,  MpE3CHTalus, y4dacTHe B  KOHKypcax
MCCJIEIOBATEIbCKUX padoT, OJTUMIINAIAX.
TpeOoBaHnsi K YPOBHI0O 3HAHWI, YMEHMHi W HABBIKOB II0 OKOHYAHUIO PeaTH3ALUU
NPOrpaMmbI:
® UMETh NPEJACTABJICHHE 00 UCCIICIOBAHNH, TTPOCKTE, cOOpe u 00paboTke nHpOpMaIuu,
COCTaBIICHUH JIOKJIa/1a, MyOJIUYHOM BBICTYIUICHHH;
3HaTh, KaK BBIOpATh TEMY UCCIEIOBAHUS, CTPYKTYPY UCCIIEOBAHMUS;
YMETb BUJIETh IPOOJIEMY, BBIABUTATh THIIOTE3bI, ITITAHUPOBATH XOJ1 UCCIIEIOBaHMs, 1aBaTh
orpezeNieHus: HOHITUAM,padoTaTh ¢ TEKCTOM, J€JIaTh BBIBOIBL;
yMEeTb paboTaTh B rpyIIe, NPUCTYIIMBATHCS K MHEHHIO YJIEHOB IPYIMIbI, OTCTauBaTh
COOCTBEHHYIO TOUKY 3PEHUS;
e BJIAJICTH JIAHUPOBAHUEM U ITOCTAHOBKON IKCIEPUMEHTA.
O:xupaembie pe3yabTaThl
JInuHOCTHBIE pe3yJIbTaThI:
® 3HAHWS OCHOBHBIX PUHLMIIOB U MIPaBUJ OTHOIIEHUS K IPUPOJIE;
® pa3BHUTHE [TO3HABATEIILHBIX HHTEPECOB, HAIIPABJIICHHBIX HA U3YUYEHUE TIPUPOJIBL;
® pa3BUTHE WHTEIJICKTyalbHBIX yMEHUW  (JIOKa3blBaTh, CTPOUTH  PACCYXKICHUS,
aAHATU3UPOBATH,
® CpaBHUBATh, JIeJaTh BHIBOJBIU JIPYTrOe€).
MertanpeameTHble pe3yJibTaThl:
® OBJIA/ICHUE COCTABJISAIOUIMMU MCCIEA0BATENBCKON U IPOEKTHOM IEATENBHOCTH: YMEHUE
e BUJETH NpoOJEMy, CTaBUTb BOINPOCHI, BBIJBUIATh THUIOTE3bl, JaBaTh ONpEACICHUS
TOHSITUSIM,
e iaccupuuupoBaTh, HaONIOAATh, MPOBOAUTH OSKCIEPUMEHTHI, JellaTh BBIBOABI U
3aKJIFOUYEHHUS,
® CTPYKTYpHpOBaTh MaTepHuall, O0OBSICHATH, 10KA3bIBaTh, 3alllMIIATh CBOU HJIEH;
e yMmeHHe paboTaTh C pa3sHbIMU HUCTOYHMKaMH Ouosiornyeckoil uHbopmanuu,
aHAJIM3UPOBATH U
e OIIEHUBATh HH(OPMAIIHIO, TPeOOPa30BHIBATh HH(POPMALIMIO U3 OJHON (HOPMBI B IPYTYIO;
e yMECHHME aJ€KBATHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA JUISl AUCKYCCHUM M apryMeHTaluu
cBOEH
® [IO3MILIMH, CPAaBHUBATh pa3Hble TOYKHU 3PEHHs, apryMEHTHPOBATH CBOIO TOYKY 3pPEHUS,
OTCTauBaTh CBOIO
® [IO3ULHIO.



OO6yuatomiuecs: JOJDKHBI TPUOOpeCTH:

* HaBBIKH UCCIIEJIOBATENILCKOM pabOThI 110 U3MEPEHUIO (PU3NYECKUX BEJIUYMH, OL[CHKE
MOTPEIIHOCTEN U3MEpEeHH U 00paboTKe pe3yIbTaToOB;

* YMEHHUs N0JIb30BATHCS LIU(PPOBBIMU U3MEPUTEIBHBIMU IPUOOPAMU;

* YMEHHUE 00CYXIaTh MOJIyYCHHBIE PE3yIbTAThI C IPUBJICUCHHEM COOTBETCTBYIOIICH
DU3NYECKON TEOpUH;

* YMEHHUE MYOJIUYHO MPEJICTABIIATh PE3yIbTaThl CBOETO UCCIIEOBAHUS;

* YMEHHE CAMOCTOSITENILHO paboTaTh ¢ y4eOHMKOM U HAYYHOM JIUTEPATypoH, a TaKXkKe U3JlaraTh
CBOM CYX/ICHUS KaK B YCTHOH, TaK ¥ MUCbMEHHOH (hopme.

Coaepixanue H3y4aemMoro Kypca

Pa3zgea 1. BBoanble 3ansaTusi. Pusnyeckuii IkcnepuMenT U nndpoBbie JadopaTopuu
Ludpossie natunku. OOmMe XapakTepucTuk. Ousmueckue 3¢ (HEeKThl, UCIIOIb3YEMbIE B
paborenarunkoB. L{udpoBble 1aTUNKK U UX OTIIMYME OT aHAJIOTOBBIX IpubOpoB. O6IKe
XapaKTEPUCTHKUIATINKOB. Puzndeckne d3PeKTsl, HCIOIb3yEeMbIe B Pa0OTE TaTYNKOB.

Paznen 2. DxcnepuMeHTAIbHbIE HCCJIE0BAHNS MeXaHUYeCKHX ABJIeHuM [IpakTiueckas
pabora Ne 1. «M3yuenue konebaHuil IpyKUHHOTO MagTHHUKa» Llenb paboThl: H3y4UTh
rapMOHUYECKHE KOJICOAHUs IPY>KUHHOI'O MAsTHUKA.

O6opynoBaH#e U MaTepHUaibl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdeiic coopa qanHbIX Releon,
JaTYUK YCKOPEHUs, pyJIeTKa WK JIMHEeHKa, IpyKuHa (Habop Npy>KUH OJJMHAKOBOM JUIMHBI
Pa3HOH KECTKOCTH), TPY3 C KPIOUKOM, IBYXCTOPOHHUI CKOTY U ILTAaTUB C JIAIIKOH, 3JIEKTPOHHBIE
BECBI.

Pa3nen 3. JxcnepuMenTanbHble uccaeaoBanus mo MKT naeanbHbIX ra3oB v 1aBJIeHUs
JKHUIAKOCTEeH

[Tpaktuueckas padora Ne 2. «MccnenoBanue nzodbapHoro mpoiecca (3axoH Ieti-JIroccaka)»
Llenb paGoOThI: TPOBEPUTH COOTHOLIEHUE MEXKAY U3MEHEHUAMHU 00bEMA U TEMIIEPATyphI ra3a Mpu
€ro n300apHOM HarpeBaHUU.

Ob6opynoBaHue U MaTepUalbl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEepdeiic coopa naHHBIX Releon,
MyapTuAaTIuK OU3 5 (maTurku TeMIiepaTtypbl U JaBICHUs ), TEMIIEpaTypHBIA LIyI, IITATUB,
COCYZ C IOPUIHEM JUIsl IEMOHCTPALMH T'a30BbIX 3aKOHOB, JINHENKA.

[TpaxTrueckas padota Ne 3. «MccnenoBanne n30xopHoro mpotecca (3akos [apis)»

Llenb paGoOThI: MPOBEPUTH COOTHOLIEHUE MEXKAY U3MEHEHUAIMHU 00bEMA U TEMIIEPATYpHI r'a3a Mpu
€ro U30XOpPHOM HarpeBaHHH.

Ob6opynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdeiic coopa naHHBIX Releon,
MyapTuAaTduK OU3 5 (1aTuuku TeMiiepaTypsl U 1aBI€HUS ), TEMIEPATYPHBIH LIy, IITaTUB,
COCYZl C IOPUIHEM JUIsl IEMOHCTPAIMH Ia30BbIX 3aKOHOB, JINHENKA.

[IpaxTuueckas padota Ne 4. «3akon [lackans. Onpenenenne qaBaeHUs KUATKOCTEH»

[lenu paboThl: M3yunTh 3aKkoH Ilackans; ucciaenqoBaTh U3MEHEHUS AABJICHUS C U3MEHEHU EM
BBICOTHI CTOJI0A KUKOCTH.

Ob6opynoBaHue U MaTepuabl: ITATUB, MEH3YypKa, TpyOKa, TuHelka, MynbTuaaTauk OU3S5,
KOMIIBIOTEP WUJIH IJIAHIIIET.

[Tpaktuyeckas padora Ne 5. «AtmocdepHoe u 6apomeTpuueckoe naBieHue. MaraeOyprekue
MOJTyLLIAPHSI»

Llenb paboOThI: TPOAEMOHCTPUPOBATH M BHIYUCIUTH A0COTIOTHOE U OTHOCUTEIIBHOE JaBJICHHS.
O6opynoBaHue U MaTepuaibl: TpUOOP I JEMOHCTPALUU aTMOC(EPHOTO TaBICHUS
(Marnebyprekue noyymapus), rpy3sl Maccamu 5 u 10 Kr, BaKyyMHBIH Hacoc, TaTYUKU
OTHOCHUTEJIBHOTO U a0COJIFOTHOT'O 1aBJIEHUS, KOMIIBIOTEP WM IUIAHILIET.

Pa3nes 4. JxcniepuMeHTaJIbHbIE HCCJICJOBAHNS TEIVIOBBIX SIBJICHUM

[TpakTrueckas padota Ne 6. «3yueHue mporiecca KUTIEHUS BOIBI»

Llenu paGOTHI: U3YYUTH MPOLIECC KUTICHHS BOABI; TOCTPOUTH Ipahk 3aBUCUMOCTH TeMIepaTyphbl
BOJIBIOT BPEMEHH.

OO6opynoBaHue U MaTepUabl: JIEKTPUUECKas TUINTKA WK TOpeliKa, Ooblias mpooupka,



npobupKoaepxKarenb, MyabTuIaTIuK O3 5, TemnepaTypHbIi I1yn, KOMOBIOTEP WM TUIAHILET,
conb. [IpakTuueckas pabora Ne 7. «OnpeneneHne KoJIMuecTBa TEIUIOThI IPU HAarpeBaHUU U
oxnaxaeHun» Llenb paboThl: U3YYHUTH YCIIOBHE TEILIOBOTO paBHOBECHS (0e3 yuéra paccesHus
TEIUIOBON SHEPTUH B OKPY’KAIOLIYIO CPELy).

O6opynoBaHue U MaTepUabl: KOMIIBIOTEP, KOMITBIOTEPHBIN nHTEpdeiic coopa nanHbix Relab,
MyibTUIaTYUK OU3 5, 11y, KaJIOpUMETp, U3MEPUTEIIbHBIN CTaKaH, JICKTPOYANHUK.
[Tpaktuyeckas padora Ne 8. «OnpenencHue yIeIbHOM TEIUIOTHI IJIaBJIeHU Jbaa» Llenb paboTsr:
OIPENIeNIUTh YAEIbHYIO TEIUIOTY MJIaBJICHUS JIbJA.

O6opynoBaHue U MaTepUaibl: KAJIOPUMETP, U3MEPUTENbHbIN LUINHJP, CTAKaH C BOJIOH, COCY/ C
TaIOIINUM JIBJJOM, BEChI, HCTOYHUK ITUTaHUS, COAMHUTEIbHBIE IPOBO/A, MOOMIIbHBIH IJIAHILET,
KOMITBIOTEP, KOMIIBIOTEpHBIN HHTEpdelic coopa nanubix Relab, mynsrugarunk ®U3 5,
TeMIIepaTypHbIN HIyI.

[TpakTuueckas padorta Ne 9. «Onpeznenenue yaenbHON TEMIOEMKOCTH TBEPIOTO TEIa»

Llenb paGoTHI: ONpeneNnuTh 3HaUeHUE YAEIbHOH TeII0EMKOCTH METAJITMYECKOTO
(aJIFOMHMHKEBOT0) IMJIMHAPA HA HUTH.

OO6opynoBaHue U MaTepUaibl: KOMIIBIOTEP, KOMIIBIOTEPHBIN nHTEpdeiic coopa nanHbIX Relab,
MyapTuAaTyuk OU3 5, mryn, kaaopumeTp, U3MEPUTEIbHBINA CTaKaH, 3JIEKTPOYaHUK,
METAUINYECKUHLIMITUHP HA HUTH.

[Tpaktuyeckas padora Ne 10. «/3y4yeHne mpoueccoB IIaBIeHIs 1 KPUCTATUTU3AUH aMOP(GHOTO
tesnarllens paboThl: onpenenuTs TeMIepaTypy KpucTauiu3alun napagpuHa.

O6opynoBaHue U MaTepUaibl: TPOOUpPKa ¢ apa@uHOM, IPOOHPKOACPKATEIh, CTAKAH C TOPSYCH
Boj0i 00bEMOM 150—-200 M1, KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpdelic coopa naHHbIX Relab,
myapTugaTauk GU3 5, mrym.

Paznen S. DxcnepuMeHTAIbHbIE HCCJIE0BAHUS OCTOSIHHOTO TOKA M €r0 XapaKTepUCTUK
[TpakTnueckast padota Ne 11. «M3ydyeHne cMeIaHHOTO COETMHEHUS IPOBOITHUKOB)

Llenb paGoOThI: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOTO COETUHEHUS IPOBOJHUKOB B
AIEKTPUYECKOM LIETIH.

OO6opynoBaHue U MaTepUaibl: KOMIIBIOTEP, KOMITBIOTEPHBIN nHTEpdeiic coopa naHHbIX Relab,
mynapTuAaTyuK GU3 5 (1aTurk TOKa U HANpSKEHMs ), UCTOYHHUK TOKa, HAOOp pe3ncTOpOB,
COEIMHUTEINIBHBIE POBOJIA, KIIFOY.

[Tpaktrueckas padorta Ne 12. «Onpenenenne KI1J] HarpeBaTenbHoro anementa»llens padotsr:
onpeaenuts KII/[ HarpeBareapHOro 31€MeEHTA.

O6opynoBaHue U MaTepuaibl: KOMIBIOTEP, KOMIIBIOTEPHBIN HHTEpdelic coopa naHHbIX Releon,
myabTuaaTYUK OU3 5 (maTuuk Temieparypsl, 1aTYUK TOKa U HANPsDKEHUS ), TEMIIEpaTypHBI
IIyI, UICTOYHUK TOKa, KaJJOPUMETP, HArpeBaTeIbHbIN 3JIEMEHT, COEJUHUTENbHBIE TPOBO/IA,
MEPHBIN IMHAP, EMKOCTB ¢ BOJON 00bEMOM 150 oM. [IpakTuueckas padora Ne 13. «3yuenue
3akoHa /oyt — JleHma»

Llenb paGoOTHI: ONPeNeNUTh KOJTUYECTBO TETJIOTHI, BBIACIAEMOE POBOJHUKOM C TOKOM.
O6opynoBaHue U MaTepUasbl: KOMIIBIOTEP, KOMIIbIOTEPHBINA HHTEp(delic coopa naHHBIX Relab,
mMyabTUAATYUK PU3 5 (1aTuuK TOKA U HAMPSDKEHMST), HCTOYHUK TOKa, pE3UCTOD,
KJTF0Y,COEMHUTEIbHBIE TPOBO/IA, IITATUB, KAJIOPUMETP, EMKOCTDH C BOJIOH.

[Tpaktuyeckas padora Ne 14. «M3y4yenue 3aBucuMocTH nosie3Hoit MomrHocty U KI1/1 nctounuka
OT HaIpsDKEHUS Ha Harpy3Ke»

Llenb paGoOThI: U3YYUTH 3aBUCUMOCTH Mose3HOI MomHocTy 1 KII/] ncrounnka ot
COTPOTHBIICHUS HATPY3KHU.

OO6opynoBaHue U MaTepUaibl: KOMIIBIOTEP, KOMITBIOTEPHBIN nHTEepdeiic coopa nanHbIX Relab,
MynbTHAaTYuK OU3 5 (maTyrk Toka U HANPSKEHUS ), ICTOYHUK TOKA, PEOCTaT, KITH0Y,
COEIMHUTENIBHBIE POBOJIA.

[TpakTuueckas padota Ne 15. «3yduenue 3akona Oma Jij1s1 TOJTHOM TIETIH

Llenu paboThI: TpOBEpUTH 3aK0H OMa 115 OJTHOM LEeNH; U3YYUTh PEKUMbI paOb0Thl HCTOYHHKOB
Toka. O00OpyAOBaHUE M MaTEpHUAJIbl: KOMITBIOTEDP, KOMITBIOTEPHBIN HHTEp(dEc cOopa TaHHBIX
Relab, mynpTunaTunk ®MU3 5 (maTuuk TOKa U HANPsDKEHUS ), HCTOYHUK TOKA, 2 pe3nucTopa, 3



KJII0Ya, COEIMHUTENbHBIE TPOBO/IA.
[TpakTnueckas padora Ne 16. « 9kcniepuMmeHTaIbHAs ipoBepka mnpasmi Kupxrodanllens padboTsr:
IKCIIEPUMEHTATIHLHO MTPOBEPUTH 3aKOHBI Kupxroda.

OO0opynoBaHUe M MaTepUaJIbl: KOMIIBIOTEP, KOMITBIOTEPHBIN HHTEpderic coopa naHHbIX Relab,
MyapTuAaTyuk OU3 5 (1aT4urK TOKa U HANPSKEHUS ), UICTOYHUK TOKa, 5 pe3ucTOpOB, 3 Kito4a,
COEIMHUTEINIbHBIE POBO/IA.

Pa3nen 6. JxcnepuMeHTAIbHBIE HCCIE0BAHUS MATHUTHOTO MOJISI

[TpakTuueckas padorta Ne 17. «ccnenoBanue MarHUTHOTO TMOJIS TPOBOAHHUKA C TOKOM»

[{enb pabOTHI: BBISIBUTH 3aBUCUMOCTH MOJYJISI HHIYKIIMA MarHUTHOTO TTOJIS IIPOBOTHUKA C TOKOM
OTCUJIBI TOKA M PACCTOSIHUSA 0 TPOBOAHHKA.

ObopynoBaHue U MaTepuabl: KOMIIBIOTEP, KOMITBIOTEPHBIN nHTEpdeiic coopa nanHbIx Relab,
MyibTUIAaTYUK OU3 5, ITATUBBI, MICTOYHUK TOKA, TPOBOJIHUK, JIMHEIMKA, PEOCTAT, KITIOY.
[TpakTtuyeckas padora Ne 18. «MccrnenoBanue sBIEHUS SJEKTPOMArHUTHOW HHAYKII» e
paboThI: UCCIENOBAThH SIBICHUE JIEKTPOMArHUTHONW UHAYKIIUU.

O6opynoBaH#e U MaTepUaibl: KOMITBIOTEDP, KOMITBIOTEPHBIN HHTEpdeiic coopa nanHbix Relab,
mynsTuAaTyuk OU3 5, nuHeiika, KaTylIka-MOTOK, IOJIOCOBOI MarHuT, Tpyoka u3 [1BX,
JepKaTenb JUisl TPYOKH, IITaTHB.

[TpakTuueckas pabota Ne 19. «3ydyeHre MarHUTHOTO TIOJISl COJICHOU A

L{enb paboTHI: MCCIIEIOBATh paCIpeIeIICHHE HHAYKIIMA MAarHUTHOTO TIOJISL BJOJIb OCH COJICHOU/IA.
O6opynoBaHue U MaTepUajbl: KOMIIBIOTED, KOMIIBIOTEPHBINH HHTEpdeiic coopa nanubix Relab,
mynbTuAaTYuK U3 5 (maTyrku TOKa MarHUTHOTO T0JIs), MICTOUYHUK TOKA, COSMHUTEIHHBIC
MIPOBO/A, COJICHOU]I, PEOCTaT.

Pa3nea 7. IIpoekTHas padora

[TpoekT u mpoeKTHBIN MeTo 1 uccienoBanusi. OCHOBHBIE ATAIbI IPOSKTHOTO UCCIIEIOBAHUSI.
Br100op TeMbl uccienoBanusi, onpeaesieHne nenei u 3aaad. [IposeneHne WHIUBUTYATbHBIX
uccienoBanuii. [IoAroToBka Kk myoIUYHOMY MPEACTABICHUIO MTPOEKT



KaneﬂuapHO-TeMaanecxoe NJJaHUHPOBaAHUE

Koi- BO ®dopma Dopmbl Hara
Ne | Tema 3anaTus 4acoB NIPOBEICHUS KOHTPOJIA poBe-
/ Teo- [Tpak- | 3aHATHA IEHUSA
n pus THKA
Paszgea 1. BBoanble 3ansaTusi. Pu3dnyecknii IKCepuMeHT U HU(ppoBbIe JadopaTopun
(2uaca)
1. | Kak nzyyaror 1 1 becena HemoncTparus
SIBJICHUS B IIpUpoie? TOTOBBIX
pe3yabTaToOB
N3mepenns N
HU3MEPCHUU
buznuecKux
BeJIMYuH. TOYHOCTH
U3MEPEHUI

Pa3znen 2. IxcnepuMeHTAJIbHbIE HC

cJIeIOBAHUA MeXaHUYeCcKuX siBjeHuii (1 yaca)

N3yuenue
Kose0aHui
IIPYKUHHOTO U
MaTeMaTHYeCKOIo

MasiTHHKa

becena
[IpakTueckoe
3aHATHE

JemoncTpanus
TOTOBBIX
pe3yIbTaToOB
U3MepeHui

Pa3nen 3. JxcnepuMeHTAIbHBIE HC

ciaenoBanusg mo MKT uaeajJibHBIX ra3oB U JaBJCHUA

JKMAKOCTel (2 yaca)
Hccnenosanue becena JleMOHCTpaIus
3.. | u30bapHOro 0,5 [pakTnueckoe | [OTOBBIX
| pE3yJIbTaTOB
potiecca (3aKoH 3aHATHE HsMepenmii
I'eit-Jlroccaka)
Hccnenosanue Becena JemoHCTpamus
4. | u30x0pHOro 0,5 [TpakTnyeckoe | TOTOBRIX
| PpE3ysIbTaTOB
potiecca (3aKoH 3aHATHE y
IJ_[ ) HU3MEPCHUU
apJist
3axon [lackamns. Becena JemoHcTpanus
5. | Onpenenenne 0,5 [pakTnueckoe | FOTOBBIX
pe3yabTaToOB
JaBJICHUS 3aHSTHE y
o HU3MEPCHUU
KUJKOCTEN
ATMocdepHoe becena JeMoncTpanus
6. | bapomerpuyeckoe 0,5 [MpakTnyeckoe | TOTOBRIX
pe3yJIbTaToOB
JTaBJICHUE. 3aHsATHE y
HU3MEPCHUU
Marpaebyprckue
TIOJTyIIIAPHS

Pa3znea 4. JxcnepuMeHTAJIbHbIE HC

cJIeIOBAHHUS TEIJIOBBIX sIBJIeHUH (2 yaca)

Wzyuenue mporecca [MpakTnyeckoe | AemoncTparms
7. | KUIIEHUS BOJBI. 0,5 3aHATHE TOTOBBIX
pe3yJabTaToOB
U3MEpEeHui
Omnpenenenne [Mpaktnyeckoe | AemoucTparms
8 . | xonnyecTBa 0,5 3aHATHE TOTOBBIX
pe3yJIbTaToOB
TETUTOTHI 0
nU3MepeHui
IpU  HarpeBaHHUU
U OXJIQXKJICHUH
9 | Onpeneneuue 0,5 [IpakTnueckoe IpesenTauuu,

JTOKJIAJIbI,




YAEIbHOU 3aHSTHE POEKTHI
TEIUIOTHI
IUIABJICHUA JIbJIA.
10 | Onpenenenue [IpakTuueckoe HemoHcTpanus
yAEIbHOU 0,5 3aHATHE TOTOBBIX
n pe3yNbTaToB

TEILIOEMKOCTH N

. U3MepeHuit
TBEPAOTO TelIa

Pa3nes 5. JkcnepuMeHTAJbLHbIE HCCJIEIOBAHNUS MOCTOSTHHOIO TOKA H €r0 XapaKTepPUuCTHK
(2.5 yaca)

Nzyuenue [Ipaktuyeckoe | AemoncTpanms

11. | cmemanHOTO 0,5 3aHATHE TOTOBBIX
COEIUHEHUS PE3yJIbTATOB

U3MEpPEHUH .
IIPOBOJIHUKOB.

12 | Onpenenenne KI1/I [TpakTuaeckoe HemoncTpanus
HarpeBaTelbHOU 0,5 3aHATHE TOTOBBIX
YCTaHOBKH pe3yIpTaToB

H3MepeHui
W3yuenne 3akoHa 0.5 [Ipaktnyeckoe | AemoncTpanms
13. | lxoyns — Jlenua 3aHATHE TOTOBBIX
pe3yabTaToOB
nU3MepeHuil
Hzyuenne [IpakTueckoe Jemoncrpanus
14. | 3aBucumMocTu 0.5 3aHATUE TOTOBBIX
C3YJIbTAaTOB
morHocTH ¥ KIT/] pesy N
HU3MEepeHuit
HUCTOYHUKA  OT
HanpsDKeHUs Ha
Harpyske.

15 | U3yudeHue 3akoHa [IpakTuueckoe HemoncTpanus
Owma 151 mosHOM 0,5 SAHSITHE TOTOBBIX

ernu PE3YILTATOB
a U3MEepeHui

Pa3nen 6. JxcnepuMeHTAIbHBIE HCCIEA0BAHUS MATHUTHOTO moJs (1,5 yaca)

UccnenoBanue [Ipaktnyeckoe | Aemoncrparms
16. | MarHUTHOTO TTOJIS 0.5 3aHSITHE TOTOBBIX
pe3yNbTaTOB
MIPOBOJTHHUKA C y
HU3MEPCHUU
TOKOM.
Uccnenoanmue [TpakTuueckoe HemoncTpanus
17. | aBnenus 0.5 3aHATHE TOTOBBIX
o pe3yJbTaToB
AJIEKTPOMArHUTHON y
M3MEpeHuit
WHIYKITUH
Nzyuenne [MpakTnyeckoe | AemoncTparus
18. | MarHUTHOTO 0.5 3aHSITHE TOTOBBIX
pe3yIBTaTOB

I1oJIA COJICHOU 1A w
H3MEPCHUU

Pa3nen 7. [IpoexkTHas padora (6 yacoB)

[TpoekTt Hu becena
23. | IpOEKTHBIN 1

METOJ,

HCCIIEIOBAHUS

Br16op Tembl Becena

24. | uccaeaoBaHus, 1




omnpeeeHue 1enen
" 3a7a4

IIpoBenenue [IpakTrueckoe HemoncTpanus
25. | “HAUBHyaIbHBIX 2 3aHATHE TOTOBBIX
o~ C3yJIbTaTOB
UCCIIeI0BaHUH pesy y
H3MepeHuil
ITogroroBka K [IpakTuueckoe HemoHcTpanus
26. | nyOnuyHOMY 2 3aHATHE TOTOBBIX
C3YyJIbTAaTOB
[IpencraBnenuto pesy .
U3MepeHuit
IIPOEKTa
Hroro: 17 gacos 14




