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IMosicHUuTeIbHAA 3aANUCKA
[IporpaMMa nMeeT eCTeCTBEHHOHAYYHYIO HANpaBJI€HHOCTh; BKJIIOYAET B ce0sl M3ydYeHHE

TEOpHH B 001aCTH (PU3MUECKUX SBJICHUN U MPAKTUIECKON YaCTH.

Pabouas mporpamma Kypca BHEYPOUHOM AESITENBHOCTH pa3paboTaHa Ha OCHOBE CIEIYIOIIMX

HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:

e @enepanpHoro 3akoHa ot 29.12.2012 r. Ne273-®3 «OO6 obpa3zoBanum B Poccuiickoit
Denepaunn»

e Crpareruu pas3Butusi Bocniutanus B Poccuiickoir deneparuun Ha nepuoa ao 2025 rona
(yrBepxaeHa pacnopsbkenueM IIpaButenscTBa Poccuiickoit @eaepanun ot 29 mas 2015 r.
Ne996-p)

e [locranoBieHuem [JTaBHOTO TOCYHIapCTBEHHOrO0 caHMTapHOro Bpaya P® ot 28 ceHTs0ps
2020 1. No 28 "OO yrBepxkaenun canutapHbix npaBun CIT 2.4.3648-20 "CanutaphHo -
AMUIEMUOJIOTHYECKHE TPEOOBAHMUS K OpraHU3aIUsM BOCIHUTAHUS M OOYYCHHS, OTIbIXa H
03JI0POBJICHUS IETEH U MOJIOJICKU";

e [locranoBieHneM [7aBHOrO TroCyJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoi
@eneparuu ot 28.01.2021 Ne 2 "O6 yrBepxaeHUM caHUTapHbIX IpaBui U HopMm CanlluH
1.2.3685-21 "I'urueHnyeckue HOPMATHBBI U TPeOOBaHMSA K 0OeCIeUeHHI0 0e30MMacHOCTH U
(nyin) 6e3BpeTHOCTH MJIsl YesloBeKa (paKTOPOB Cpe/ibl OOMTAHNS,

e Meronnueckux pexkomeHpauuid C.B.  JlozoBenko T.A. Tpymwmna. Peanuzanus
o0pa3oBaTeNbHBIX MporpaMm M0 (u3MKe H3 YacTH Yy4eOHOro IulaHa, (QopMUpyeMOn
y4aCTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHWH, C MCIIOJIb30BAaHUEM OOOPYIOBAHUS JETCKOTO
texHonapka «llIkonbHbIi KBaHTOpUYM», «Touka pocta», Mocksa. 2021
[TporpamMmMa HampaBjieHa Ha OOy4YeHHE PAMOHAIBHBIM MpPHEMaM MPUMEHEHHUS 3HAHWUW Ha

MPaKTHKE, a TaKXKe MEePEeHOCY YCBOEHHBIX 3HAHUW U YMEHHI B aHAJIOTMYHBIE U M3MEHEHHbIE

YCIIOBUSL.

Peanuzanus nmporpaMMmbl akTyajdbHa AJisl MOBBIIIEHUS MOTHBAIMM K OOYyYEHUIO (U3UKU U
ACTPOHOMUU, PA3BUTHS MHTEIUIEKTYaIbHBIX BO3MOKHOCTEH 00YyJarouxcsl.

[Iporpamma paccuutana Ha nereit 16 - 17 mer. PabGoras mHAMBUAYaJIbHO, MapaMu WIH B
KOMaH/ax, oOydaroluecsi JOOBIX BO3PAaCTOB MOTYT YUMUTBHCS, CO3[aBasi U 3KCHEPUMEHTHUPYH,
MPOBOJSI WCCIENOBaHUS, COCTaBlsis OTYETHI M OOCYKJash MW, BO3HHMKAIOIIUE BO BpEMs
W3Y4YEHUS Pa3HbIX (PU3UUECKUX SBIICHUM.

[Tporpamma paccumntana Ha 1 rog oOyueHUs
AKTYaJIbHOCTh NPOTrPaMMBbI

[IporpaMMa Kypca HMeeT COLHMAIbHYIO 3HAUYMMOCTh JIJIsS HAmero OOIIecTBa.

Poccuiickomy o0miecTBy HyXHBI OOpa3oBaHHbIE, HPABCTBEHHBIEC, MNPEANPUUMYUBBIE IO,

KOTOpPBIE MOTYT CaMOCTOATEIbHO MPUHUMATh OTBETCTBEHHBIE PEIICHUS B CUTYallUsAX BBIOOpA,

IPOTHO3UPYSI UX BO3MOKHBIE nocneacTBus. ONHON U3 3ajad CErofHsIIHEro oOpa3oBaHUS —

BOCIIUTAHWE B  Yy4YallleMCsl CaMOCTOATENbHOM Ju4HOcTU. [lpeanaraemas mporpamma

CIOCOOCTBYET PA3BUTHIO Y YUAIIMXCSI CAMOCTOSATEILHOTO MBIIIIEHUS, HOPMUPYET Y HUX YMEHUS

CaMOCTOSITENIbHO MPHOOpeTaTh W MPUMEHATH MONTYYCHHbIE 3HAaHMUS Ha TpakTuke. Pa3ButHe u

(dbopMHUpOBaHKE BBHIINIEYKA3aHHBIX  YMEHHI BO3MOXXHO  Ojarojapsi CTUMYJIUPOBAHHIO

Hay4YHO-TIO3HABATEJILHOIO  MHTEpeca BO BpeMs 3aHSATUH. Konnenmus

COBPEMEHHOT0 00pa30BaHUs [TOIPA3yMEBAET, YTO YUUTEIb NePecTaéT  ObITh OCHOBHBIM

MCTOYHMKOM HOBBIX 3HAHHM, @ CTAHOBUTCSI OPTaHM3aTOPOM  [O3HABATENIbHOM  aKTUBHOCTHU

yyanmmxcs, K KOTOPOM MOXHO OTHECTH M HCCJIEIOBATENbCKYIO J1eATeNbHOCTh. COBpEMEHHBIE

DKCIIEPUMEHTAJbHBIC HCCIENOBaHUS TO (U3MKE YK€ HEBO3MOXKHO TPEACTaBUTh 0Oe3

WCIIOJIb30BAHUS AHAJIOTOBBIX M ITM(GPOBBIX HW3MEPUTENBHBIX MpubopoB. B denepanbHOM

rocyiapcTBeHHOM oOpasoBarenbHoM crtaaapte (PI'OC) mnpommcano, 4YTO OJHUM U3

YHHUBEpCaIbHBIX yueOHBIX JnedcTBuil (YY), mpuoOperaeMbIX ydallUMHUCA, IOJDKHO CTaTh

YMEHUE «IPOBEICHHS OMBITOB, MPOCTBIX HKCIEPUMEHTAIbHBIX MCCIEJOBAaHUM, MPSAMBIX H

KOCBCHHBIX HM3MEPEHHUU C WCIOJb30BAaHUEM AaHAJIOTOBBIX M IHU(GPOBBIX HN3MEPUTEITHHBIX

npuOOpOB.



esb 1 3aqa4n MporpaMmbl
3HAKOMCTBO OOydJarommxcsi ¢ (U3MKOM KaK SKCHEPUMEHTAIbHOM Haykoil; (opmupoBaHue
HAaBBIKOB
paboTel ¢ UU(POBBIMU JNAaTYMKAMHU, MPOBEICHUS H3MEPEHUN (PU3NYECKUX BEIMYUH U HX
00paboTKH.
3amaun:
e (QopmupoBaHuE CHCTEMbI 3HAHUI O GUBNYECKUX SIBIICHUSAX, 3aKOHOMEPHOCTSIX;
IPUOOPETEHHUE OIBITA UCIIOJIB30BAHUS IKCIIEPUMEHTAIBHBIX METOIOB;
pa3BUTHE YMEHUI U HaBBIKOB IIPOEKTHO — UCCIIE0BATEIbCKOM 1€ATEIbHOCTH;
MOATOTOBKA YYAIUXCS K YYACTHIO B OJIMMITMAHOM JIBUXKEHUU;
(dbopMHpOBaHKE OCHOB HKOJIOTUYECKON IPaMOTHOCTH.
®opmbl NpOBedeHUs 3aHATHH: IPaKTUYECKME U JabOpaTOpHblE padOThl, AKCKYPCHH,
3KCHEPUMEHTBHI,
HaOJI01eHNs, KOJUIEKTUBHBIC M MHAWBUyaIbHbBIE NCCIICAOBAHMS, CAMOCTOSATENIbHAS paboTa,
KOHCYJIbTALIMH, KEHC-TEXHOJIOTUH, ITIPOCKTHASL U UCCIIEI0OBATENbCKAs A TENbHOCTD.
MeTtoabl  KOHTPOJS: 3allUTa  HMCCIEAOBATEIbCKUX  pPabOT, MHHU-KOH(EepeHIs ¢
MpPE3CHTALUSIMHY,  JOKJIAJ,  BBICTYIUIEHME,  Npe3eHTalus, Yy4yacTHe€ B  KOHKypcax
UCCJIEIOBATEIbCKUX padoT, OJMMIINAIaX.
TpeOoBaHnsi K YPOBHI0O 3HAHMIi, YMEHMHi W HABBIKOB II0 OKOHYAHUIO PpPeaTH3ALMU
NMPOrpamMMbI:
® UMETh IPEJCTABICHHE 00 UCCIICIOBAaHNH, TTPOCKTE, cOOpe u 00paboTke nHpOpMaIuu,
COCTaBJICHUH JIOKJIa/1a, MyOJIMYHOM BBICTYIUICHHH;
3HaTh, KaK BbIOpATh TEMY UCCIIEIOBaHMs, CTPYKTYPY UCCIIEOBAHMUS;
YMETb BUJIETh IPOOJIEMY, BBIABUTaTh TMIIOTE3bI, IUTAHUPOBATH X0/ UCCIIEJOBAHMSI, 1aBaTh
oIpezesieHus: HOHITUAM,padoTaTh ¢ TEKCTOM, J€JIaTh BBIBOIBL;
yMeTh paboTaTh B IPyIIE, IPUCTYIIHBATHCSI K MHCHHIO YWICHOB I'PYIIIBI, OTCTAaUBATh
COOCTBEHHYIO TOUKY 3PEHUS;
e BJIJICTh IJIAHUPOBAHUEM U OCTAHOBKOW HKCIIEPUMEHTA.
O:xnpaembie pe3yabTaThl
JInuHOCTHBIE pe3yJIbTaThI:
® 3HAHWS OCHOBHBIX PUHLMUIIOB U IPaBUJI OTHOIIEHUS K IPUPOJIE;
® pa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, HANPABICHHBIX HA U3yUYEHUE TPUPOIBI;
® pa3BUTHE WHTEIJICKTyalbHBIX yMEHUH  (JIOKa3blBaTh, CTPOUTH  PACCYXKICHUS,
aHaJIN3UPOBATh,
® CpaBHUBATh, JIeJaTh BHIBOJBIU JIPYTOE).
MertanpeameTHble pe3yJbTaThl:
® OBJIAJICHUE COCTABJISIOIIUMH HCCIIEOBATENBCKON U IPOEKTHOU IEATEIbHOCTH: YMEHUE
e BHAETh NPOOJIEMYy, CTaBUTh BOMPOCHI, BBIABUTATh THUIOTE3bl, J1aBaTh OINpEACICHUS
MOHATHUSM,
e iaccupuuUpoBaTh, HAOMIOAATH, IMPOBOJUTH OKCIEPUMEHTHI, JeNaTh BBIBOABI U
3aKJIOYEHUS,
® CTPYKTYpHpOBaTh MaTepuall, OOBSCHATH, 10KA3bIBaTh, 3alllMIIATh CBOU HJIEH;
e yMmeHHMe paboTaTh C pa3HbIMM HCTOYHUKaMU Ouosiormueckoil wuHpopmanuu,
aHAIM3UPOBATH U
® OIEHUBATh HH(POPMAIIHIO, TPEOoOPa30BBIBATH HH(HOPMAIUIO U3 OAHON (GOPMBI B JPYTYIO;
e YMEHHE aJICKBAaTHO HCIOJIb30BaTh PEUEBHIE CPEACTBA JJisi JUCKYCCUU U apryMEeHTaluu
cBOeH
® [IO3MILIMH, CPAaBHUBATh pa3Hble TOYKU 3PEHUS, apryMEHTHPOBATh CBOIO TOUKY 3pPEHUS,
OTCTauBaTh CBOIO
® [IO3ULHIO.



OO6yuatomiuecs: JOJDKHBI TPUOOpeCTH:

* HaBBIKHM UCCIIEZI0BATENBLCKOM pabOThI 10 U3MEPEHUIO (PU3NYECKUX BEJIUYMH, OL[CHKE
MOTPEIIHOCTEN U3MEPEHH U 00paboTKe pe3yIbTaToOB;

* YMEHHUS I0JIb30BATHCS LIU(PPOBBIMU U3MEPHUTEIBHBIMU ITPHOOpaMH;

* YMEHHUE 00CYXIaTh MOJIy4YCHHBIE PE3YAbTAThI C IPUBJICUCHHEM COOTBETCTBYIOIICH
DU3NYECKON TEOpUH;

* YMEHHUE MYOJIUYHO MPEJICTABIIATh PE3yJIbTaThl CBOETO UCCIIEOBAHUS;

* YMEHHE CAMOCTOSITENILHO PaboTaTh ¢ y4eOHUKOM U HAY4YHOM JIUTEpaTypoi, a TaKXKe U3araTb
CBOM CYX/ICHUS KaK B YCTHOH, TaK ¥ MUCbMEHHOH (hopme.



Coaepxxanue u3y4aemMoro Kypca

Paznen 1. Bpoanble 3anaTHA. ®Ousnyeckuii 3IKCHEepUMEHT W HH(POBHIE
gadoparopun I[ludpoBpie natumku. OOmmMe XapakTepucThkd. Duszmdeckue IGPEKTsI,
ucronb3yemble B paboremarynkoB. LludpoBble MaTYMKM W MX OTIMYME OT AHAJIOTOBBIX
npubopoB. O0mKe XapaKTEPUCTUKUIATIMKOB. Dusznueckue 3G heKTsl, UCIOJIb3yeMble B padoTe
JTATYHUKOB.

Paszgen 2. JkcnepuMeHTAIbHbIE HCCICAOBAHMS MEXAHMYECKMX  SIBJIEHMU
[Ipaktuyeckas pabora Ne 1. «M3ydenue koynebOaHuUN NPYKUHHOTO MasiTHUKa» Llemb paboThI:
U3yYUTh FApMOHUYECKHE KOJICOAHUS NPYKUHHOI'O MasiTHUKA.

OO6opynoBaHne M MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA HHTEpderc cOopa AaHHBIX
Releon, natumk yckopeHus, pyjeTka WM JIMHEWKa, NpyXuHa (HAOOp NPYXHUH OJAMHAKOBOM
JUIMHBI Pa3HON KECTKOCTH), I'Py3 C KPIOYKOM, JBYXCTOPOHHMH CKOTY M IUTaTHB C JIAIKOM,
JJIEKTPOHHBIE BECHI.

Paznen 3. DxcnepumenrtanbHblie ucciaeaoBanusa no MKT wuaeaabHbIX rasos u
JABJICHHUS KUIKOCTEN

[Ipaktuueckass pabora Ne 2. «MccinemoBanme wu3zo0apHOro mpoiecca (3akoH [ei-
JIroccaka)»

Lenb paboThl: IPOBEPUTH COOTHOILIEHUE MEX]Yy U3MEHEHUSMHU 00BbEMA U TeMIIepaTyphl
rasa IpH ero u300apHOM HarpeBaHUU.

OObopynoBaHne ¥ MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA HHTEpdEerc cOopa JaHHBIX
Releon, mynptugatTuuk ®U3 5 (gatuvku Temmeparypbl U JaBlI€HHs), TEMIEpaTypHBIM ILyTI,
LITaTUB, COCY/ C MOPLIHEM ISl IEMOHCTPAIIMH ra30BbIX 3aKOHOB, JIMHEHKA.

IIpakTruyeckas padora Ne 3. «VccienoBanue U30X0pHOro nporecca (3akoH Hlapis)»

Lenp paGoThI: MPOBEPUTH COOTHOLICHHE MEXIY M3MEHEHUSIMH 00BEMa M TeMIepaTypbl
ra3a IIpy €ro M30XOpHOM HarpeBaHMH.

OO6opynoBaHue W MaTepHalbl: KOMITBIOTEP, KOMITBIOTEPHBIH MHTEpdeiic cOopa JaHHBIX
Releon, mynptugatTuuk ®U3 5 (gatuuku Temmeparypbl U JaBlI€HHs), TEMIEpaTypHBIM ILyTI,
LITaTUB, COCY/ C MOPUIHEM ISl IEMOHCTPAIMH Fa30BbIX 3aKOHOB, JIMHEHKA.

ITpakTruyeckas padora Ne 4. «3axon Ilackans. Onpenenenue qaBieHus )KUIKOCTEN

Hemu pabGoTel: u3yunTh 3akoH Ilackans; wuccieqoBaTh HW3MEHEHUsS JaBICHUS C
U3MEHEHHUEM BBICOTHI CTOJI0a KUKOCTH.

O6opynoBaHve M MaTepualbl: IITATUB, MEH3ypKa, TpyOKa, JIMHEHKA, MYJIbTHAATUUK
OU35, KOMIBIOTEP WM TIIAHILET.

[Ipaktnueckass pabdora Ne 5. «AtTMmochepHoe U OapomMeTpHUECcKOoe JaBJIECHUE.
MarzaeGyprckue

MOJTYILIAPHSI»

Lenp paboThl: NMPOJEMOHCTPUPOBATh M BBIYUCIUTH AOCOJIIOTHOE M OTHOCUTEIIBHOE
nasnenus. O0opyaoBaHUE U MaTEPHANIBI: IPUOOP I IEMOHCTPAIIMK aTMOC(EPHOTO JTaBJICHUS
(MarneOyprckue moisymapusi), Ipy3sl mMaccamu 5 u 10 Kr, BakyyMHBI Hacoc, IaT4YUKU
OTHOCHUTEJIBHOTO 1 a0COJIIOTHOTO JIaBJICHUSI, KOMIIBIOTEP WJIU TUIAHLIET.

Pa3neus 4. JxcnepuMeHTAIBHBIE HCCIIE0BAHUS TEIIOBBIX SIBJICHUI

[IpakTrueckas padota Ne 6. «M3yueHue mporecca KATICHUs BOIBI»

Ienmun paGoOThL: WM3YYUTh MPOLECC KHUMEHUS BOJBI; MOCTPOUTH TpaduK 3aBUCHUMOCTHU
TEMIEPATYPbI BOJBIOT BPEMEHHU.

OO6opynoBaHMe U MaTepUabl: MIEKTpUYECKas TUIMTKA WM ropelika, 0oJbInasi Mpooupka,
npodupkoaepxkaTenb, MyabTuaaTyuK OU3 5, TemnepaTypHblil 1IyN, KOMIOBIOTEP WJIH TJIAHILET,
conb. Ilpaktuueckas pabora Ne 7. «OmpeneneHue KOJIMYECTBAa TEIUIOTHI NMPH HArpeBaHUU H
oxnaxaeHun» Llenb paboThl: U3y4UTh YCIOBHE TEIJIOBOrO paBHOBecus (0e3 yuéra paccesHus
TEIIOBON SHEPTUH B OKPYKAIOLIYIO CPELy).

O6opynoBaHMe U MaTepHallbl: KOMIIBIOTEP, KOMIIBIOTEpHBIA MHTEpdeic cOopa TaHHBIX
Relab, mynpTunaTunk ®NU3 5, mrym, kanopuMeTp, U3MEPUTEIbHBIN CTaKaH, MEKTPOYAHUK.



ITpakTruyeckas padora Ne 8. «OnpezneneHue yaenbHOW TEIIOTH IUIaBIeHU Jbaa» Llemb
paboThI: OIPEAETUTH YEIbHYIO TEIUIOTY IJIABJIECHNUS JIbJA.

OO6opynoBaHue U MaTepUaNbl: KAIOPUMETP, U3MEPUTEIBbHBIA IMIIMHADP, CTAKaH C BOJOM,
COCYyJl C TAlOIUM JIbJIOM, BEChbl, UICTOUHUK INUTAHUS, COECJUHUTENbHbIE NPOBOJA, MOOMIBHBIN
IUTAaHIIET, KOMITbIOTEP, KOMIBIOTEPHBIN HHTepdeiic cOopa nanubeix Relab, mynprugarunk O3
5, TeMnepaTypHbIA M.

[TpakTuyeckas padora Ne 9. «OnpezeneHue yaeIbHON TEINIOEMKOCTH TBEPIOTO TEIa»

Ilenp paboThI: OHpPENENUTh 3HAYEHHE YAEIbHOM TEIUIOEMKOCTH METAJUINYECKOIro
(aJIFOMHMHHEBOT0) IMJIMHAPA HA HUTH.

OO6opynoBaHue M MaTepHajbl: KOMIIBIOTEP, KOMIIBIOTEPHBIA MHTEpdenc cOopa AaHHBIX
Relab, mynprugatTuuk ®U3 5, mryn, KagopuMmeTp, U3MEPUTENBHBIA CTaKaH, 3JEKTPOYalHUK,
METAJTIMYECKUUIIMIIMHAD Ha HUTH.

[Mpaktuueckas padora Ne 10. «M3yueHWe TPOIECCOB IUIABICHHUS M KPUCTAJUTH3AINH
amopdnoro tena»lliens paboThl: onpenenuTh TEMIIEpPaTypy KpUCTaIN3ay napaduHa.

OO6opynoBanue U MaTepHalbl: MPOOHPKa ¢ mapaduHOM, TPOOUPKOIEPKATEIb, CTAKAH C
ropstueii Bogoi 00béMoM 150—200 M1, KOMITBIOTEP, KOMITBIOTEPHBIA HHTEpQEc cOopa TaHHBIX
Relab, mynpTrnaTunk U3 5, mrym.

Pazgen S. OxkcnepuMeHTaldbHbIE HCCICAOBAHMSA IOCTOSTHHOIO TOKAa M €ro
XapaKTepPUCTHK

[IpakTuyeckas padora Ne 11. «/3yyeHune cMEIaHHOTO COEAMHEHUSI IPOBOAHUKOB

Lenb paGoThI: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOTO COEJAMHEHUS MPOBOAHHUKOB B
JIEKTPUYECKON LIETIN.

OObopynoBaHre ¥ MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA HHTEpdEerc cOopa JaHHBIX
Relab, mynpTuaatunk ®U3 5 (naTyrk Toka M HAMPsHKEHUS ), ICTOYHUK TOKa, HAOOP PE3UCTOPOB,
COEIMHUTEIIbHBIE IPOBOJIA, KIIFOY.

[Ipaktuueckas padora Ne 12. «Omnpenenenue KIIJ[ narpeBatenbHoro snementa»llens
pabotsl: onpenenuts KIIJ[ HarpeBaTebHOTO 3JIEMEHTA.

OO6opynoBaHue M MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIH MHTEpdenc cOopa AaHHBIX
Releon, mymprumatunk ®U3 5 (marumk Temmeparypbl, JaTYUK TOKa M HampsKEHUs),
TEMIEPATYPHBIM  IIyNl, HWCTOYHUK TOKAa, KAJIOPUMETP, HArpeBaTEJIbHBI  DJIEMEHT,
COEIMHUTEIIbHBIE TPOBO/JIA,

MEpHBIA IUINHAP, EMKOCTh ¢ BOJIOM 00BEMOM 150 o, [IpakTuyeckas pabora Ne 13.
«M3y4enue 3akoHa [[xoyns — Jlenna»

Ienb pa®oThl: ONMpenenuTh KOJIMYECTBO TEIIOTHI, BBIIEISIEMOE MPOBOJHUKOM C TOKOM.
O6opynoBaHue W MaTepHalibl: KOMIIBIOTEP, KOMIIBIOTEPHBIN MHTEpdeiic coopa naHHbIX Relab,
myabTuaaTyuk DOU3 5 (matyMk TOKa W HANpsDKEHUs), HUCTOYHHUK TOKa, PE3UCTOD,
KJIF0Y,COEAMHUTEIbHBIE IPOBO/IA, IITATUB, KAJIOPUMETP, EMKOCTD C BOJIOM.

ITpaktuyeckas pabora Ne 14. «M3ydyeHue 3aBUCHUMOCTH mose3HON MmomHocTH u KITJ]
MCTOYHUKA OT HAIPSDKEHUS Ha Harpy3Ke»

Lenb paGoThl: M3Y4HUTh 3aBUCHUMOCTH Mosie3HOM MomHoctd M KIIJ[ ucrounuka ot
COIPOTUBIICHUS HATPY3KHU.

OO6opynoBaHue ¥ MaTepHalbl: KOMIIBIOTEP, KOMIIBIOTEPHBIH MHTEpderic cOopa AaHHBIX
Relab, mynbrugatunk ®U3 5 (matyuk TOKa M HANpsKEHMsI), HCTOYHUK TOKa, PEOCTaT, KIIoY,
COEIMHUTEINIBHBIE MPOBOJIA.

[IpakTuueckas padbora Ne 15. «M3yuyenue 3axona OmMa AJis OJTHOM LIeTH»

enn paboThl: mpoBepuTh 3akoH Oma A MONHOM LEeNH; U3y4yUTh PEKUMBI pabOTHI
HUCTOYHHKOB TOKa. OO0OpynoBaHWME W MaTepHabl: KOMIBIOTEP, KOMITBIOTEPHBIH HHTEpderic
cbopa nannbeix Relab, mynapTunaTuuk U3 5 (AaTyvk TOKAa W HANPSKEHUS), HCTOYHUK TOKa, 2
pe3ucTopa, 3 KiIro4a, COeTMHUTENbHbIE IPOBO/IA.

ITpakTuyeckas padora Ne 16. «DkcnepuMeHTanbHas npoBepka npasui Kupxroda»llens
paboThI: SKCIIEPUMEHTATILHO MTPOBEPUTH 3aKOHBI Kupxroda.

ObopynoBaHue M MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA MHTEpdenc cOopa AaHHBIX



Relab, mynerugatrunk ®U3 5 (maTuuk TOKa M HAMPSHKEHUS ), HCTOYHUK TOKA, 5 PE3UCTOPOB, 3
KJII0Ya, COEeTMHUTEIbHBIE TIPOBO/IA.

Pasjen 6. JxcnepuMeHTAIbHBIE HCCIEA0BAHUS MATHUTHOTO TOJIS

[IpakTuueckas padbora Ne 17. «MccnenoBaHue MarHuTHOTO TOJISI IPOBOJHUKA C TOKOM

[lenp pa®OTHI: BBISIBUTH 3aBUCUMOCTh MOJYJIS HHAYKIIMA MarHUTHOTO TOJISI TPOBOIHHKA
C TOKOM OTCHUJIbI TOKA M PAaCCTOSHUS A0 IPOBOJIHUKA.

OO6opynoBaHue M MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA HHTEpderc cOopa AaHHBIX
Relab, mynprrmatunk ®U3 5, mtaTuBel, ICTOYHUK TOKA, POBOJIHMK, JIMHEHKA, pEOCTAT, KJIHOY.

[Mpaktuueckass pabora Ne 18. «MccnemoBaHue SBICHHS — AJIEKTPOMArHUTHOM
uHAykuun»llens paboThl: ucciIenoBaTh ABJICHUE JIEKTPOMArHUTHON UHAYKIIHU.

OO6opynoBaHne M MaTepHajbl: KOMIIBIOTEP, KOMIBIOTEPHBIA HHTEpderc cOopa AaHHBIX
Relab, mynprumarunk ®U3 5, nuHelika, KaTynIka-MOTOK, MTOJIOCOBOM MarHuT, Tpyoka u3 I1BX,
JepKarTenb Ui TpyOKH, IITATHB.

[TpakTrueckas padota Ne 19. «3ydeHrne MarHuTHOTO TOJISl COJICHOUIAY

Lenp pabGoTel: HccieqoBaTh pacupeeieHue MHAYKIIMA MAarHUTHOTO IOJS BJOJIb OCH
conenouna. OOGopynoBaHHEe W MaTepuanbl: KOMIIBIOTED, KOMIIBIOTEpHBIH HHTepdeiic cOopa
nanHbix Relab, mymptrmatunk ®U3 5 (maTuymkud TOKa MAarHMTHOTO TOJS), UCTOYHUK TOKa,
COEIMHUTEIIbHBIEC IPOBO/IA, COJICHOM I, PEOCTAT.

Paznen 7. [lpoexTHas padora

[Ipoekt u mpoekTHBII Meron wuccienoBaHus. (OCHOBHBIE HTallbl MPOEKTHOTO
uccienoBanus. BeiOop TeMbl uccleoBaHHs, oOmpeneieHue uened u 3amad. lIpoBenenue
WHAUBUAYAIbHBIX wHcciaenoBanuii. I[lonroroBka k myOnMMYHOMY TMPEACTABICHUIO MPOEKT



Kaneﬂuapﬂo-TeMaanecxoe NJJaHUHPOBaAHUE

Koi- BO ®dopma Dopmbl Hara
Ne | Tema 3anaTus 4acoB MPOBEICHUS KOHTpPOJIA poBe-
/ Teo- [Tpak- | 3aHATHA IEHUS
n pus THKA
Pa3zgea 1. BBoanble 3ansaTusi. Pusnyeckuii 3kcnepuMenT U undpoBbie JJadopaTopuu
(2uaca)
1. | Kak uzyqaror 1 1 Becena HemoncTparus
SIBJICHUS B IIpupoe? TOTOBBIX
pe3yJabTaToOB
N3mepenus N
N3MEPCHUU
buznuecKux
BeJIMYuH. TOYHOCTH
U3MEPEHUI

Pa3zgen 2. IkcnepuMeHTAJIbHbIE HC

cJIeIOBAHUA MeXaHuvecKuX siBjeHuid (1 yaca)

N3yuenue
Kose0aHui
IIPYXKUHHOTO U
MaTeMaTH4eCKOIro

MasiTHHKa

becena
[IpakTrueckoe
3aHATHE

JemoncTpanus
T'OTOBBIX
pe3yIbTaTOB
U3MepeHui

Pa3nen 3. JxcnepuMeHTAIbHBIE HC

ciaenoBanusg mo MKT uaeaJibHBIX ra3oB U JaBJCHUA

JKMJKOCTel (2 yaca)
Hccnenosanue becena JleMOHCTpaIus
3.. | u30bapHOTO 0,5 [TpakTnueckoe | "OTOBBIX
I PpeE3ysIbTaTOB
potiecca (3aKoH 3aHSTHE A
I'eit-JIroccaka)
Hccnenosanue becena JleMOHCTpaIus
4. | u30xopHOro 0,5 [TpakTnyeckoe | TOTOBRIX
| PpE3ysIbTaTOB
potiecca (3aKoH 3aHSTHE y
IJ_[ ) HU3MEPCHUU
apst
3axoln [lackamns. Becena JemoHCTpamus
5. | Ompenenenne 05 [IpakTnueckoe | [OTOBBIX
pe3yIbTaToOB
JIaBJICHUS 3aHSTHE y
o HU3MEPCHUU
KUJKOCTEH
ATMocdepHoe becena JemoHcTpanus
6. | bapomerpuueckoe 0,5 [TpakTnyeckoe | TOTOBRIX
pe3yIbTaToOB
JIaBJICHUE. 3aHSTHE y
HU3MEPCHUU
Marpaebyprckue
TOJTyIIAPHS

Pa3nen 4. JxcnepuMeHTAIbHBIE HC

CJIeIOBAHHUSI TEMJIOBBIX sIBJIeHUI (2 yaca)

Nzyuenue mporecca ITpaktiueckoe | [lemoncrparys
7. | KUIIEHUS BOBI. 0,5 3aHSTHE TOTOBBIX
pe3yJbTaToB
U3MEpEeHuit
Omnpenenenne [Ipaktnyeckoe | Aemoucrparms
8. | konnyecTBa 0,5 3aHsTHE TOTOBBIX
pEe3yIbTaTOB
TETUTOTHI 0
U3MEepeHnit
Opyd  HarpeBaHUU
W OXJIQXKJICHUH
9 | Onpenenenne 0,5 [MpakTHueckoe [pesenTauum,

JTOKJIAJIbI,




YAEIbHOU 3aHSITHE TIPOEKTHI

TEILIOTHI

TUIABJICHUS JIbJIA.

10 | Ompenenenue [TpakTuueckoe HemoHcTpanust
YICIbHOM 0,5 3aHsITHE TOTOBBIX
n pe3yNbTaToB

TEIIOEMKOCTH y

HU3MEPCHUU

TBEPJIOTO TEJA

Pa3nen 5. JxcnepuMeHTAIbHBIE HC

CJICA0BAHUSA MMOCTOAHHOI'O TOKA U €I0 XapaKTCPUCTHK

(2.5 gaca)

Nzyuenue [Ipaktuyeckoe | [emoncTpanms

11. | cmemanHOrO 0,5 3aHATHE TOTOBBIX
COEIMHEHU PE3yJIbTATOB

U3MEpPEHUH .
IIPOBOJIHUKOB.

12 | Onpenenenune KIT/] [TpakTuueckoe HemoncTpanus
HarpeBaTelbHOI 0,5 3aHATHE TOTOBBIX
YCTaHOBKHU pe3yNIbTaTOB

HU3MepeHuil
W3yuenne 3akoHa 0.5 [Ipaktnyeckoe | AemoncTpanms
13. | ixoyms — Jlenua 3aHATHE TOTOBBIX
pe3yNbTaToB
nU3MepeHuil
Hzyuenne IIpakTueckoe Jemoncrpanus
14. | 3aBucumocTu 0.5 3aHsTHE TOTOBBIX
C3YyJIbTAaTOB
momHocT ¥ KIT/] pesy N
HU3MEepeHuit
UCTOYHHUKA  OT
HanpsDKeHUs Ha
HarpysKe.

15 | U3yuyenue 3akoHa [IpakTuueckoe HemoncTpanus
Oma 17151 mosHoOM 0,5 SAHSITHE TOTOBBIX

ernu PpE3YyJIbTAaTOB
a U3MEepeHui

Pa3pnen 6. JxcnnepuMeHTAIbHBIE HC

cJIeIOBAHUS MATHUTHOTO 1oJiA (1,5 yaca)

Uccnenosanue [TpakTryeckoe HemoHcTpanus
16. | MarauTHOTO TOJIS 0.5 3aHSITHE TOTOBBIX
pe3yNbTaTOB
MIPOBOJTHHUKA C y
HU3MEPCHUU
TOKOM.
Uccnenoanue [TpakTuueckoe HemoncTpanus
17. | apnenus 0.5 3aHATHE TOTOBBIX
o pe3yIBTaTOB
AIEKTPOMArHUTHOM y
HU3MEepeHuit
WHIYKITUH
Nzyuenne [Ipaktnyeckoe | AemoncTpanms
18. | marHUTHOTO 0.5 3aHSTHE TOTOBBIX
pe3yIBTaTOB
TIOJISI COJICHOM 1A y
N3MCPCHUU
Pa3nen 7. [IpoexkTHas padora (6 yacoB)
[Tpoekt Hu becena
23. | IpOEKTHBIN 1
METO]T
WCCIICTOBAHUS
Br16op Tembr becena
24. | uccnenoBaHus, 1




omnpeAeeHuE 1enen
U 3a1a4

IIpoBenenue [IpakTrueckoe HemoncTpanus
25. | MHAUBUYaJIbHBIX 2 3aHATUE TOTOBBIX
o~ C3YyJIbTAaTOB
UCClIeI0BaHUM pesy y
H3MepeHuil
ITogroroBka K [TpakTuueckoe HemoHcTpanust
26. | myOin4HOMY 2 3aHATHE TFOTOBBIX
C3YyJIbTAaTOB
[IpencraBnenuto pesy .
HU3MepeHuit
IIPOEKTa
Wroro: 17 yacos 14




