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1. [TosicHuTEILHASA 3aICKA

[IporpamMmMa Kypca BHEYpOUHOH AeSITeNbHOCTH «Pelienne sKCrepruMeHTalIbHbIX 33/1a4 10 (PU3HKE)
(manee — kypc) g 9 kinacca coctaBiieHa Ha OCHOBe TpeOoBaHuil denepaabHOro
rocy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOT'O 00I11ero 0Opa3oBaHus (MpUKa3
Munucrtepctsa npocBenieHus: Poccutickoit @eaepanmu ot 31..05..2021 Ne 287 «O06 yTBepKIeHUH
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOT'O OOIIEro
oOpa3zoBanus») ¢ yuérom [IpumMepHoii mporpaMMbl BociuTaHus (IpoToko deneparbHOTo y4eOHO-
METOJIMYECKOr0 00beuHEeHMS 110 o01emMy oopazoanuo Ne 3/22 ot 23. .06. .2022) u [TpumepHoii
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus (IIPOTOKOI
denepanbHOr0 y4eOHO-METOANYECKOTO 00bEIMHEHUS 110 001memMy oOpa3oBanuio Ne 1/22 ot
18..03..2022)..

ITporpamma Kypca Ia€T mpeacTaBiIeHHUE O LeNH, 3a/1a4ax, o0iel cTpaTeruu 00y4eHus, BOCIUTaHUS
U pa3BUTHS 00YyUaIOUIMXCS CPEACTBAMU Kypca BHEYPOUHOIl iesTenbHOCTH «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 10 (PU3UKE», YCTAHABIUBACT COJEPKAHNE Kypca, TPEIyCMaTPUBAET €ro
CTPYKTYypUPOBAaHUE IO pa3fiesiaM U TeMaM; [IpeIIaraeT pacipeaeacHiue yueOHbIX 4acoB 10
pazzenaM u TeMaM U IOCIeA0BATEIbHOCTh UX U3YUEHHUS C YUETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSA3EH, IOTUKK Y4eOHOI0 IIpoliecca U BO3PACTHBIX 0COOEHHOCTEH
o0yyaromuxcs, BKJIYaeT onucanue GopM OpraHu3aluy 3aHATUH U yueOHO-METOIUYECKOro
obecriedeHrs: 00pa30BaTeILHOrO MpoIlecca..

Oobwan xapakmepucmuka yueoHozo Kypca

VY4eOHbii kypc «PemieHue sKcmepuMEHTANBHBIX 3a7ad Mo (Qu3MKe» MaéT ydaliumcs
Hay4YHBIA METO]I TMO3HAHUS U MO3BOJISIET MOJy4aTh OOBEKTHUBHBIC 3HAHUS 00 OKPY’KAIOIIEM MUPE.
Haunnaercs ¢opmupoBaHue OCHOBHBIX (DU3MUECKUX TOHSTHUIM, OBJIAJIEHHE METOJO0M Hay4YHOTO
MO3HAHMS TIPUOOPETEHUE YMEHUU U3MEpATh (U3MYECKUE BEJIMYMHBI, MPOBOJUTH JIA0OPATOPHBIN
SKCIEPUMEHT 110 33JJTaHHOMY QJITCOPUTMY.

YuebHsblit kypc «PerieHne SKCepuMEHTANIBHBIX 3a/1ad M0 (U3UKE» B IENIIX OO0ecredeHus
MPUHIIMIIA BapHATUBHOCTH M ydYeTa HWHAWBHUIYalbHBIX TOTPEOHOCTEH, oOydaromuxcs MpHU3BaH
peanu3oBaTh CIEAYIONIYI0 (YHKIHWIO: PacHIMpUTh, YIIyOUTh, JOIMOJHHUTh H3YYCHHE Y4eOHOTO
npenMera Gpu3nKa.

IIporpamma HOCHUT TpPUKIATHOM XapakTep. SBIsSeTCs €CTECTBEHHBIM JIONOJIHEHUEM
MporpaMMbl M3y4eHHs (U3MKKM Ha YrIyOJEeHHOM YpOBHE B YacTH pEIICHUS KadeCTBEHHBIX,
KOJIMYECTBEHHBIX, JKCIIEPUMEHTAIBHBIX, MPAKTHYECKUX 3a7ad. KOHKpETH3HpYyeT COjep:KaHue
MpPEeIMETHBIX TeM O00pa30oBaTeNbHOTO CTaHAapTa Ha YrAayOJIEHHOM YpOBHE, AaéT MpUMEpPHOe
pacnpeseneHne Yy4eOHBIX 4YacoB IO pas3deliaM Kypca M PEKOMEHAYeT OIpelelIeHHYIO
MOCJIEI0BATEIbHOCTh U3YUEHHUS PA3/EIIOB JJIEKTUBHOIO MPEIMETa C YUYE€TOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, HOCHUT pPEKOMEHIATENbHBIM XapakTep B BOMpoce Tmoadopa
KaueCTBEHHBIX M KOJMYECTBEHHBIX 3a7ay, OSKCIEPUMEHTAIbHBIX MPAKTUUYECKUX 3a/lay B
3aBUCUMOCTH OT BO3MOXKHOCTEH KaOuHeTa (GU3UKH B TAHHOM y4€OHOM 3aBEICHHH.

Memnn:

— pa3BUTHME M AaKTUBU3ALMS MBIIUICHUS YYallMXCs, OBJIAJCHHE HWMH Hay4YHBIMU
MEeTOJaMH MO3HAHUS IPUPOJIbI UEPE3 CUCTEMY TBOPUECKHUX 3a/IaHHI.

— BBISIBJICHHE Y Y4YalllUXCsl CHOCOOHOCTEH K OpUTMHAJIbHOMY, HECTaHIApTHOMY
PELIEeHUIO0 TBOPUECKUX 3a/a4;

— MIPUBJICYEHUE YYECHUKOB K MCCIIEIOBATEIbCKON JNEATEIbBHOCTH M Pa3BUTHE HX
TBOPUYECKUX CIIOCOOHOCTEIA;



— (hopMHpOBaHHE AHATUTHYECKOTO U KPUTUYECKOTO MBIIIICHUS yYalIuXcs B IMpoIecce
TBOPUYECKOI'O MOMCKA U BBIIIOJIHEHUS MCCIENOBAHUM, PEILICHUU 3a/1a4 NOBBIIIEHHON CIOKHOCTU U
OJINMITMA/IHBIX 337a4;

- cojieiicTBrE B MPO(HeCCHOHAIBHONW OPUEHTAINH;

— pa3BUTHE Yy YUEHUKOB LIEJEYCTPEMICHHOCTH U CUCTEMHOCTH B JIEATEIIbHOCTH;

— CaMOYTBEP)KACHUE YyYalIMXCsl Ojaronaps IOCTHIKECHUIO TIIOCTABJICHHOM IIETH |
MyOJIMKauU MOJYyYEHHBIX PE3yJIbTaTOB.

3amaun:

[IpuobpereHre yqammuMucs 3HaHUMN

— O sBieHMAX, BEIMYMHAX, WX XapaKTEPU3YIOLUIUX, 3aKOHAX, KOTOPbIM OHU
MTOAYUHSIFOTCS

— O MeTozax Hay4yHOTrO TMO3HAHUS MPHUPOJBI: HAOMIOIEHHE, H3MEPEHHE, SKCIIEPUMEHT,
MOJEIINPOBAHUE

— O nukie HayyHOro IO3HAHUSA, O MECTE€ 3KCIEpUMEHTa B HEM, O COOTHOIICHUU
TEOPUH U SKCIIEPUMEHTA

— O pomu u Mecre JEMOHCTPAlMOHHBIX, IPOOJIEMHBIX 3KCIEPUMEHTOB B
dbopMynupoBKe GU3NYECKUX 3aKOHOB

- [Tpuobperenne yqanmmMucs yMEHHIA:

— MPOBOANTh HAOMIOJEHUsS] TPUPOJIHBIX SBIEHUH, OMUCHIBATH W 0000IIATh UX

PE3yNIbTaThI
- IUTAHUPOBATh SKCIIEPUMEHT, ONPEAEIISS ONTHMAIbHOE COOTHOIICHHE 1IETIH U CPECTB
- oTOMpaTh MPUOOPHI AJIsl BBITOTHEHHS SKCIICPUMEHTA
- BBITIOJTHSTB KCIICPUMEHT
- MPEICTABIATh PE3yJNbTaThl HAOMIOACHWH W W3MEPEHUH C TOMOIIBI0 TaOIHIl H
rpauKoB

— MIPUMEHSITh MaTEMaTHYECKHE METO/IbI K PEIICHHIO TEOPETUYECKUX 3a/1a4

— pabotatb ¢ y4eOHOM, XpEeCTOMaTUHHOW, CHPAaBOYHOM, HAYYHO-TIOMYJISIPHOI
JTUTEPATypOl, MPOrPAMMHBIMH CPEACTBAMHU

- TOTOBUTH COOOIICHUS M JOKJIAIBI, OPOPMIIATH U IPEICTABIATH UX

— MPEJICTaBIATh JKCIEPUMEHT, HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA OOYYEHHS H
CpeJIICTBA HOBBIX WH()OPMAIIMOHHBIX TEXHOJIOTHI

— y4acTBOBaTh B AMCKYCCHUH, MOHUMAaTh TOUKY 3pEHHUS COOECeHHKAa W TMPU3HABATH
MPpaBoO Ha UHOE MHEHHUE

— BNIQJICHUS HaBBIKAMH KOHTPOJII M OLIEHKH CBOEW JeATeIbHOCTH, YMEHHEM
MIPEJIBUJIETH BO3MOKHBIC PE3yJIbTAThI CBOMX JCHCTBHIA

— Bocnutanue ygammxcs:

- (dbopMHIpOBaHUE HAYYHOTO MUPOBO33PECHUS

— OTHOINICHUS K (PU3UKE KaK K JIEMEHTY OOIIeUeT0BEYECKON KYIbTYPHhI

- HPaBCTBEHHOE

— 3CTETUYECKOE

- MOJTUTEXHHYECKOE 00pa30BaHKE MTyTeM MPAKTUIECKOTO MTPHUMEHEHHSI ITOJTyYSHHBIX
3HAHUU.

- pa3BHTHE MTO3HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYIBHBIX U TBOPUYCCKUX
CIOCOOHOCTE; peur, MBIIUICHHS, MOTHBAIIHH.

Onucanue mecma yuedonoz2o Kypca é yueonom niame

Y4eOuslif kypc «PemieHne skcnepuMeHTAIbHBIX 33/1a4 10 (PU3UKE» OTHOCUTCS K MPEIMETHOM
o0nactu «EcTecTBEeHHO-HAyUHbIE TPEAMETHI.

Peanmsyercst 3a cuer 4YacoB Y4eOHOro TIUIaHA, COCTABIAIOIIMX YacTh, (GopMHpyeMyIO
yJacTHUKaMH 00pa3oBaTelIbHBIX OTHOIIeHHH. [Iporpamma paccuntana Ha 34 vaca B rof (1 Jac B
HEJIETTIO).

['ogoBast mpomeKyTO4YHas aTTecTalusl IPOBOAUTCSA B COOTBETCTBUHU C MOJIOKEHHUEM O (hopMax,
MEPUOJNYHOCTH U TOPSIKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUHOHW aTTecTaluu
yJamumxcs, B popme yTBepkIeHHON yueOHbIM TutanoM Ha 2021-2022 yaeOHblIit To/.



2. Conepkanue y4eOHOro Kypca

1.0cob6ennocTy (pusnveckux HaodoaeHni (3)

Habnronenue, sKkCriepuMEHT, TUIIOTE3a U TEOPUS B €CTECTBEHHOHAYYHOM MO3HaHUU PoJib
JKCIIEPUMEHTA B HayKe.

2. TenJioBble siBJjieHus (3)

ArperaTtHble cocTosiHUSI BeulecTBa. [Ipoiecc miaBieHus. YpaBHEHUE TEIIOBOro OajaHca
TerooOMeH npy CMEMIMBAaHUK XOJIOJHON U TOPSTYEH BOABI U CMEIIUBAHUH BOJIBI CO JIBIOM.

Jlabopamopmuwiii onvim:

«OnpeneneHue Macchl BOJIbI B CHETEY.

3. DuekTpuyeckue siBjeHus (5)

OmnpeneneHue 3JIEKTPUUYECKOrO 3apsia, OINpPEAENICHUE CUJIbl B3aWMOJACWUCTBUS 3apsja.
DnexTpu3alys Tel JIIoObIM 3apsI0M I10 3HAKY.

Cuna ToOKa, HampsbkeHue, conpoTuBieHue. KocBeHHble u3MepeHHs paboOThl TOKa.
N3mepenus mourHocTy npudopa.

KonuyecTBO TEmIOTHI, BBIJCICHHOE MPOBOJAHMKOM C TokoMm. Ompenenenune KIIJ]
HarpeBaTes.

Jlabopamopnvie onvimul:

«OnexkTpusanus Teld pa3HbIMH 3apsAJaMd B 3aBUCUMOCTH OT YCIIOBUS  3aJayu.
B3anMopnencTere HadIeKTPU30BAHHBIX TEID»;

«Omnpenenenue COIPOTUBIICHUS pe3ucTopa, JI0Ka3aTeNbCTBO HEU3MEHHOCTH
CONPOTUBIIEHUS! TPU pPa3IMUHBIX 3HAUYEHUSAX CHJIbl TOKa M HANpsOKEHUU Ha pesucrope’;
«M3mepenue paboThl TOKa;

«I3MepeHre MOIIHOCTH TOKa;

«OmnpeneneHue KOJIUYECTBA TEIJIOTHI, BBIACIAEMOE 3JIEKTPUUECKUM TOKOM IPY HarpeBaHUU
BoJbl. Onpenenennie KII1/ narpesarens».

Bo3moxnsbie npoektsl: «Kax yeeruuumv KIIJ] snexmponacpesamena?y, «lcnonp3oBanue
M3MEHEHUs CONPOTUBIIEHNE TPOBOIHUKA /JIs 3AIIUTHI TOMEIIEHUH OT TOKapay.

4. JJIeKTPOMATHUTHBbIE siBJIeHUd (4)

Bre16op MeToa u3MepeHuit 1 N3MepUTENbHBIX MPHOOPOB. JleiicTBHE CUITBI NIEKTPOMAarHuTa.
OmnpeneneHre BIMSHUS MAarHUTHOTO IIOJII NPOBOJAHMKA HAa MAarHUTHYIO CTpEJIKy KOMIIaca.
YCTpoiCcTBO MPUHIMIM JEHCTBUS MPUOOPOB: dNMEKTPOMArHUTa, TEIUIOBOM CUTHAIM3AIMH, TprOopa
KOHTPOJISI TTPOTEYKU BOJBI, CXEMBI JIEKTPONPHUOOPOB (paaro). Y COBEPIICHCTBOBAHUS NPHOOPOB
croco0oM (hOKaJIbHBIX OOBEKTOB.

Jlabopamopnvie onvimul:

«3mepeHune neiCcTBUS CUITBI DJIEKTPOMArHUTAay;

«Onpenenenue BIUSAHUS MarHUTHOTO TIOJISI IIPOBOJIHMKA HA MAarHUTHYIO CTPEJIKY KOMITacay.

Bozmoorcnvie npoekmul: « IHAYKIMOHHBIE TI€YU - MOIb3a WM Bpen?», «I'ne unaykuus Ham
ITOMOXKET?»

5. 3akoHbl KUHeMaTHKH (5)

CxopocTh paBHOMEpHOTo JBMKeHHUS. OTHOCUTENBHOCTH JABIMKEHHUA. llepememienue npu
paBHOMEpPHOM JABIKeHUU. ['paduky 3aBHCHUMOCTH CKOPOCTH U TE€pPEMEIIEHUs OT BPEMEHH.
Koopaunatabili MeTO onucanus NBWXKeHHS. J[Brokenne ¢ yckopeHueM. CBOOOHOE TajieHne Tel.
I'paduk ckopocTH U epeMeIeHust OT BpEMEHH MPU PABHOYCKOPEHHOM JIBUKCHHH.

Jlabopamopuwiii onvim

«OrpenienieHne yCKopeHne CBOOOTHOTO MaIeHHsD

1. 3akonbl fuHaMuku (10)
BriBog 3axkoHa BCEMHUpPHOro TArOTEHUA. JlaBieHue, CHiIa HOPMAJIbHOTO JaBiieHUsA. Poib
KOJIMYECTBEHHBIX HaOmoneHuil. M3mepenus ¢usmyeckux BenuuuH. Cuia — XapaKTepUCTHKA

B3aumojeiictBusa. Cuma Tsokectu. Bec tenma PaBuoBecwe Tten. TaOGmuuHblidi croco0 ommcaHus
pe3yapTaToB omnbiTa. OmnpeneneHue Macchbl Telaa ¢ MOMOMIbI0 JuHamoMerpa. Cuiia ynpyrocT.
Harsoxenust nutu. Cuna peakiuu onopsl. Jlunamometrp. Pesynbrupytomas cuna. OnpezaeneHue



norpemHocTd u3MepeHuit. Cunia tpenus. Llentp Tsxectu. JlaBieHue, cuia HOPMaJIbHOTO
JaBJICHUSL.

Jlabopamopnvie onvimul:

«OmnpeneneHre 3aBUCUMOCTH JIABJICHUS OT TIJIOIIAU TOBEPXHOCTHU JACHCTBUS CUIIBD»;

«Omnpenenenue 000i Macchl Tela, C IMOMOIIBIO JWHAMOMETpPA HCIONb3Ys YCIOBHS
PaBHOBECHUSI pbluaray;

«OmnpeneneHue CWIbl YIPYrOCTH, HATSXKEHHUS HUTH C TOMOIIBI JHUHAMOMETPAy;
«/3MeHeHrne HaTsSKEHUE HUTU B 3aBUCMMOCTH OT yria HakioHa. [IpuMeHeHune BTOpOro 3akoHa
Hrroronay;

«M3mepenne ko3 PuiinenTa TpeHus»;

«Omnpenenenue eHTpa TSHKECTH Tella HEMPaBUILHOU (OPMBDY.

7. dransbl ucciaenoBanus. [loaroroska 3ammrel ucciaeaoBanus (5)

Otanbl I[UIAHUPOBAaHUS U BBHIMOJIHEHUS SKclepuMeHTa. BbplOop Mertoma wu3MmMepeHuid u
M3MEPUTENbHBIX NMPUOOpoB. [IpencraBieHue, MOMYYCHHBIX PE3yIbTaTOB JKCIIEPUMEHTa B (hopMme
TBOPUYECKOTO oTyeTa. TpeboBaHus, NMpeabsABIseMble K HaydHOMY JOKJIaay M Hay4dHOH paboTe.
TBOpueckuii OTYET.

IIpumeuanue.

1.Yacer 5 pazgena «dranbl ucciaenoBanus. [loaroroBka 3ammThbl UCCIeI0BAHUA» MOTYT
MPOBOAWTBCS 1O Mepe HeoOxoaumocTd. Ecnmm Ha KakoM-muMbO dTame Kypca Y4YeHUK
3aMHTEPECOBAJICS MPOOJIEMOI MO JAHHON TeMe M ONPEACIIUIICA C TEMOM IJisi MCCICAOBAHMS WIH
MIPOEKTa, TO PpALHUOHAIBHO IIPOBECTH TEOPETHUECKYH IOArOTOBKY M PAacCMOTPETh JTalbl
UCCIIEIOBaHMs, CIUIAHUPOBATh MCCIEAOBATENbCKYI0 pabdory. JlanpHeiyto padoTy yueHUK
MIPOBOJIUT CAMOCTOSITENIBHO, MTOJIyYasl Ha 3aHATUIX KOHCYJIbTallUU.

2. B KajleHIapHO TEMaTHYECKOM IUIAHUPOBAHMHM TIPEIYCMOTPEHBI TEOPETHYECKUE U
MPaKTUYECKHUE 3aHATHUA.

[Iporpammoii  mpeayCMOTPEHO  MPOBEIEHHUE  TEKYIIEr0 KOHTPOJs  yCIEBAeMOCTHU
oOyuaroluxcs 1o pasjienam Kypca; MpoBeIeHNe MPAKTHUYECKHUX U JIaDOpaTOPHBIX padoT.

3. Ilmanupyemble pe3ybTaThbl 0CBOEHHUSI y4eOHOI0 Kypca

VYyamuecss T0DKHBI HAYUYUTHCSI BUACTH MPOOJIEeMy B HAOJIOMAEMBIX SIBICHUSX, UCIIOIB3YS
MPAaKTUYECKUI ONBIT W MMEIOUIMECs 3HaHUs IMOdy4yaTh pe3yibTaT. B cioydae HemocTaTka
nH(popManuu J00bITh HEOOXOIUMbIE 3HAHMS JIJISl TOCTHMIKEHHUS TTOCTABICHHOW 11€JIM, YTO TTO3BOJIHUT
KauecTBO TOHMMAHUA (U3MUYECKUX 3aKOHOB. OTO CHOCOOCTBYET OCO3HAHHUIO MPAKTHYECKHX
uccnenoBanuii. OcHOBHAs 4acTh pabOTHI B paMKaxX Kypca OCHOBBIBAETCSl HA MPAKTHUUECKYIO paboTy
yYalMXxcs. DTO TMO3BOJIAET YYAlIMMCS BECTH KAa4eCTBEHHO SKCIEPUMEHT, IJIAaHUPOBaTh €ro,
WCIIOJTH30BaTh MPAKTUUECKHUI HABBIK B MMPAKTUYECKOM HCCIICOBAHUH.

Yuawuecs oondcnvl snamo:
. XapaKTepUCTHUKNA MEXaHUYECKOTO JBHKECHUS
. I'padpuixu 3aBUCHMOCTH CKOPOCTH, TTEPEMEIICHUSI U KOOPAUHATHI OT BpeMEHU
. IIpeoOpazoBanus ["anunes
. 3aKOHBI YCKOPEHHOTO JIBUKEHUSI Tell
. XapaKTepUCTHKU KOJIEOATEIILHOTO JIBHKCHHS
. IlonsTHE Critbl
. YCIIOBUS ¥ BUJIBI PABHOBECHS T
. IIpaBuiio MOMEHTOB
. 3aKOHEBI B3aUMOJEHCTBUS TEI
3akoH ['yka
3aKOH BCEMHUPHOTO TATOTEHUS
3akoH KynoHa - AMOHTOHa
CBolicTBa MarHUTHOTO M 3JIEKTPUUYECKOTO TOJICH
JleficTBHE IEKTPUUECKOTO MOJISI HA HETIOBUYKHBIE 3apsiibl
JleficTBrE MarHUTHOTO TOJIL HA IBUKYIIUECS JIEKTPUUECKHUE 3apsbl
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16. [TpuHnMn nEelcTBUS U3MEPUTEIBHBIX TPHOOPOB
17. CriocoObl BEIYMCIICHUS TIOTPEIIHOCTH U3MEPEHHA
18. Meroa pazmepHoCTE

Yttau;uec;z OO0JHCHBL NOHUMAMb.!

1. Posb ¢pyHIaMEHTAIBHBIX ONBITOB B Pa3BUTHU (DU3UKU
2. MecTo 3KcniepuMeHTa B CTPYKType GU3NYECKOT0 3HAHUS
3. Paznuuath Leb, pe3yJibTar U 3HaYEHUE KOHKPETHOI'O OIbITa

Yuawuecs oonoicnvl ymems:

1. BeInonHATE onpeiesieHHble UCCIIEeI0BAHUS C UCIOIb30BaHUuEM (pu3nueckux mpubopoB u
KOMIIBIOTEPHBIX MOJEIIEH

2. JlenaTb CXeMBbI ONBITHBIX YCTAaHOBOK

3. BBIMOTHATE 3apHCOBKU (PU3UIECKUX OTBITOB

4. JIeMOHCTPUPOBATh U OOBSCHATH OIBITHI

5. AHaJIM3UPOBATH M COTIOCTABIIATH MOJyYCHHBIE JAHHbIC

6. 'paMmoTHO BBIOMpPaTh MacIITad OCEH MpU MOCTPOCHUH rpaduKOB

7. IIporHo3upoBaTh pe3ybTaT OIbITa

8. [IpenckaspiBaTh U3MEHEHHE (PU3NUECKUX BEJIMUMH NPU U3MEHEHUH HauyallbHbIX YCIOBUI

9. Uckatp 1 0TOMpaTh HHGOPMAIIHIO, KOHCTIEKTUPOBATH €€

10. Hcnonb30BaTh ¥ aHAIM3UPOBATh TAOJUYHbIE JaHHBIE

11. [TpuBnexaTh CpaBOYHBIM TEXHUYECKUN MaTeprai (CXeMbl, TAOIUIIBL, TPAPHUKH)
12. ConocTaBiATh MONTYy4YEHHBIE PE3YJIbTAThl C JOCTUTaeMbIMH Ha MPAKTUKE

13. ["'oTOBUTH COOOIIEHUS U AOKJIAbI

14. BricTymnate ¢ cOOOUIEHUSIME U JOKJIaaMU

15. VYyacTBOBaTh B IUCKYCCHH

16. [ToxOupats k qOKIanaM u pedeparaM WILTFOCTPATUBHBIN MaTeprall

17. OdopmitATs COOOIIEHHUS U JOKJIA/Ibl B TMCbMEHHOM BHUJIE

[TpoBepka ypOBHSI YCBOEHHs YyyallUMHCS MaTepuana (aKyJbTaTUBHBIX 3aHSATHH
MPOBOJUTCS IyTeM 3alllUThl UMM TBOpueckoi pabotel. Kak mpaBuio, ywamuiics wiu rpymnmna
ydamuxcs o(QopmiIoT CcBoo paboTy B BuJE pedepara, TBOPUECKOIO IPOEKTa, CTEHJIOBOTO
JIOKJIaJja, KOMIIBIOTEPHON NPE3EHTALMU, JEMOHCTPALMK IOATOTOBIEHHOIO JKCIIEpUMEHTA WIN
M3TOTOBJIEHHOTO (PU3MUECKOT0 MpUoopa.

Oghopmnenue meopueckou pabomsl yyauje2ocs eKa04aem
Hazpanue pa®oTsl
ABTOp MJIM aBTOPCKHUN KOJIIIEKTHB
Llens nuccnegoBanus
Oranel JeSTENBHOCTH
OcHoOBHOE coziepkaHue
PesynbraTsl paboTh
CamoorieHKy TpoJieTTaHHON paboThI
B3aumoorieHky mpozaenaHHoil paboTbl
[IpakTHUecKyro 3HaYNMOCTh
0.  Crucok aureparypsl.
3amuTa padoT MPOBOJUTCS B BUAE CeMHHapa Wi KoHpepeHIuu. OneHUBaeTcs TaKxke
yyacThe B OOCYKIEHHH, KadeCTBO 3a/laBa€MbIX BOIIPOCOB, BIAJEHUE MOHOJOTHUECKOW U
JUAJIOTHYECKOMN peUubl0, YPOBEHD (PU3HMUECKOM KOMITETCHITHH.
TpeGoBanuss K JTUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM Kypca
JOMOJHUTEIBHOT0 00pa3zoBaHus «Pu3nKa B SKCIIEPUMEHTaX U 3a/1a4ax»

BOooo~NoORWDNE

JInuHOCTHBIE pe3ybTaThI:
. cOPMUPOBAHHOCTh  IMO3HABATENBHBIX  HMHTEPECOB  HA  OCHOBE  Pa3BHUTHS
MHTEJJIEKTyalIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH ydaluxcs;



. yOSKIEHHOCTh B BO3MOXKHOCTH MO3HAHUS MPHUPOJIBI, B HEOOXOIMMOCTH Pa3yMHOIO
HUCIIOJIb30BaHUA IIOCTI/I)KGHI/Iﬁ HAayKHu U TEXHOJIOT U JIIsL ,Z[a.HBHCﬁIHeFO Pa3BUTHA YCIIOBCYCCKOI'O
o0LIeCTBa, YBaXEHHWE K TBOpLUAM HAyKH M TEXHHKH, OTHOIICHHE K (H3MKE KaK JIICMEHTY
00I11€4eTI0BEYECKON KYJIBTYPHI;

: CaMOCTOSITEJIbHOCTh B IPHOOPETEHUN HOBBIX 3HAHUH U MPAKTUUECKUX YMEHU;

. TOTOBHOCTh K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMHU
UHTEpEeCcaMU U BO3MOXKHOCTIMU;

. ¢bopMHpOBaHKME IICHHOCTHBIX OTHOLICHWH JApPYr K Jpyry, YUHUTENII0, aBTOpam

OTKPBITHH U U300peTeHMi, pe3yibTaTaM 00yueHusl.

MertanpeameTHble pe3yJibTaThI:

. OBJIAJICHNEC HABBIKAMH  CAMOCTOSITEILHOTO MPUOOPETCHHUS HOBBIX  3HAHUMA,
OpraHM3aliy MPOEKTHO - HCCIEA0BATEIbCKON NeATeIbHOCTH, TOCTAHOBKU 1IeJieH, TIaHWPOBAHNUS,
CaAaMOKOHTPOJISI M OIICHKH PE3yJIbTaTOB CBOCH NEATCILHOCTH, YMEHUSMHU TPEIABUACTh BO3MOYKHBIE
pe3yabTaThl CBOUX ACHCTBUM;

. MMOHMMAHUE pPa3INuuii MEXIy HCXOJHBIMU (aKkTaMd W THIIOTE3aMU I WX
OO0BSICHEHHS], TCOPETUUECKUMH MOJICTISIMU U PealibHBIMH O00BEKTaMH, OBJIaICHUE YHUBEPCAIbHBIMU
y4eOHBIMH JICHCTBUSMH HA TIpUMEpax THUNOTe3 s OOBSCHEHUS W3BECTHBIX (DaKTOB U
HKCIIEPUMEHTAIbHOW MPOBEPKU BBIABUTAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUUECKHX MOoJee
MPOLECCOB WIIH SIBJICHUI;

. MpUOOpPETEHUE OMbITA CAMOCTOSTEIILHOTO MOUCKA, aHalIM3a U 0TO0Opa uHpopMaluu ¢
WCIOJIb30BAHNUEM PA3IIMIHBIX UCTOYHUKOB, H HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH ISl PEIICHUS
MO3HABATENIbHBIX 33]1aY;

. pa3BUTHE MOHOJIOTUYECKOW M JUAIOTUYECKOW PEUYH, YMEHHUS BBIPAXKATh CBOM MBICIH
U CHOCOOHOCTH BBICIYIIMBAaTh COOECEIHHKA, MOHUMATh €ro TOYKY 3PEHHUS, MPHU3HABATh MPaBO
JPYTOro 4eI0oBeKa Ha NHOE MHEHHUE;

. OCBOCHHE TIPUEMOB JICWCTBUW B HECTAHJAPTHBIX CUTYyalHsIX, OBIIAJCHHE
ABPUCTUYECKUMHU METOJAMH PEIICHUS TPOOIIeM;

. dbopMupoBaHHEe yMEHHH paboTaTh B TPYIMIE C BHIIOJHCHHEM Pa3IUIHBIX
COLIMAJTIbHBIX POJIEH, MPECTABIATh U OTCTAUBATh CBOU B3TIISABI U YOSKIEHUS, BECTH TUCKYCCHIO;

. c(hOpMHUPOBAHHOCTh YUCOHOU 1 0OIIETIOIH30BATETHLCKOW KOMIIETEHTHOCTH B 00JIaCTH
UCIONIb30BaHUs  HMH(OPMALMOHHO-KOMMYHHUKAITMOHHBIX TexHojoruii (MKT-kommerenTHOCTH),
pa3BUTHE MOTHBAIMHA K OBJIAJICHUIO KYJIbTYPOW aKTUBHOTO TOJIB30BAHUS CIOBAPSIMU U JIPYTUMHU
MTOMCKOBBIMU CUCTEMAaMHU.

IIpenmeTHble pe3yJbTaThl:

* 3HaHUS O MPHUPOJIe BAXKHEUIINX (PU3MUECKUX SBJICHUN OKPY’KAIOLIEro MUpa U MOHUMaHUe
cMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBS3b N3YUEHHBIX SBJICHUM;

* YMEHHUS MOJIb30BaTHCS METOJIAMU HAyUYHOTO MCCIIEIOBaHUS SBJICHUI IPUPO/IbI, TPOBOIUTH
HaOJI0ACHNUS, TNIAHUPOBATh M BBINIOJIHATH SKCIEPUMEHTHI, 00pabaThIiBaTh pe3yIbTaThl U3MEPEHUH,
MIPENICTaBIATh PE3yIbTaThl U3MEPEHUI C MOMOIIbIO Tabaull, rpaguKoB U (HopMyI, 0OHAPYKUBATH
3aBUCUMOCTH MEXJy (PU3NYECKMMHU BEIIMYMHAMH, OOBSCHATH MOJy4YEHHBIE PE3yJbTaThl U JIENaTh
BBIBO/JIbI, OIICHUBATh I'PAHUIIBI IOTPEITHOCTEN pe3yIbTaTOB U3MEPEHMIA;

* YMEHUS IPUMEHSTh TEOPETHUECKUE 3HAHUS MO0 (PU3MKE HA MPaKTHKE, pelaTh (pu3ndecKue
3aJla4y Ha MPUMEHEHNE TIOJyYeHHBIX 3HAaHUM;

* YMEHHUS U HaBBIKU MPUMEHATH MOJTYUYECHHBIE 3HAHUS [T OOBSICHEHUS TPUHIIUIIOB JIeHCTBUSA
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, PEIICHHWs HIPAKTUYECKHX 3anad IOBCCIHEBHOM JKU3HU,
obecrieyeHrs: 0€30MACHOCTU CBOCH JKM3HM, PAlMOHAIBHOTO IPHPOJONONIB30BAHUS U OXPaHbI
OKpY>KaloIle Cpeibl;

* (hopMupoBaHHE YOSKICHUS B 3aKOHOMEPHOI CBS3M M MO3HABAEMOCTH SIBICHUN MPUPOJIBI,
B O0BEKTMBHOCTH HAy4YHOI'O 3HAHMs, B BBICOKOW LIEHHOCTH HAayKH B Pa3sBUTHM MaTepUAIBLHOW U
IyXOBHOH KyJbTYpBI JIFOJIEH;



* pa3BUTHE TEOPETUYECKOTO MBIIIJICHHUS] Ha OCHOBE (DOPMHUPOBAHUS YMEHHI yCTaHABIMBAThH
(baxThl, pa3nIu4aTh MPUYUHBI U CIEICTBUSA, CTPOUTH MOJIEIH U BBIABUIaTh TUIIOTE3bI, OTHICKUBATh U
(bopMyIHpOBaTh TOKA3aTENbCTBA BHIABUHYTHIX THUIIOTE3, BHIBOJIUTH U3 IKCIIEPUMEHTAIbHBIX (PaKTOB
Y TEOPETHUECKUX MOJIeNIeH (PH3NUECKUE 3aKOHBI,

* (QopmupoBaHHE KOMMYHUKATHBHBIX YMEHHH: [OKJIAJbIBaTh O pe3yjbTaTax CBOETro
MCCIICIOBAHMSI, YIaCTBOBATh B JUCKYCCHH, KPaTKO M TOYHO OTBEYATh HAa BOIPOCHI, UCIOIH30BATH
CIPaBOYHYIO JIUTEPATypy U APyTrue UCTOUYHUKU UHPOpMAIUY;

* IOHHMaHKUE ¥ COCOOHOCTh MPUMEHUTH IS MPAKTUYECKOTO SKCIEPUMEHTA MU PEILICHHS
3aa4 Takue (u3nYecKue SBICHUSA, KaK CBOOOJHOE MaJieHue Tel, KoyieOaHUs HHUTSHOTO U
NPY)KMHHOTO MAasTHUKOB, arMoc(epHOe J[aBieHue, IulaBanue Ten, auddysus, Oonbiuas
C)KMMaeMOCTh Ta30B, Majasi C)KMMAaeMOCTb >KMJIKOCTEH M TBEpIbIX TeN, MPOLECCHl HCIApEHUs U
TUTaBJICHUS BEILECTBA, OXJIAKICHHUE JKUAKOCTH NPU HMCIAPEHUH, M3MEHEHUE BHYTPEHHEH SHEpruu
Tela B pe3yJsibTaTe TEeIUIoNepenayd WM paboThl BHEIIHUX CHJI, DJCKTPHU3AIMs TeJ, HarpeBaHUE
MIPOBOJTHUKOB DJIEKTPUYECKHM TOKOM, 3JIEKTPOMArHUTHAS WHAYKIMS, OTPAXCHUE U MPETIOMIICHHE
CBETA,

* YMEHHS M3MEpATh (PU3UYECKHE BEIWYHMHBI NMPHU TOCTAHOBKE HKCIEPUMEHTa B IpoIecce
UCCIIETOBAHMS: PACCTOSIHUE, IPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHUE, MacCy, CHIY, UMITYJIbC,
paboTy CHIIBI, MOIIHOCTh, KMHETHUYECKYIO SHEPTHI0, MOTCHIUAIBHYIO SHEPrHI0, TEMIIEpaTypy,
KOJMYECTBO TEIUIOTHI, YIEIbHYIO TEIIOEMKOCTh BEUIECTBA, YJIENbHYIO TEIUIOTY IUIaBICHUS
BEIIECTBA, BIAKHOCTb BO3IyXa, CHIIy JJIEKTPUYECKOTO TOKA, JJIEKTPUYECKOE HAIMpPSHKEHHE,
ANEKTPUYECKUN 3apsijl, SIEKTPUUYECKOE COMPOTUBJICHHE, (POKyCHOE paccTosiHue coOuparoen
JIMH3BI, ONTHYECKYIO CHITY JIMH3BL;

. BBIp@XKaTh pE3yJbTaThl M3MEPEHUNH U pPacyeToB B EAMHHUIIAX MeEXTyHapOoIHOM
CHCTEMBI;

* BJIQJICHUE SKCIIEPUMEHTAbHBIMU METO/IaMHU MCCIIeI0OBaHUS B MTPOIIECCE CaMOCTOSTENILHOTO
M3YyYEHUs 3aBUCUMOCTH MPONUIEHHOTO MyTH OT BPEMEHH, YAJIMHEHUS MPY>KUHBI OT MPUIIOKEHHON
CHJIBI, CHJIBI TSDKECTH OT MAcChl Tella, CHJIBI TPEHHS CKOJBKEHUS OT IUJIOMIAN COMPUKOCHOBEHUS
TeJ U CUJIbl HOPMAJIBHOTO JABICHMS, CHIIbI ApXHMeaa OoT 00beMa BBITECHEHHOW BOJbI, NMEPHOAA
KoJIeOaHWH MasTHUKa OT €ro JJIMHBI, 00beMa ra3a OT JaBJICHHUS INPH MOCTOSTHHON TeMIeparype,
KOJIMYECTBO TEIJIOTHl OT TEeMIepaTypbl M MacChl Tela, CKOPOCTH JBMXKEHHMS MOJEKYJd OT
KHHETHYECKOW DHEPIHWH, CWIIBI TOKAa HA YYacTKE MEMU OT DJIEKTPUYECKOTO HANPSKEHHS U
COIIPOTHBIICHUS, 3JEKTPUUYECKOTO0 CONMPOTUBIEHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOLIAIU
MOTIEPEYHOT0 CEUeHHMs] W MaTepuaia, HalpaBJIeHUS HWHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO30YKJIEHUsI, yIi1a OTpasKeHHsI OT yTJja MaJIeHus CBETa,;

* MOHMMAaHWE CMBICIIa OCHOBHBIX (M3WYECKHX 3aKOHOB M YMEHHE MPHMEHSITh HMX Ha
MPaKTUKE: 3aKOHBl JUHAMUKM HBIOTOHA, 3aKOH BCEMHMPHOIO TATOTEeHUs, 3akoHbl Ilackans u
Apxumena, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOHBI TETUIOBBIX SBJICHHH,
3aKOH COXPaHEHUs JIEKTPUUYECKOro 3apsaa, 3akoH OMa ais yyacTka 1ent, 3akoH Jxoyns—IJlenna,
3aKOHBI TEOMETPHUECKON OTITHKH;

* MOHMMaHHWE IPHUHLUIIOB ACUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, C
KOTOPBIMH KaXKIIbIii YEIIOBEK IOCTOSTHHO BCTpPEYaeTCsl B TMOBCETHEBHOW KHM3HH, M CIIOCOOOB
obecriedeHrs: 6€30MaCHOCTH MIPU UX UCIIOJIb30BaHUH;

* OBJAJCHUE PA3HOOOPA3HBIMH CIOCOOAMH BBITIOTHEHHUSI PACUYETOB [UJISI HAXOXKICHHS
HEM3BECTHON BEIMYMHBI B COOTBETCTBHUHM C YCJIOBUSIMHM TOCTaBJIEHHOW 3a/ladyd Ha OCHOBAHUU
MCIOJIb30BAaHHUS 3aKOHOB (DU3UKH;

* YMEHHE HCIIOJIb30BaTh MOJTYUYECHHbIE 3HAHUS, YMEHUS U HAaBBIKM B MOBCEJHEBHOI KU3HU
(6BIT, 3KOJIOTHS, OXpaHa 30POBBS, OXpaHa OKPYIKAIOIIEH CpPe/Ibl);

* HAXOIUTh aJCKBATHYIO MpPEUIOKEHHOW 3amaue (HU3UUECKyI0 MOJeNb, pa3penarb
npobiieMy Ha OCHOBE MMEIOIIUXCS 3HAHUW O TEIUIOBBIX SIBICHUAX C HCIOJIb30BAHUEM
MaTeMaTHYECKOro armapara ¥ OLEHHBATh pPEeabHOCTh TOJIYYEHHOTO 3HAa4YeHHs (usnueckon
BEJIMYMHBI HCMOJb30BaTh 3HAHUS 00 AJIEKTPUYECKUX SIBJICHUAX B IMOBCEIHEBHOM KH3HU IS
obecrieyeHus: 6€30MacHOCTH NpU OOpaleHnH ¢ MPHOOpaMH M TEXHHUYECKUMH YCTPOWCTBAMH, JUIS
COXPaHEHUS 3/I0POBbS U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO MOBEACHHSI B OKpYIKalollel cpee.



B mpouecce oOyueHuss HUCHONB3YIOTCS  CIEAYIOIIME MeTOAbI:  OOBSACHUTEIHHO-
WJUTIOCTPATUBHBIN, I€ATEIbHOCTHBIN, YBPUCTUUYECKUH, JIA0OPATOPHBIX MCCIEIOBAHUHN, HAOTIOACHHUS,
HCCIIEA0BATENIbCKU.

[IporpaMma  TpeaycMaTpuBaeT  HCIONBb30BaHHE  (DPOHTAIBHOW,  WHAMBHIYAILHOM,
rpymnmoBoii (opm padoTrbl oOydarommuxcs. DpoHTanbHas (opma NperycMaTpUBAET IOJady
Marepuaia BCEMY KOJIJIEKTUBY YUYECHUKOB.

NunuBuayanbHas ¢Gopma HpeanojiaraeT CaMOCTOSTENbHYIO HCCIEIOBATENIbCKYI0 paboTy
oOydJaromuxcss TpPH  BBIMOJTHCHUH JIA0OPATOPHBIX  OMBITOB. B mporpamme  OTBOIUTCS
MHIUBUAYAIbHON paboTe mpuopureTHoe mecto. ['pymmoBas paboTa MO3BOJIIET OPUEHTHPOBATH
YYEHUKOB Ha CO3/IaHME TaK Ha3bIBAEMbIX «TBOPYECKUX» MMap WM MOATPYII C YYETOM HX OIbITa
HCCIIEA0BATENIbCKON 1€ATEIbHOCTH.

B mpomecce oOydeHus mNpemxycMaTpuBalOTCsS cieayione (pOopMbl YUeOHBIX 3aHSATHIA:
TUIIOBOE 3aHATHEe (codueraroliee B cebe OOBSICHEHHE M MPAKTUYECKOE YIpakKHEHUE),
co0eceoBaHne, KOHCYJbTAIUs, TUCKYCCHs, NPAKTHYECKOE YIPAXKHEHHE O]l PYKOBOJICTBOM
rejarora Mo 3aKpeIUICHUIO OIpPEAENIEHHBIX HABBIKOB, CAMOCTOSATEIBHOE HMCCIEIOBAaHUE, 3allUTa
HCCIICIOBAHUS.

TemaTuueckoe IJIAHUPOBAHHUE

Ne Haumenosanue pazoenos Konuuecmeo Ilpakmuueckasn
paszoen uacos uacmo
a (nabopamopnuie,
npaxkmuueckue
pabomor)
1 OcobenHoctr (pu3nyecKuX HaAOIIOICHUI 3
2 | TennoBble ABJICHUS 3 3
3 | DineKTpUYECKHE SIBICHHS 5) 5
4 | DneKTpOMarHuTHBIE SBICHUSI 4 2
5 | 3aKOHBI KHHEMATHKH 5 1
6 | 3aKoHBI IMHAMUKU 10 6
7 IToaroToBka 3alIUTHI UCCIEIOBAHUS 4 1
Htoro 34 18
4. TemaTu4eckoe MJIAHUPOBaHUE YUeOHOI0 Kypca
Ne Hama no Mama no Haumenosanue memot Konuuecmeo| Illpumeuanue

HIaany Paxmy uacoe

Pa3zoen «OcobennocTtu duznueckux HaOmoieHu». Beezo uacoe: 3

HabmtoneHue, sKCepuMeHT, TUIIOTE3a U TeOpus B 1
1/1 €CTECTBEHHOHAYYHOM M03HAHUU
2/2 Ponb 3kcriepuMeHTa B HayKe. 1
3/3 Breibop Meroma wW3MepeHMH H  H3MEPUTEIBHBIX 1
pubOpOB.

Pa3zoen «Temnossie aieHusy. Beezo uacoe: 3

4/1 ArperatHble  CcOCTOSHUS — BemiecTBa. lIporecc 1
ILJIABJICHUS.
5/2 Kanopumerpus. YpaBHeHue TeruioBoro OajnaHca. 1

TermooOMeH TIpW  CMEIIMBAaHUK  XOJOMAHOW U
ropsiueii BOJBL.




6/3 Kamopumerpus. TemmooOMeH npu CMENIMBaHUU 1
BOJIBI CO JIBJIOM.

Pa3zoen «nextpuueckue siBaeHusy. Beezo uacog: 5

7/1 Onpenenenue AJIEKTPUUYECKOTO 3apsna, 1
OTIpeNIeICHUEe  CHJIbl  B3aMMOJCHCTBHS  3apsfa.
DnexTpu3aiys Tel JIIoObIM 3apsI0M I10 3HAKY.

8/2 Cuna Toka, HanpsHKEHUE, CONPOTUBIICHHUE. 1

9/3 KocBeHHbie n3MepeHust paboThl TOKA. 1

10/4 M3mepenust MOIHOCTH Tprodopa. 1

11/5 KoanuecTBo TEmIOTHI, BBIAEIECHHOE MPOBOJHUKOM 1
¢ TokoM. Onpenenenne KI1J1 narpeBarensi.

Pa3zden «InexTpoMarHuTHeIe sBlIeHUs». Beezo uacos: 4

12/1 JleiicTBrE CUIIBbI DJIEKTPOMArHMTa. 1

13/2 Onpenenenue BIIUSTHUS MarHUTHOT'O OJIA 1
MIPOBOJIHUKA HA MATHUTHYIO CTPEJIKY KOMIIAca.

14/3 YCTpolCTBO  OpUHLMI  JCHCTBUS  MPUOOPOB: 1
AJIEKTPOMArHuTa, TETIOBOM CUTHAJIN3AIIH,
npubopa KOHTPONSA TPOTEUKH BOMABI, CXEMBbI
3IEKTPONpUOOpoB (paauo).

15/4 VY coBepiieHCTBOBAHUS pudbopoB crocodom 1
(hOKAITbHBIX OOBEKTOB.

Pa3zoen «3akoHbl KHHEMATUKWY. Bcezo uacos: 5

16/1 CkopocTb PaBHOMEPHOTO JIBUYKEHUSI. 1
OTHOCHUTEIBHOCTD IBH)KEHHUSI.

17/2 [lepemenienne npu PpaBHOMEPHOM  JBHIKECHHH. 1
I'paduku 3aBUCUMOCTH CKOPOCTH U HEpEeMEICHHS
OT BPEMEHH.

18/3 KoopannaTHbI METO/ ONIMCAaHUSI IBUKEHHUSL. 1

19/4 JlBuxenue c¢ yckopeHueMm. CBoOojHOE majieHuE 1
TeJl.

20/5 ['paduik CKOPOCTH W TEPEMEIICHUsI OT BPEMEHH IPH 1
ABHOYCKOPEHHOM JIBUKEHUHU.

Pa3zoen «3axoHEI nuHaAMUKUY. Bcezo uacoe: 10

21/1 BbIBO/I 3aKOHAa BCEMUPHOI'O TATOTEHUSI. 1

22/2 JlaByieHue, cujia HOPMAJIBHOTO JAaBJICHUS. 1

23/3 Ponb konmu4yecTBEHHBIX HaOmoaeHun. M3mepeHus 1

(bu3HYECKUX BEJIUYHH.

24/4 Cuna — xapakTepucTuka B3aumopencteusa. Cuna 1

rshxecTu. Bec Tena PaBHOBecue Ted.

25/5 TaGnuuHbIi cr10cOO OMMCaHUs Pe3yJbTATOB OMBITA.

OmnpeneneHnre  Maccl  Teda € MOMOUIBIO 1
ITMHAMOMETDA.

26/6 Cwia ynpyroctu. Hatsokenust autu. Cuiia peakiuu 1

onopsl. JluHamoMerp.

27/7 Pe3ynpTHpyomas cuia. 1

28/8 OrnpeesieHne MOrpenHOCTH U3MEPESHUN. 1

29/9 Cuita TpeHusl. 1

30/10 [lenTp Tsokectu. JlaBieHuwe, cwiia HOPMAaJTbHOTO 1




‘ ‘ haBneHm. ‘ ‘

Pa3zoen «Iloaroroska 3amuThl UCCIIEAOBaHUSY. Bcezo uacoe: 4

31/1 Oransl IUIAHUPOBAHMUS u BBIIIOJIHEHUS 1
IKCIIEPUMEHTA.

32/2 Bribop Meroma wu3MepeHMH M H3MEPUTEIBHBIX
npubopos. [IpencraBieHne MOMYyYEHHBIX 3HAHUH 1
JUIsL BBITIOJIHEHHSI TBOPUYECKOTO 3a/IaHHsL.

33/3 Pesynbrarel skcniepuMeHTa B (opMe TBOPUYECKOTO 1
oTyYera.

34/4 TpeboBanust, npebIBIsSEMbIC K HAYYHOMY JOKIaTy 1
Y Hay4YHOU padore.

5. YueOHO-MeTOIHYECKOe M MATEPHAILHO-TEXHHYECKO0e 00ecneyeHue

YMK «®Pusunka. 9 xiaace»

1. A.B. Ileppriukun, E.M.I'ytHuK «®Pu3nka 9 kinace»: yueOHHUK Ui 00meo0pa3oBaTeIbHbIX
yupexnaenuit. — M.: JIpoda, 2016.

2. ®usuka. Temarnueckoe mutanupoBanue. 9 kinacc (aBropsl A. B. Ileppiukun E. M.
['yTHUK).

3. ®usuka. Coopuuk 3anay. 7—9 kiaccel (aBTopbl A.B. [epsimkus, I'.A. JIoniosa).

4. DeKTpOHHOE MPUJIOKEHHUE K YIEOHUKY.

5. ®uzuka. KoHTposbHBIE U cCaMOCTOATENbHBIE Ppa0doThHI 1o pusnke 7-9 kiaccel (aBTop O.U.
I'pomiieBa).

Jlureparypa

Juis yauresas

1. Bypos B.b., Kabanos C. ®., Cupunos B. U. ®poHTanpHble 3KCHEpUMEHTAIbHbIE
3amaHus Mo ¢usnke B 6—7 kiaccax cpenHeit mkonbl. [Tocodue mis yuurens. — M.: [IpocBemienue,
1981. 112c., u.
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Y4eOHOe M 1IeMOHCTPALMOHHOE 000pY/I0BaHHE

HanmenoBanmne KOMIIJICKTA, O60py,[[0BaHI/I${

Komn-Bo

OobopynoBanue 11t GPOHTAIBHBIX JA0OPATOPHBIX PA0OT M MPOEKTHOI eI TeJIbHOCTH

YHUBEpCaIbHBIN J1abopaTopHbIl Ha0op 1Mo Mexanuke «DPI'OC-madoparopus»

15

VHUBEPCAJIbHBIN J1a00opaTOpHBIA HAOOp MO MOJEKYJISPHOH (PHU3UKE M TEPMOIMHAMUKE
«DI'OC-naboparopus»

15

YHUBEpCAJIbHBIN J1ab0paTOpHBI HaOOp MO 3JeKTpudecTBY WM MarHeTusmy «DPI'OC-15
mabopaTopus»
YHUBEpCaIbHBIN J1abopaTopHbIid HaOop 10 ontuke «PI'OC-nmabopaTopusi» 15

1abopaTOPHBIN KOMILIEKC JUIsl y4eOHOM MPaKTHYECKON M MPOEKTHOW AESITeNTbHOCTU MO
¢usuke 6azoBoro u yrryoneaHoro yposaeir OO0 «Xuminabo» (165 TumoBeix pabot u 52
TUIIOBBIX IIPOEKTA)

KOMIUICKT 00opynoBanus o ¢pusuke «I'MA naboparopus»

Habop AaTynKoB-IMdpoBas sadopatopus npodpuinsHoro yposas HKTK-2027-19

OTtaenbHbIE TPUOOPHI H IONOJHATEILHOE 000PYyI0BaHUE

reneparop Ban-ne-I'paada

HeMOHCTpaHHOHHBIﬁ HCTOYHHUK ITUTAaHUA

KOMIIJICKT IICMOHCTpB,IIPIOHHBIfI AJI U3YUYCHHSA 3JICKTPOCTATHUKU

KOMIUIGKT JUIsi JIEMOHCTpAllMM H W3Y4YeHHs aTOMHOW ¢u3uku/porodpdexr wu
ornpezeneHue noctTossHHou Ilnanka/

NININIDN

KOMIUJICKT AJId JEMOHCTPAlUX U U3YUCHUA KUHEMATUKNU U TUHAMHUKHU

KOMIUJICKT AJId JEMOHCTPALUX U U3YUCHUSA MCXaHUYCCKHUX KoaeOaHuii u BpaIHGHI/II\/'I

KOMIUICKT AJId JE€MOHCTpPAMKU U U3YUCHUA ICPEMECHHOTI'O TOKA

KOMIUJICKT AJId JE€MOHCTpAlMU U U3YUCHUA CBOMWCTB OJICKTPOMAariuTHBIX BOJIH

KOMIUJICKT AJId JEMOHCTpPAlUX U U3YUCHUA TCPMOANHAMUKNU 1 MOJ'ICKYJ'IHpHOI\/JI (1)I/ISI/IKI/I

KOMIUICKT IJId JEMOHCTPALUU U U3YUCHU JJICKTPOMArHeTu3mMa

MOOUIBHBIA  KJTaCC-KOMIUIEKT YCTPOWCTB H3MEpeHHs U 00paboTKM JaHHBIX CO
BcTpoeHHbIME faTunkamu HKTK-2026-19

Ha0Oop /ISt COOPKU IIEKTPOHHBIX CXEM

HaOOp J1abOpaTOPHBIA MO CHEKTPOCKOMUH/OECTIPOBOIHON CIEKTPOPOTOMETP,CBETOBOA
st criekTpodoromeTpa,Habop TIACT.KIOBET,IITATUB JI/KIOBET,YCTAHOBKA JI/W3yUYEHUS
ra30BbIX CIIEKTPOB,HA0OP Ira3.TpyOOK J/u3yueHus ras.crnektpoB. ToB.3Hak Vernier/

HU3KOYaCTOTHBIM TCHCPATOP CUTHAJIOB

croun ais npenogasarens Crll-1

CTOJI yueHHUeCKui TabopaTopHbiii pusmueckuii Ctd-2

YCTaHOBKa JUJIsl U3yUEHUs CONIPOTUBIICHHUS MaTepHalloB/HaNpsbkeHue U nedopmanus/

VMCTOYHUK MUTaHUS 1TaOOpaTOPHbIN

MasITHUK Makcseiia

MOZCIIb THAPABINYCCKOIO Impecca

Ha0Op JUTsl IEMOHCTPAIIMU MAarHUTHBIX TTOJICH

HaOOp MO U3YUYEHHI0 MAarHUTHOTO TOJISt 3eMJIU

MPUOOP I IEMOHCTPAIMK ICUCTBUS T1a3a. Mojelb 3peHus.

[EEY) S ey ey gy -y iy




pUOOp I U3MEPEHUS PaIMAIIMOHHOTO (DoHA

TCICCKOII
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