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Pa3znen 1. XapakrepucTuka nporpaMmmbl

1.1. Heap peanu3anuu NporpaMMbl — COBEPIIEHCTBOBAHUE MPO(ECCHOHATBHBIX

KOMIIETEHIIUM  TEAaroroB, HEOOXOJIMMBIX TMpPU  TMPOBEACHUU  (PUIUYECKUX
HKCIIEPUMEHTOB B COOTBETCTBUU ¢ TpeOoBaHusamMu OI'OC.
1.2. Ilnanupyemble pe3yJbTaThbl 00yUEeHUs:
Tpynosas pr AOBOS 3HaTh Ymerb
bynkus aeiicTBue
Ob6menenarorn | OcyliecTBICHUE coJiepKaHue [IpumeHnaTh
yeckas npodeccuoHanbH | HOPMAaTHBHO- pa3Ho0Opa3HbIe
byHKIIHS. Ol JIESITENIbBHOCTU | MPABOBOTO METO/Ibl U
OOyueHue B COOTBETCTBUU C | OOECIICUECHHS MIPUEMBI JIJIs
TpeOOBAHUSIMU OpraHu3aluy U IPOBEICHUS
denepaabHbIX IPOBEICHUS busnueckoro
rOCyJAapCTBEHHBIX | (PU3UYECKOTO HKCIIEPUMEHTA T10
o0pa3oBaTeNbHBIX | ADKCIIEPUMEHTA NP | MEXaHUKE,
CTaHJIapPTOB peanu3anuu MOJICKYJIIPHOM
JOIIKOJBHOTO, O0OHOBJIEHHBIX busnke u
Ha4aJIbHOTO OI'OC n ®OOII TEPMOJIMHAMUKE,
oO1ero, 000 u COO no ANEKTPOJIUHAMUK
OCHOBHOTI'O busuke; ¢, KoJeOaHusIM U
oO0IIIero, CPEeAHET0 | METOAUKY BOJTHAM,
o011ero POBEACHMUS r€OMETPUUYECKON
oOpa3oBaHMUs. buznuecKoro OTITHKE,
AKCIEPUMEHTA 110 KBAaHTOBOM
MEXaHUKE, busnKe ¢ yuetom
MOJIEKYJISIPHOM TpeOOoBaHMIA
busnke u OXpaHbl TPy1a U
TEPMOIUHAMUKE, TEXHUKA
ANEKTPOJUHAMUKE, | O€30MaCHOCTH B
KOJICOaHUSIM U COOTBETCTBHH C
BOJIHAM, benepaibHbIMU
reOMEeTPHUIECKOM 00pa3oBaTeIbHBI
OTITHKE, MU TIpOorpaMMaMu
KBaHTOBOM 1o ¢usuke B 7-9
busuke; u 10-11 xnaccos
TpeOOBaHUS 0a30BOrO M
OXpaHbI TpyJa U yrayOJIeHHOTO
TEXHUKU YPOBHSI

0€30I1aCHOCTH.




1.3. Kareropus ciaymareseii:
yauTens GU3MKu

1.4. ®opma odyuenuss — OuHas
1.5. Cpok ocBoeHUs1 TPOrpaMMbI: 24 4.

Paszgea 2. Coaep:kaHue nNporpamMmabl

HaumeHoBaHue pa3jiesioB
(Mopny.Jieil) u Tem

Bcero
4acoB

Buasbl yueOHbIX 3aHATHI,
y4eOHBIX padoT

Jlexkuus,
yac

HNHTepakTuBHOE
(mpakTHYecKoe)
3aHsATHE, Yac

DopMblI
KOHTPOJIs

BxoaHag nuarHoctuka

1

TCCT

Moayas 1.
HopmatuBHO-nIpaBoBOE
o0ecneueHune
OPraHu3anuu u
NPOBeJACHNS
(puszuyeckoro
IKCIIEPUMEHTA MPH
peajuzaumnu
o0HOBJIeHHBIX PI'OC n
DOOII OO0 u COO
no gusuke

1.1.

dusnyecKkuii
skcniepumMeHT B ®I'OC u
denepanbHbIX pabounx
mporpamMmax o
y4eOHOMY MpPEIMETY
«Dusuka» OO0 u COO
Ha 0a30BOM U
yIriyOJIE€HHOM YPOBHSX

1.2.

TpeboBaHus TEXHUKHU
0€30ITaCHOCTH I10
OpraHU3allMH U IIPH
IIPOBCICHHUH
dusngecKoro
DKCIICPUMCHTA

Monyas 2.
Pdusznueckuid
IKCIIEPUMEHT KaK
Ba’KHOE CPeCTBO
o0yuenus pusuke

2.1.

DOopMBI UCIIOJIB30BAHUS
(hu3nyecKoro
AKCIIEpUMEHTA B
o0pa3zoBaTeILHOM
nporecce




2.2.

MeTtoauka mpoBeIeHUs
bu3nIecKoro
HKCIIEPUMEHTA

Moayab 3. ®uzuveckuid
IKCIEPUMEHT

19

13

3.1.

dusnueckuii
AKCIIEPUMEHT I10
MEXaHUKE

3.2.

OusnyecKku
AKCIIEPUMEHT I10
MOJICKYJIIPHOH (U3HKE U
TEPMOTMHAMHKE

3.3.

dusnueckui
SKCIIEPUMEHT I10
BJICKTPOJIMHAMUKE

3.4.

dusnueckui
AKCIIEPUMEHT IO TEME
«KomnebaHus ¥ BOJIHBI

3.5.

dusnueckuii
AKCIIEPUMEHT I10
F€OMETPUYECKON ONITUKE

3.6.

PusznuecKuit
AKCIIEPUMEHT I10
KBaHTOBOM (pU3MKe

Hrorosas arrecraius

Tecr,
MpaKTUYeCcKas
pabora

Hroro

24

10

14




2.2. Pabouas nporpamMmma

Bxoanasi nmarnoctuka (MHTepakTHBHOE (MpaKTHYECKoe) 3aHsATHE - 1 1.)
[IpakTrueckas paboTa TeCTUPOBAHUE.

Mopayab 1. HopmaTuBHO-IpaBOBOe ofecnevyeHne OPraHUu3aluu ¥ MPOBeAeHUs
(puznveckoro IKcnepuMenTa npu peaauzanun 00HoBJIeHHBIX PI'OC n1 POOII
000 u COO no Ppusuke (JieKHuU — 2 4.).

Tema 1.1. ®usmueckuii skcnepumeHT B PI'OC u DenepanbHbIx padoOUnx
nporpammax o ydeOHomy mnpeamery «®Puzumkay OOO nu COO Ha 0a3zoBoM U
yriy0saéHHOM ypoBHSX (1 4.).

Jlexyus. HopmaTuBHOE oOecrnieueHre NpoBeIeHHs (PU3NUECKOTO SKCIEPUMEHTA TIPH
peasin3aliuid OOHOBJIEHHBIX (peEepalbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJIapTOB U (peiepasIbHBIX padOUYUX MporpamMm 06a30BOTO U YrIyOJIEHHOTO YPOBHS
no (Qu3nKe OCHOBHOTO OOIIEro W cpeaHero ooOmiero oOpaszoBanusa. Pabouas
nporpamMma no (¢gu3uke 0a30BOTO U YIIIyOJIEHHOTO YpPOBHSI OCHOBHOT'O OOIIETO U
cpenHero obmero oOpa3zoBaHus. I[loypouHoe maHMpOBaHUE. DIJIEKTPOHHBIE
(mmdposbie) 00pazoBaTEIbHBIE PECYPCHI.

Tema 1.2. TpeOoBaHUS TEXHUKU O€30MTACHOCTH MO OPraHU3alUy U IPHU IPOBEICHUN
dbuszuyeckoro sxcriepuMenta (1 4.).

Jlexyus. Opranuzaius OXpaHbl Tpy/ia MPHU MPOBEICHUN (PU3NUECKOTO IKCIIEPUMEHTA.
TpeboBanus CanlluHoB k oOpa3zoBaTenbHOMY Tpolieccy Mo (U3UKEe, B TOM YUCIIE
IIpU NPOBEJECHUHU (PU3MUECKUX IKCIIEPUMEHTOB.

MoayJb 2. Du3n4ecKuil IKCIEPUMEHT KaK Ba)KHOE CPeICTBO 00yueHns pusuke
(Mexkumuu — 2 4.).

Tema 2.1. ®opMbl UCIIOJIB30BAHUSA (PU3NUECKOTO FIKCIIEPUMEHTA B 00pa30BaTEILHOM
nporecce (1 4.).

Jlexyus. DOU3NYECKUIN HKCIIEPUMEHT, IIeNH, 3a7aud, pealu3anus B Yy4eOHOM
NesTebHOCTH. J[eMOHCTpalMoHHbIN  (pu3ndeckuil dSKcnepuMeHT. Poib U MecTo
JEMOHCTPALIMOHHOTO JKCIEpUMEHTa B y4yeOHOM Kypce ¢usuku. JlabopaTtopHbie
(u3ruecKre ONbIThl B ypOUHOU yueOHOM AesTenbHoCcTH. OpraHu3alys U NpoBeAeHue
npakTUYecKol paboTsl o (u3uke. Bupryanbusiii pusmyeckuit sxcrnepument, [T-
Ja00paTOpHbI  (PU3MYECKUNA  DKCIEPUMEHT W MBICICHHBIA  DKCIIEPUMEHT.
CaMOocCTOSTENbHBIA IKCIIEPUMEHT, KAK OCHOBA 00yueHHUs (U3HMKE HA YrITyOJIeHHOM
ypOBHE B cpeaHel mikoiie. Jlomamnnii puanyeckuii SKCIEpUMEHT Kak d(pPpeKTuBHOE
METOJMYECKOE CPEACTBO 00yUueHUs (PU3MKe.

Tema 2.2. Meroauka mpoBeneHust pu3ndeckoro skcnepumenta (1 4.)
Jlexyus. IHTETpaTHBHAS METOJMKA MPOBECHUS IEMOHCTPAIIMOHHOTO (hU3UIECKOTO
HKCIIEPUMEHTA.

Moayas 3. ®Pu3uyecKHil IKCHEePpUMEHT (JeKIUUM — 6 4., MHTepaKTHBHbIE
(mpakTnyeckne) 3ansaTus — 11 4.)



Tema 3.1. ®U3NYECKUN SKCIIEPUMEHT IO MeXaHUKe (JieKuus — 1 4., MHTEpaKTUBHOE
(mpakTUuecKoe) 3aHATHE— 3 .).

Jlexyus. YuebHOe 000pynOBaHHE MO MexaHuke. PU3MUYECKHN SKCIEPUMEHT I10
MexaHuke. TpeOGoBaHus TeXHUKU Oe30macHOCTU. TpeOoBaHMS K IPOBEACHUIO
(bu3MYEeCcKOro SKCrepruMeHTa o0 MEXaHUKE.

Hnmepaxmusnvle (npaxmuyeckue) 3auamus

IIposeoenue onvimos (7-9 knaccwl)?.

- OnbIThI, I€MOHCTPUPYIOLINE 3aBUCUMOCTh PACTSDKEHUS (IeopManun) MpyKUHBI
OT NPUJIOKEHHOM CHUJIBI.

- OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbKEHUS OT Beca Tena
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

IIposeodenue guszuueckozo sxcnepumenma (10-11 xknacc).

- N3yueHune HEpaBHOMEPHOIO MABMKEHUS C LEJIbIO OIMpPENENeHUs MIHOBEHHOM
CKOPOCTH.

- MHccnenoBanue COOTHOLICHUS MEXAY IIYTSMH, NPOWJICHHBIMH TEJIOM 3a
MOCJIEAOBATENbHBIE PpPAaBHBIE IMPOMEKYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

- U3yuyenue nBuxeHus Teaa, OpOLIEHHOTO TOPU30OHTAJIBHO.

- HcenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIEr0 OCh BPAICHUS.

- N3y4yenue abCo0THO HEYHPYTOro yJaapa ¢ HOMOUIbIO ABYX OJUHAKOBBIX HUTSHBIX
MasiITHUKOB.

- UccnemnoBanue cBsi3u pabOTHI CUIIBI C N3MEHEHNEM MEXaHWYECKOW DHEPTHH Tesla Ha
IIPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Tema 3.2. Quzuueckuti sKCnepuMeHnm no MOJEeKYIAPHOU pusuKe U mepmoOUHaAMUKe
(nexyusi — 1 u., unmepaxmuenoe (npakmuveckoe) 3ausamue— 2 u.).

Jlexyus. YueOHOEe 000pYyIOBaHUE TO MOJICKYJISAPHON (PU3MKE U TEPMOJMHAMHUKE.
®u3nyecknii  DKCIEPUMEHT TI0 MOJIEKYJISIpHOM (u3uke U TepMOJIUHAMHUKE.
TpebGoBaHus K MPOBEICHUIO (PU3NUECKOTO SKCIIEPUMEHTA 110 MOJICKYJISIPHOUN (pu3HKe
U TepMouHaMuke. TpeboBaHMs TEXHUKU O€30MaCHOCTH.

UnmepaxmusHvle (npaxmuyeckue) 3auamus

IIposedenue onvimos (7-9 knaccot).

- ONbBITHI 10 HAOJTIOJACHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

- OnBITHI O 0OHAPYKEHHIO ACHCTBUS CUIJT MOJICKYISIPHOTO TTPUTSKCHUS.
IIposeoenue gusuuecrkozo sxcnepumenma (10-11 knacc).

- Onpenenenue Macchl BO3yXa B KJIIACCHOW KOMHATe HA OCHOBE M3MEPEHHUH 00bhEMa
KOMHATHI, IaBJICHUS U TEMITEpaTyphbl BO3AyXa B HEH.

- UccnenoBanue 3aBUCHMOCTH MEXTy TTapaMeTpaMH COCTOSHUS pa3peKeHHOTO rasa.
- 3mepenune oTHOCUTENBHOM BIQXKHOCTH BO3/1yXa.

Tema 3.3. Qusuueckuii 3Kcnepumenm no sjaekmpoounamuxe (nekyus — 1 u.,
uUHmMepaKxmueHoe (npakmuiecrkoe) 3ansimue— 2 u.).

Jlexyus. YaebHoe 000pymoBaHue 10 eKTpoanHamMuke. OU3ndeckuii SIKCIEPUMEHT
Mo dJeKTpoAnHamMuKe. TpeOoBaHus TEeXHUKH Oe3omacHOCTU. TpeOoBaHus K
(bU3UYIECKOMY SKCIIEPUMEHTY TIO AJIEKTPOIMHAMHUKE.

Hnmepaxmuenvie (npakmuyeckue) 3aHamusl

! Conepxanue ®enepansHoii paboueii mporpaMmsl 1o Gusuke 7-9 Knacchl



IIposeodenue onvimos (7-9 knaccwi)

- ONbITHI 10 HAOIIOACHUIO ANEKTPU3ALMHU TEJT UHIYKIUEH U IPU COMPUKOCHOBEHUH.
- UccnenoBanue nelicTBUS DIEKTPUIECKOTO TTOJIS HA TIPOBOIHUKH U JUAICKTPHUKH.

- UccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, HAYIIETO Yepe3 pPE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

IIposeoenue gusuuecrkozo sxcnepumenma (10-11 knacc).

- 3mepenne 31mekTpo€MKOCTH KOHIeHCaTOpa.

- I3ydeHne cMemanHOTO COSTMHEHHMSI PE3UCTOPOB.

- HM3mepeHue H3IIEKTPOABMKYIIEH CHJIBI WCTOYHMKA TOKA W €r0 BHYTPEHHETO
COTPOTHUBJICHUSI.

Tema 3.4. Quzuueckuii s3xcnepumenm no meme « Konebanus u éonnwry (nekyusi — 1 u.,
uUHmMmepaxkmueHoe (npaxmuveckoe) 3ansimue— 2 u.).

Jlexyus. YuebHoe 00opyaoBaHHe, UCIIOJIb3yeMoe Mpu u3ydeHun Tembl «Kosebanus
U BoJHA». DU3NYECKUN OKCHEPUMEHT I10 DJIECKTPOMATHUTHBIM SIBJICHUSIM.
TpeGoBanust TeXHUKU 0€30MacHOCTU. TpeboBaHus K (PU3NUECKUM IKCIIEPUMEHTAM
10 DJIEKTPOMArHUTHBIM SIBIICHUSM.

UnmepaxmusHvle (npaxmuyeckue) 3auamus

IIposeoenue onvimos (7-9 knaccot).

- MoaenrpoBaHre HEBO3MOXKHOCTH pa3/iesieHUs MOJIOCOB MarHUTA.

- MarnutHoe noJsie Toka. DNEKTPOMAarHur.

- DJIEKTPOBUTATENH IIOCTOSTHHOTO TOKA.

- UccnenoBanue SBIEHUS JICKTPOMArHUTHON WHITYKITHH.

- OnbiTel Dapajes.

- I3yueHne cBOWCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TeiedhoHa.
IIposeoenue gusuuecrkozo sxcnepumenma (10-11 knacc).

- UccnenoBanue AeMCTBUS TOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

- UccnenoBanue siBIEHUS AIEKTPOMArHUTHON MHIYKIIUH.

- HccnenoBanue mnepeMEHHOTO TOKAa B IEMU M3 TOCIEIOBATENIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 3.5. Quzuueckuti sKcnepumenm no ceomempudeckoi onmuxe (nekyus — 1 u.,
unmepaxkmueHoe (npaxmuveckoe) zanamue— 1 y.)

Jlexyus. YdeOHOe 00OpyJAOBaHHWE [0 BOJHOBOM U T'E€OMETPUYECKOW OITHUKE.
®u3nyecKnii SKCHEPUMEHT [0 ONTHUKe. TpeOoBaHHS TEXHUKH O€30MaCHOCTH.
TpeOoBanus Kk GU3MUECKOMY IKCIIEPUMEHTY 10 ONTHKE.

HnmepaxkmusHvie (npakxmuyeckue) 3aHamust

IIposeoenue onvimos (7-9 knaccot).

- OnpenencHre GOKYCHOTO PACCTOSHUS U ONITHYECKOW CHIIBI COOMPAFOIIICH JTUH3HI.

- OmBITHI IO BOCIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJEHUU Yepe3 IIBETOBBIC
(bUITBTPHI

IIposeoenue gusuuecrkozo sxcnepumenma (10-11 xknacc)

- I3smepenue nokasaresns mpeioMIICHUS CTEKJIa.

- UccnenoBanue cBONWCTB M300pakKeHUI B JTMH3AX.

Tema 3.6. @usuueckutl dKcnepumeHm no Keawmoeou @usuke (nekyus — 1 u.,
uHmepaxkmueHoe (npaxmuueckoe) zansimue— 1 y.)
Jexyusa. YuyeOHOe o0O0OpyIOBaHHE [JIi ONBITOB [0 KBAaHTOBOW (hU3HKE.



JleMOHCTpallMOHHBIE OMNBITHI O KBAaHTOBOW (u3uke. TpeOOBaHMS TEXHUKU
0€30MacHOCTH.

HnmepaxmusHvle (npaxmuyeckue) 3anamus

IIposeoenue onvimos (7-9 knaccot).

- Ismepenue pagnoakTuBHOTO (PoHa.

IIposeoenue gusuuecrkozo sxcnepumenma (10-11 knacc).

- HaGmroenne muHedyaToro CrexkTpa.

- UccaenoBanue TpekoB yacTull (o TOTOBBIM (oTOrpadusim).

HroroBasi arrecTanms. (MHTePaKTHBHOE (IPAKTHYECKOE) 3aHsATHE- 2 4.)
[IpakTuueckasi paboTa: TECTUPOBAHUE

[Ipaktueckass  pabora. BreimmonHeHnwe  QU3MYECKOTO  IKCIEpPUMEHTA 10
IIPEUIOKEHHON MPETIOJABATEIEM TEME.

Pazges 3. ®opMbl aTTeCcTALIAM U OLIEHOYHbIC MATEPHAJIBI

BxoaHo# KOHTPOJIb

dopma: TeCTUpOBaHHE

Onucanne, TPe0OBAHUSA K BBINOJHEHHIO:

TectupoBanue BkiitouaeT 10 3aganuii, Ha BbITONIHEHUE OTBOAUTCS 30 MUHYT.
Kpurtepun onennBaHus:

TecT cunTaercs BBIOJHEHHBIM IPU BEPHBIX 0TBETAaX Ha 70% 3amaHuil.
Kosm4yecTBO NONBITOK: HE OTPAHUYEHO

IIpuMmepsI 3agaHui:

1. Ha3oBuTe OCHOBHBIE BUbI YUEOHOTO HKCIIEPUMEHTA!

a) JIEMOHCTPAIIMOHHBIN, JIA0OpAaTOPHBIA WM  (POHTAIBHBIN, MPAKTHKYM,
BHEKJIACCHBIC HAOJIOJCHUS U OTIBITHI;

0) IEMOHCTPALIMOHHBIH, TAOOPATOPHBIHN, MPAKTUKYM;

B) JICMOHCTPAIMOHHBIN 1 J1a00OPATOPHBIM.

2. JleMOHCTpaIys MOXKET BBICTYTIATh:

a) B KaUeCTBE METO/Ia;

0) B KaUeCTBE METOJIMYECKOTO MTPUEMa;

B) B KaUECTBE METOa WM ITpUEMa.

3. Cpenu Ha3BaHHBIX TPeOOBaHUN K MPOBEACHUIO JEMOHCTpPAIU, MPOBOJUMBIX C
nomompto [[OP (HarmsmHOCTH, HAACKHOCTH, YOCIMTEIHLHOCTh, BHIUMOCTD,
KPaTKOBPEMEHHOCTh) HE XBaTaeT TPCOOBAHMS:

a) OCTETUYHOCTH,

0) CUCTEMHOCTH,

B) Ha3BaHbI BCE TPEOOBAHMS.

4. IlIxonpHBIN PU3NIECKUNA IKCTIEPUMEHT UTPAET POJIb (BHIOEPUTE TTOJTHBINA OTBET):
a) McTounuka 3HaHUiA.

0) Harmsnaoctw.

B) CpenctBa 00yuyeHus.

r) Merona oOydeHusl.

n) [lpuema oOyueHusl.

€) AKTUBM3AI[MU TTO3HABATEIHHOMN I€ITEIbHOCTH YUaIIUXCS.

5. bnarogapst koMnbIOTEpPY B Ipoliecce 00yUeHus (BBIOEPHUTE MOJHBINA OTBET)



a) IOCTUTAETCs BBICOKAsl CTENIEHb BAPbUPYEMOCTH JEMOHCTpALU;

0) yMeHbIIIaeTCsl BpeMsi TIoKasa JEMOHCTPAIIH;

B) aKTUBU3UPYETCS yueOHas NESITEIbHOCTh yUallluXCsl;

I') aKTUBU3UPYETCS ACSITEIBHOCTD YUUTEIIS;

J) TPOUCXOJUT TEPEHOC aKIEHTa C OO0ydarolled AesTeJbHOCTH YYHUTENs Ha
MIO3HABATEIIbHYIO JEATEIbHOCTD YUaIlIUXCA.

6. lllynT amnepmeTpa npeaHa3HaueH JJis:

a) peryJupoBKHU CUJIbl TOKA Ha JJAHHOM y4YacTKE LEIH.

0) YMEHbIIICHUS TOTPEIIHOCTA U3MEPEHUN aMIIepMeTpa.

B) U3MEHEHUS Mpezeia u3MepeHust mpuoopa.

T') HOBBIIICHUS] HAJIEAKHOCTH U OE30MTaCHOCTH U3MEPEHHUSI.

7. Yto mpeAnoaraeT 3Tan 4YyBCTBEHHO-KOHKPETHOTO BOCIIPUATHUS B (DOPMHUPOBAHUH
HAay4YHOT'O NOHATHA?

a) aOCTparupoBaHuE, T.€. OTJEJICHHUE CYIIECTBEHHBIX NPU3HAKOB IOHATUS OT
HECYIIECTBEHHBIX;

0) LeleHanpaBlIeHHOE BOCIPUSTHE OpraHaMU YYBCTB Ba)KHEHIIMX HPOSBICHUN U
CBOMCTB IIPEIMETA U3YUYECHUS;

B) 0000111eHNE HA0JII0JaEMBIX CTOPOH M CBOMCTB OOBEKTA B BUJIE HAIJIAIHO-00pa3HOM
MOJICIIN;

r) o0orameHe SMOIMOHATbHO-UYBCTBEHHOM c(pephl TUUHOCTH yUaIIETroCs;

1) HET MPAaBUIILHOTO OTBETA.

8. BblOepure 00s13aTeIbHBIE TUIBI YPOKOB ISl MOCTPOCHHUS HMX CUCTEMBI MpHU
M3Y4YEHUU pasjielia Kypca GU3HNKu:

a) ypOK U3y4€HHsI HOBOTO MaTepuaa, ypok IpUMEHEHUs 3HAHUI YMEHUI 1 HABBIKOB,
ypok - naboparopHasi paboTa, YpOK OOOOIIEHUS 3HAHUW, YPOK KOHTPOJIS U
KOPPEKLUHU 3HAHUI, YPOK HETPAAUIIMOHHOTO TUIIA;

0) ypOK-uTpa, ypOoK pelieHus 3aj1ad, ypok- IpakTUKyM (JlabopatopHas paboTta), ypok
— KOHTpOJbHast paboTa, YpOK YCBOEHHUs 3HaHUI, YpOK CHUCTEMaTH3alUU 3HAHUM,
YPOK-CEMHHAp;

B) YPOK M3Y4YE€HUSI HOBOI'O MaTEpUAJIa, ypOK NIPUMEHEHUS 3HAHUI YMEHUI U HABBIKOB,
YpOK 0000IIeHUSI 3HAHUM, YPOK KOHTPOJISI U KOPPEKIIUU 3HAHUA.

9. K 1MHaMH4YECKUM I€MOHCTPALMOHHBIM MOJEIISIM OTHOCSITCSL:

a) MOJIEJIb C OTKPBITHIM JIOCTYIIOM B OJIOK BBOJIA IaHHBIX;

0) MOJIeJb, HEe U3MEHSIONIASACS C TCUCHHUEM BPEMEHH;

B) MOJIEJIb C 3aKPBITHIM JIOCTYIIOM B OJIOK BBOJA IaHHBIX.

10. KoMmmnbloTepHBIA JIEMOHCTPAIMOHHBIA (PU3NYECKUA HKCIEPUMEHT MOXKET
UCITIOJIb30BATHCS KaK:

a) TPAAUIMOHHBIA UCTOYHUK «TOTOBOTO 3HAHUSY;

0) cpelICTBO HATJISITHOCTH;

B) TPEHAXKED;

I') CPEACTBO KOHTPOJI YUEHBIX JTOCTUKEHUHN yUaIIUXCS.

OTBeTHIL.

a)

B)

0)

0), B), I), 1), €).
a), B), 1).

e



6. B)
7.06)
8. a)
9.a)
10. 6)

Hrorosas arrecranuda

1 uacmop

dopma: TECTUPOBAHUE

Onucanne, TPeOOBAHUSA K BHINOJIHEHUIO:

TectupoBanue BkitouaeT 10 3amanuii, Ha BbITOIHEHUE OTBOAUTCS 30 MUHYT.
Kpurepuu oneHuBanus:

TecT cunTaercs BHINOJIHEHHBIM MPU BEPHBIX 0TBeTax Ha 80% 3amaHuil.
KosuvecTBo monbITOK: 1 pas

Ipumeps! 3ajaHUi:

1. Beibepute BEepHYIO THUIIOJIOTHIO CPEJICTB 00yueHus pusuke:

a) neMoHcTparuonHoe odopyaoBanue, TCO, TaOaulbl, pUCYHKH, MOJAEIH, KHUTH;

0) BepOaJsibHBIC, HATJISITHBIE, CIICI[UANIbHBIC, TEXHUYECKUE;

B) CJIOBECHBIC, HATJISTHBIC, TPAKTUUECKHE.

2.B mKOmpHBIX (QU3MYECKHMX KaOWMHETax sl OOecreyeHus] YYCHUUYECKUX
71a00pPaTOPHBIX CTOJIOB UCIIONB3YIOTCS HAMPSIKCHUS

a) 220B;

0) 36B u 42B;

B) 36B.

3. Cpenu Ha3BaHHBIX TpeOOBaHUN K MPOBEJCHUIO TEMOHCTPAINMA, MPOBOJUMBIX C
nomomibto [[OP (HarnmsagHOCTh, CHCTEMHOCTH, YOEIUTEIbHOCTh, BHIUMOCTD,
KpPaTKOBPEMEHHOCTh) HE XBaTaeT TPEOOBAHMS:

a) HaJAC)KHOCTH,

0) 3CTETHYHOCTb,

B) Ha3BaHbl Bce TPEOOBAHMUS.

4, ®U3NYECKUH SKCICPUMEHT B IUIAHE Pa3BUTHS JUYHOCTH IPEUMYIICCTBEHHO
JOJDKEH UMETh XapaKTep:

a) penpOyKTUBHBIM;

0) MPOIyKTUBHBIA;

B) TBOPUYECKHIA.

5. Haubosnee 3naunmsie 1ienmu, peanusyemsble ¢ momotibio [{OP B cucteme nkoiasHOTO
bu3HYeCcKOro KCrepruMeHTa (BhIOEPUTE MOTHBIN OTBET):

a) MHIUBHUAyanu3anus u quddepeHnuanus nporecca o0yueHus;

0) ocyiecTBlieHHe KOHTPOJIsi ¢ OOpaTHOHM CBSI3bIO, C JMATHOCTUKONW M OIIEHKOM
pE3yNbTATOB;

B) YMEHBIIICHUS TPYA03aTPAT YIUTEIIS;

T') YCUJICHUE MOTHUBAITMU O0yYCHUS,

1) CYIIECTBEHHO PACUIUPSIET BO3MOKHOCTH IPUMEHEHUSI KOMITBIOTEPA, KaK CPEJCTBA
oOyueHus;



€) YBEJIIMYEHHUE Pa3MEPOB BAXKHBIX JIeTaneil MPpUOOPOB U YCTAHOBKH;

) MPOBEPKHU KauecTBa MPOBEACHHOTO HAOIIOICHUS.

6. lo6aBoYHOE COMPOTUBIIEHUE BOJIBTMETPA MPEIHA3HAYEHO JIJIS:

a) peryJupoBKY HANPsHKEHUS HA JJAHHOM Y4acTKe IeMH;

0) yMEHBIIIEHUS TOTPEIIHOCTUA U3MEPEHUI BOJILTMETPA;

B) MIOBBIIICHUS HAJIEKHOCTH U 0€30MACHOCTH U3MEPEHUSI;

I') U3MEHEHUS IIpejielia U3MEepeHus npuoopa.

7. Pacniono>xute 3JMEMEHTHI CTPYKTYpPhl OpTaHM3allMM Tpollecca HaONIONCHUS B
HY>KHOM TIOpSIJIKE

A) pukcupoBaHue MOTYyYEHHOMU B MpoLecce HaOmoAeHUs HHpopMauu

b) moaBenenne K BEIBOJIAM B 00OOIICHHSM;

B) obecnieuenue ycioBuii HAOTIOICHUS;

I') BBIOOp 0OBEKTa HAOIOEHNS,

J1) mpoBepka KauecTBa MPOBEACHHOIO HAOIIOCHUS;

8. Llenouka «(paKTel-MOI€Tb-CAEACTBUI-3KCIIEPUMEHT» — ITO:

a) IMyTh HAYYHOT'O TIO3HAHUS,

0) aTamnsl MpoIecca yCBOSHUs 3HaHHM,

B) 2JIEMEHTHI 3HaHUH B (PUBHKE.

9. KoMIbIOTEpHBIN ~ JEMOHCTPALIMOHHBIA ~ (PU3MYECKUI  HKCIEPUMEHT  MOXKET
UCIIOJIb30BAThCS KaK:

a) TpeHaXeD;

0) cpelICTBO KOHTPOJISI yU€OHBIX JOCTHKCHUH yUalllerocs;

B) JJI U3MEPEHUS (PU3HUECKON BEJINYUHBI,

I') CPEACTBO HATJISAHOCTH;

1) ICTOYHUK «TOTOBOT'O 3HAHMSI.

10. IlpenmymiecTBO KOMIBIOTEPHOTO MoAenupoBaHus ¢ nomompio [[OP 1o
CPaBHEHHUIO C peaJIbHbIM (PU3NYECKUM IKCIEPUMEHTOM 3aKJIH0YaeTCsl B TOM, UTO OHO
(BpIOEpUTE TIOJHBIN OTBET):

a) TPEJOCTaBIseT BO3MOXXHOCTh BHM3yaJU3allMM YOPOIIEHHON MOJENTN PealbHOTOo
SIBJICHUS,

0) MO3BOJISIET HATJIATHO WJUTIOCTPUPOBATH (PU3NUYECKHUE IKCIICPUMEHTHI U SBJICHMUS,
BOCHPOM3BOAUTh HX TOHKHE JEeTajld, KOTOpble MOTYT OBbITh HE3aMEUEHBI
Ha0JIr0JaTeNIeM IPU pealibHbIX AKCIIEPUMEHTAX;

B) TMO3BOJISET IMOATAIHO BKJIIOYATh B PACCMOTPEHHUE IOTIOTHHUTEIbHBIE (DaKTOPHI,
KOTOpBIC TOCTETICHHO YCJOXHSIOT MOJAENTh W TPHUOIIKalT €€ K pealbHOMY
(bu3NYecKOMY SIBJICHUIO;

I) TMO3BOJSET MOJCIHPOBATH CUTYallMH, HEpPEaTN3yeMbI€ JKCIEPUMEHTAIbHO B
IIKOJIbHOM KaOWHeTe PU3UKHU.
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9.1)
10. a), 6), B), 1)

2 yacmo.

BopinosiHeHne (PU3MIECKOro IKCIEPUMEHTA 10 NPeIJI0KEHHOU NpenogaBaresiemM
TeMe.

3aganve. BBIIONHMTE  (QU3MYECKHMII  OKCHEPUMEHT? 10  HPEIJIOKEHHOM
npenoaasatesieM Teme. Ohopmutsb pe3ynpTaThl. Caenath BEIBOJ

Kpurepnun oneHku:

Ne K 2, KonuuectBo
n/n PHTEpHH OasIoB
1. | IlpaBuibHbIN OA00p 000PYIOBAHHUS 0-1
2. |IlpaBunpHO coOpaHa SKCHEpUMEHTAJIbHAs  yCTaHOBKa 0-1

COIJIaCHO 3a/IaHMIO
3. | BolnonHEeH pUCyHOK SKCIIEPUMEHTAIBHON YCTAHOBKU 0-1
4. | [IpaBunbHO 3amucaHbl PE3yJIbTAThl MPSIMBIX HU3MEPEHHUH C 0-1
y4€TOM a0COJIIOTHBIX OTPEIIHOCTEN U3MEPEHUI
5. | Ilomy4eH npaBUIIbHBIN PE3YJIHTAT 0-1
NUTOIro Makc. 7/

Paboma cuumaemcs 6vtnoJaHEHHOIL, ecu yUumeab HAOpaI S5 64106

IlpumepHuiti nepeuens 3a0anuii 0Jisi BbINOJIHEHUS PUULECKO20 IKCNEePUMEHMA

1. Ucnionp3ys mTaTuB ¢ My()TON U JANKOU, MPYKUHY, TUHAMOMETD, TUHEHKY U TpU
rpy3a, coOepure SKCIEPUMEHTAIbHYIO YCTAaHOBKY ISl W3MEpPEHHs >KECTKOCTH
npykuHbl. Onpenenure *KECTKOCTh NPYXKUHBI, MMOABECUB K HeW Tpu rpysa. [ns
U3MEpPEHUsT Beca TIPYy30B  BOCHOJB3YyHTECh AMHAMOMETPOM. AOCOJIIOTHYIO
ITOTPEIIHOCTh U3MEPEHHUSI CUJIbI C IIOMOILBIO AUHAMOMETpA NpUHATH paBHou +0,1 H,
a0COJIIOTHYIO MOTPEIIHOCTh U3MEPEHUS YIUIMHEHHS IPYKUHBI C TOMOIIBIO TUHEHKH
IIPUHATH PABHOMN £2 MM.

2. Hcnosp3yss HCTOYHUK TOKA, BOJIBTMETP, AaMIIEPMETpP, KJIIOY, pEocCTar,
COCIMHUTENbHBIE ~ TPOBOJA,  pe3ucrop, obo3HaueHHbld  RI,  cobepure
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY JUJISl OIpPEAENICHHsS MOIIHOCTH, BBIAEISIEMOW Ha
pesuctope. C moMoIIbio peocTaTa yCTaHOBUTE B 1ienu cuity Toka 0,3 A. AGcosoTHas
MOTPEIIHOCTh M3MEPEHUsI CUJIbl TOKAa C MOMOIIbI0 ammnepmerpa paBHa +0,1 A;
abCOJIIOTHAS TOTPEUIHOCTh U3MEPEHUS HANPSXKEHUS ¢ TOMOLIBIO BOJIBTMETPA paBHA
+0,2 B.

3. Ucnomnp3ys 0CBETUTENb C MOJEIBIO IIPEIMETa, HAMPABJISIONIYO, JIMH3Y 2 U 9KpaH,
cobepure OINTUYECKYIO YCTAaHOBKY [UIsl H3Y4YEHHUS CBOMCTB M300paskeHusl,
MOJlyYEHHOTO0 C TMOMOINbI0 cobupatomieir aunH3bl 2. llomyuurte wu3z00paxkeHue
IpeaIMEeTa, PaCHOJIOKEHHOTO Ha paccTOsHUU 18 cM OT JuH3BL. AOCOJIOTHAS
MOTPEITHOCTh U3MEPEHUS PACCTOSHUS paBHA +2 MM.

4. HWcnonw3ys kapeTrky (Opycok) C KpHOYKOM, JHWHAMOMETp, JBa Tpy3a,
HaIpaBJISIIONIYI0 peiky (A), cobeputre -HKCHEPUMEHTAIbHYIO YCTAHOBKY JUIS
U3MepEeHUst pabOThl CUJIbI TPEHUS CKOJIbKEHUS TIPU JBUKEHUU KAPETKHU C IPy3aMH 110
MOBEPXHOCTH peiiku Ha paccTosiHuE B 40 cM. AOCOTIOTHYIO MOTPEIIHOCTh U3MEPEHUS
CHUJIBI C MOMOULIBIO JMHAMOMETpA NPUHATH paBHOM £0, 1 H.

2 [To u3yueHHOMY y4eGHOMY MaTepuay



5. Cobepute -SKCIEPUMEHTAIBHYIO YCTAaHOBKY Ui OMNpEAeNeHus paboTh
AIIEKTPUUECKOTO TOKA, COBEPIIAEMON B PE3UCTOpPE, HUCIOJIb3Ys HCTOYHUK TOKA,
BOJIBTMETP, aMIIEpMETP, KIIIOY, PEOCTaT, COCAUHUTEIBHBIE MPOBOJIAa U PE3UCTOP,
o0o3HaueHHblil R2. [Ipun moMomum peocrara ycraHoBuTe B lienu cuity Toka 0,5 A.
Omnpenenure pabOTy 3IEKTPUYECKOTO TOKA B PE3UCTOPE B TEUYEHUE S5 MHUH.
AOCoII0OTHas! OTPEIIHOCTh U3MEPEHUsI CUJIbl TOKA C IMOMOIIIbIO aMIIEpMETpa paBHA
+0,1 A; abCcotoTHAS MMOTPEITHOCTH U3MEPEHUS HAIIPSDKEHUS C TOMOIIBIO BOJBTMETPA
paBHa £0,2 B.

6. Ucnonb3ys Opycok ¢ KPIOYKOM M HUTHIO, TUHAMOMETPHI 1 1 2, Habop u3 Tpéx
IPY30B, HAMPABJISIONIYIO peiiky A, coOepUTe IKCIEPUMEHTATBHYIO YCTAHOBKY JIJIsI
UCCIICIOBAaHMS 3aBUCHUMOCTU CHIIBI TPEHHS CKOJBXKEHHS MEXAy Opyck.oM U
MOBEPXHOCTHIO TOPU3OHTAIBHON pPEMKH OT CHIBl HOpMalbHOTO naBieHus. C
MOMOIIBIO TUHAMOMETpa | ompenenuTe CUITy TPEHHS CKOJBKEHHWsS, MOMEIIas Ha
Opycok Moo4epEaHO OJMH, Ba M TpHU rpy3a. i ompenenenust Beca Opycka c
rpy3aMu BOCIOJIb3YHTECH AMHAMOMETPOM 2. AOCOJIIOTHYIO TOTPEIIHOCTh U3MEPEHUS
CHJI IPUHATH PAaBHOU LIEHE JEJICHUS UCII0Ib3yEMOI0 JUHAMOMETPA.



IIpumep svinonnenus gusuyeckozo sKkcnepumenma.

3aoanue:

Hcrnonb3yss MCTOYHHUK  TOKa, BOJBTMETP, aMIepMeTp, KIIIOY, peocTar,
COCIMHUTENIbHBIE  MPOBOJIa,  pe3ucTop, oOo3HaueHHbi  Rl,  cobepute
AKCIEPUMEHTANIbHYIO YCTAHOBKY JJIs OIpEAeeHUs MOIIHOCTH, BBIIEISEMON Ha
pesuctope. C MoMOIIbI0 peocTaTa YCTaHOBHUTE B Lienu cuity Toka 0,3 A. AOGcoroTHas
MOTPEIIHOCTh M3MEPEHUSI CUJIbI TOKAa C MOMOIIbI ammnepmerpa paBHa +0,1 A;

a0coroTHAA MOTrpCIIHOCTL UBMCPCHUS HAIIPSIPKCHUSA C ITIOMOIIBIO BOJIBTMETPA paBHA
+0,2 B.

Buinonnenue d)MSM'{QCKOZO IKcnepumernma

1. O6opynoBanue.

HcTouyHMK NMUTAaHMUS MOCTOSIHHOTO TOKA: BBIIPSIMUTENb C BXOJHBIM HANpPsHKEHUEM
36+42 B wnm Oartapeitnbiii 610k 1,5+7,5 B ¢ BO3MOXHOCTBHIO PETYJIUPOBKH
BBIXOJIHOTO HAIIPSIAKEHUS.

BonbrmeTp nByxmnpeaenbHsiii: peaen uamepenns 3 B, C =0, 1 B; npenen usmepenus
6B,C=0,2B

AmMnepmeTrp AByxmpeaenbHbli: mnpenen m3mepenus 3 A, C = 0,1 A; npenen
m3Mmepenus 0,6 A, C=0,02 A

Pesuctop, 0003HaunTh R|: conpotusnenue (4, 7+ 0,5) Om.

[lepemennslii pesuctop (peoctar): conporuiienue 1 O Om.

CoenunurenbHble TpoBoaa, 10 mT.

Kitrou.

2. DKCcTIepuMEHTAlIbHAsL YCTaHOBKA (TpUMep COOPKH IIeTIN)
1




3. PucyHok skcrepuMeHTaIbHOM YacTu

-
4. Pe3ynbTaThl MNpSIMBIX HM3MEPEHUH C Yy4E€TOM aOCONIOTHBIX IOTIPEIIHOCTEMH
U3MEPEHUN
P=U-J1.

I=(@0,3+0,1) A U=(1,7%0,2) B.

5. OTBeT
P = 0,5 Br.



Pa3nen 4. Oprann3aliuoHHO-NIeAArOrMYeCKue yCJI0BHSA pPean3alun
NPOrpamMMblI

4.1. OpraHu3auyMoOHHO-MeTOoAuYecKoe H HHGOPMALIMOHHOE o0ecieueHue
NporpaMMbl

HopMmaTuBHbIE JOKYMEHTHI

1. ®enepanpubiii 3akoH «O0 oOpazoBanuun B Poccuiickoit denepanum» ot
29.12.2012 1. Ne 273- ®3 (B mocnemnerd pemakimu) — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata oopamenus: 21.04.2024)

2. ITlpuka3z Munnpocsemenus: Poccun ot 31.05.2021 N 287 (pexn. ot 08.11.2022)
"O0 yTBepxkaeHUH (heaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHbHOTO CTaHaapTa
OCHOBHOI'0 0011I€T0 00pa3oBaHus"'—

URL.: https://www.consultant.ru/document/cons_doc_LAW 389560/ (mara
obparienus: 21.04.2024).

3. IIpuka3z Munoopnayku Poccuu ot 17.05.2012 N 413 (pen. ot 12.08.2022) "O06
yTBEpKJIeHUH (eepaibHOro TrocyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
cpeaHero oo6mero o6OpazoBanus" (3apeructpupoBaHo B Muniocte Poccum
07.06.2012 N 24480) —

URL.: https://www.consultant.ru/document/cons_doc LAW 131131/ (mata
obparienus: 21.04.2024).

4. Ilpuka3z MunucrepctBa npocseuienus Poccuiickoit denepanmu ot 18.05.2023
No 370 "O6 yrBepxkneHun ¢eaepanbHOl o0pa3oBaTeIbHON MporpaMMbl OCHOBHOTO
oO1ero oopazoBanus"

5. IIpuka3z MunucrepctBa npocseuenusi Poccuiickoit @eaepaunn ot 18.05.2023
Ne 371 "O6 ytBepxaeHUN (QeaepanbHOl 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
oO1iero oopazoaHus"

6. Ilpodeccuonanbubiii crangapt «llemaror (memarorwueckas ACSTEIHHOCTH B
JOIIKOJILHOM, HaudaJlbHOM 0O0IlleM, OCHOBHOM OOIIEeM, CpeaHeM oOIeM
oOpa3zoBaHuu), (BOCIHUTATENb, Y4YUTENb)» (pena. ot 16. 06. 2019 r.) (Ilpukas
MunucrepcTBa Tpyna u coruanbHoi 3amuThl PO ot 18 okTsi6pst 20131, Ne 544H, ¢
U3MEHEHUSIMU, BHECEHHBIMU TMPUKa30M MuHuUCTEpCcTBa TpyAa U couzamurel PO or
25 pexabps 2014 1. Ne 11158 m ot 5 amrycra 2016 r. Ne 422n) — URL:
http://mpodcranmaprienarora.pd (mara oopamenus: 21.04.2024).


http://www/

Jlureparypa
OcHoBHas uTEepaTypa

1. CmupnoB, A.B. OGopynoBanue MIKOJIBHOTO (DU3MUECKOro KaOMHeTa : yuyeOHoe
nocobue ans CTyneHToB neaarorndeckux By3oB / A.B. Cmupuos, C.A. CMHPHOB,
C.B. CrenanoB ; MunucrepctBo obOpa3zoBanus U Hayku Poccuiickoit denepaiium,
®denepanabHOEe TOCYJIAPCTBEHHOE OMOKETHOE 00pa3oBaTelIbHOE — YUpEekKIACHHE
BBICHIETO MPOQPECCHOHATLHOTO 00pa3oBaHusi «MOCKOBCKMIM MeIaroruyecKuii
TOCYJJapCTBEHHBI yHUBEpPCUTET». - MockBa : MOCKOBCKUN T€IarOrM4eCKui
rocyJapCcTBeHHbIN yHUBepcuTeT, 2015. - 244 c. - Pexxum nocrtymna: no noanucke

2. JloBarun, C.A. W3yuyeHune MEXaHHYECKHX SBJICHHI B OCHOBHOW IIKOJE:
HKCIIEPUMEHTAILHBIN METOJlT U MCTOpUUECKHI monxon : ydebHoe nocodue / C.A.
JloBsirun ; MunuctepcTBo o0Opa3oBanusi U Hayku Poccuiickoit ®deneparuu,
denepaibHOE TIOCYIAapCTBEHHOE OIODKETHOE 00pa30BaTENIbHOE — YUPEKIACHHUE
BBICIIETO TPO(eCCUOHANBHOTO 00pa3oBaHusi «MOCKOBCKUM TMenarornuyeckuit
rOCyJapCTBEHHBIA YHHBEpPCUTET». - MOCKBa : MOCKOBCKMU MEAArorM4eCKUil
roCyAapCTBEHHbINM YHUBEPCUTET, 2015. - 276 c. : niL. - Pexum nocryna: 1o noAamnucke.

3. Haymuuk, B.H. ®u3nka u TeXHUKA B IEMOHCTPALIMOHHOM 3KCIIEPUMEHTE: OYEPKHU
ucropuu : nocodue : [12+]/B.H. Haymuuxk, T.A. Apomienko. - Munck : PUILIO, 2017.
- 280 c. : ni. - PexxuM octyna: no noAmnucke.

JlonoJHuTeIbHAS JIUTEpaTypa

1. Axytun, A.B. Uctopust npuHIMIOB HU3NIECKOTO dKciepuMenTa: OT AHTUYHOCTH
10 XVII B. : Mmonorpadus / A.B. Axytun. - Mocksa : [lupexkt-Meaua, 2014. - 293 c.
- Pexxum JOCTyTIa: o MOJIITUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=228428

2. Ban Caan, A. 365 skciepuMEHTOB Ha Kaxwlii n1eHb=365 Experimente fur jeden
Tag : nayuno-nomymnsipHoe uzganue : [12+]/ A. Ban Caan ; nep. ¢ nem. JI.B. Jlonckoro
; un. 1. Tyct. - 4-e u3n., uctp. (9:11.). - Mocksa : Jlabopatopust 3nanuii, 2019. - 255 c.
WII. - Pexxum JIOCTymHa: o MOJITUCKE. - URL:

http //biblioclub.ru/index.php?page=book&id=561680

3. JIM4HOCTHO-OpUEHTHPOBAHHOE OOydeHUe (Qu3nke B MNPOPUIBLHON IIIKOJIE
npaktukym / aBT.-cocT. M.M. Aruboma, B.K. Kpaxorkuna, O.B. demuna ;
MunncrepcTBo oOpa3zoBanus U Hayku Poccuiickoit @eaepanuu u ap. - CTaBpomnosib
: CK®Y, 2017. - 100 c. : Tabn. - Pexum npoctyma: mo moammcke. - URL:
http://biblioclub.ru/index.php?page=book&id=494768

DJIeKTPOHHBbIE 00y4YaIoIIHe MATEPHAJIBI

NuTepHeT-pecypcebl

1. bubmuoreka mudpoBoro oopazoBaresbHOro Kourenra - URL:
https://urok.apkpro.ru/

2. Poccuiickas snextponHas mkosa - URL: https://resh.edu.ru/



https://urok.apkpro.ru/
https://resh.edu.ru/

4.2. MaTepuajbHO-TeXHHYECKHE yCJI0BHUS peaju3anmnu MPOrpaMMblI
Texnnueckue cpeacrBa 00y4eHus
Ha rpynny u3 25 oOy4aembIx:
Ne
wn HaumeHoBaHue KosmgectBo
1 Kommuiektsl a1 npoBeAeHus (PU3NIECKOro NpakTUKyMa 1o 10 koM.
MEXaHUKE
2 Komrmuiektsl a1 npoBeeHust (U3MIECKOro NpakTUKyMa 1o 10 koM.
MOJIEKYJISIPHOM (PU3UKE U TEPMOJIMHAMUKE
3 KoMmmuiexTs! a1 mpoBeaeHus: GU3NYECKOro MpakTuKyma o 10 koM.
AIEKTPOJIUHAMUKE
4 Kommuiektsl a1 npoBeAeHust (U3MIECKOro NpakTUKyMa o 10 xomm.
teMe «KosaeOaHus 1 BOJHBI
5 Kommuiektsl a1 npoBeAeHust (U3NIECKOro NpakTUKyMa 1o 10 xomm.
F€OMETPUYECKON ONTUKE
6 KoMmmuiexTs! a1 mpoBeaeHus: GU3NYECKOro MpakTuKyma o 10 koM.
KBaHTOBOU (hU3MKe
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