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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUEHMUSA

1.1. leab v 3224 TUCHHUILIMHBI

Llesb 0cBOEHUS THCUMIIIMHBI:

- CO3JJaHME HAayYHO — 0OOCHOBAHHOTO OOIIETO MPeICTaBIeHUs] 00 OCHOBaX M HBOJIOLUHU
du3nUecKoil HayKu;

- (opmupoBaHHEe y CTYICHTOB MpEACTaBICHHA O (U3MKe Kak Hayke, HMMEIOIIEH
HKCIIEPUMEHTAIBHYIO OCHOBY.

3agauu IMCHMILUIMHBI:

- (popMupOBaHUE MPEACTABICHUS O POJIU M MecTe (PyHIAMEHTAIBHOTO SKCIIEPUMEHTA B
CTaHOBJICHUH (PU3NYECKOTO 3HAHUS, O B3aUMOCBSI3U TEOPHH U SKCIIEPHMEHTA;

- 03HAKOMJICHHE C HCTOPHEH pa3BUTHS, CTAHOBJICHHEM H JBOJIONNEH (GprU3ndeckoil HayKH,
¢ OuorpadusMu BeIIAIOIUXCSA YUYEHBIX — (PU3HKOB;

- (hopmHupoBaHNE OCHOBHBIX 3HAHUI O BaKHEWMMX (pu3ndeckux (akTax M MOHATHSIX,
3aKOHAaX M TPUHOMIAX (QHU3UKHA C YETKHM OIpEJesIeHHeM TpaHull, B Ipeleiax KOTOPbIX
CIIpaBEeUIMBBI T€ WM MHBIE (pU3NYeCKre KOHIETIIINH, MOJICNIN, TEOPHH;

- OBJIQJICHUE 3HAHUSMH OCHOBHBIX 3aKOHOB (H3UKH, U HUX POIH B (HOpMHUpOBaHUH
COBPEMEHHOM €CTECTBEHHO — HAYYHOH KapTHHBI MHPA.

1.2. Ilnanupyembie pe3yJbTaTbl 00y4eHHS

B pe3ynbraTe 0CBOSHMS 1aHHOM TUCIUILIMHBI Y 00y4aromuxcs (GopMUPYIOTCS
CIEYIOIINE KOMIETCHIINH:

JIK-2 Crnioco0eH OCBOWTH COBPEMEHHBIE KOHIICTIIMM, TEOPHH, 3aKOHBI MU METO/bI B
obrnacti (DMBMKM, MareMaTHMKd W HMH(OPMATUKM, OBIAJETh OCHOBHBIMM METOJAMU DEILeHHS 3ajad,
chopMyITpOBaHHBIMH B paMKax JIAHHBIX MPESIMETHBIX 00JIACTeH, ¥ MIPUMEHHUTH UX B MPO(ECCHOHATTBHOM
JIeSTETTbHOCTH.

2. MECTO JUCIHHAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI PAMMBI

HuctmumHa «@DyHJAaMEHTaTbHBIA  OKCIIEPUMEHT B  (HU3UKE» BXOJUT B  YacTh,
dopmHpyeMyl0 ydyaCTHHKaMu oOpa3oBaTeibHbIX OTHomeHuil broka 1  «JlucrunauHsl
(MOITynn)», U SIBASIETCS DJIEKTUBHON JUCITUTUTMHOM.

JucuumuimHa «DPyHAaMEHTAIBHBIA SKCHEPUMEHT B (PU3HMKE» B 3HAYMTEIBHON CTENEHH
UCIIOJIb3YET MaTeMaTHUECKYIO MTOATOTOBKY CTYJEHTOB.

B uacTHOCTH, MCHONB3YHOTCS 3HaHWS W YMEHMS, IOJIYYEHHBIE B paMKax IUCLUIUIMH:
«MatemaTuueckuii aHanu3», «BekTopHbIi W TeH30pHBI aHanu3», «Teopus GyHKIUU
KOMILJIEKCHOT'O IEPEMEHHOT0», «BrIuucnuTensHas Gpusnkay.

CryneHThl Tak)Ke [IOJDKHBI yMEThb II0JIb30BAaThCS KOMIIBIOTEPOM JUISl TOJIYYEHUS U
00paboTKK UHPOPMALINY;

bonee Bcero nucuuminHa omnupaercs Ha 3HaHuUA. [lonydeHHble B NpeIIECTBYIOIIMX
JUCLIUIUIMHA 001el Gpu3uku u B «O01meM pru3nyeckoM NpakTUKyMe» .

HucuunnuHa «®yHAaMeHTaIbHBIA 3KCIEPUMEHT B (U3MKE» MPEIIIECTBYET U SBIISETCS
HEOOXO/JUMBIM OCHOBAaHHEM IUCHMIUIMH: «O0paboTka 3KClepuMeHTa B (DU3MKE», a Takke
«ATomHas ¢Qusuka. Pu3MKa aTOMHOIO sipa W d3JeMEHTapHBIX yacTuly OOmeil ¢Gu3uku u
Obmero ¢usnueckoro mpaktukyma, «Teopernueckass ¢usuka: KBantoBas teopusi» 06a30Boit
yacTu, U s «CrennanbHoro GU3n4eckoro MpakTUKymMa» €ro BapuaTUBHOMN 4acTH.

3. OFbEM U COJAEPKAHUE JUCIUIIJIMHBI

3.1. O0beM TUCIHUIIIIHHBI



[TokazaTens o0beMa AUCITUTUTHHBI dopma 00yueHus
Ounast
OOBeM TUCHHIIMHBI B 3a4€THBIX SIIMHHUIIAX 3
O0BeM OUCIUILUIMHBI B Yacax 108
KonrakrHas pabora: 48,2
Jlexkun 16
[TpakTrueckue 3aHATHS 32
U3 HUX B OpPME NPAKTUYECKOHN MMOATOTOBKU 32
KOHTaKTHBIC Yachl HA POMEKYTOYHYIO aTTECTAIHIO: 0,2
3auer 0,2
CamocrosiTenbHas paboTa 52
Kontposnb 7.8

DopMoii TPOMEXKYTOUHOH aTTECTALUU SIBIISIETCA 3a4eT B 4 ceMECTpe.

3.2.Conepxxanue QM CUMILITAHBI

HaumenoBanue pa3jiesioB (TeM)
¢ KPaTKHM CO/lep:KaHueM

Koan4yecTBo 4acoB

Jlekuu IIpakTHYeckue
" 3aHATHA
Oowee Oomee
KOJI-BO | KOJI-BO
Tema 1. DyHIaMeHTATbHbIE B3aNMOICHCTBUA. 2 4 4
I'paBuranmonnas mocrosiHHass. OmnbiT  KaBenaumma —
bparunckoro.
OKcrnepuMeHTallbHasg ~ ycraHoBka. llenb u  mpoBeneHue
JKcIepuMeHTa. Teopus MeToaa U pe3yJIbTaThl.
Tema 2. JkcnepuMeHTAJBLHOE ONpefeJeHHEe CKOPOCTeH 2 4 4
ra3oBbIX MOJIEKY.I.
MakcBeUIOBCKOE paclpenesIeHne MOJIEKYN 0 CKOPOCTSIM, €ro
xapaktepuctuku. Ombitel  Iltepna. OnbiTel  Dnbapumka.
OKCIIEpUMEHTAJIBHBIE YCTAHOBKH U PE3YJIBTATHI.
Tema 3. OnbiThl DyKO. 2 4 4
Mopnenn pacnpocTpaHeHUs W TpenoMieHHsl cBeTa. Jlekapr,
®epma, I'yk u Heroron. Teopus meroma PDyko, mapamerpsl
YCTaHOBKH U PE3YJIbTaTHI.
Tema 4. OnbiTh! JleOenesa. 2 4 4
N3mepenne [naBineHUs CBeTa Ha TBepable Tena. Teopusd
Makcsemna. Heynaunsie JKCIIEPUMEHTHI Kpyxca.
KonBekiuonnsle u paauanuonusie 3¢¢extsl. KoHcTpykuums
YCTaHOBKH U PE3YJIbTaThl OINBITOB.
Tema 5. OnbiTel Maiikeabcona — MopJin. 2 4 4
[ens JKCIIEPUMEHTA. OnTrueckuii uHTEphEpOMETD,
KOHCTPYKIUST M TapaMeTpbl  YCTaHOBKH.  Pe3ynbTaThl
HKCIIEPUMEHTA U BBIBOJBI.




Tema 6. KaTtoansble syun. OTKpbITHE 3JI€eKTPOHA. 1 3 3

Omneitel Kpykca, Tomcona, Ileppena.

Tema 7. OnbITHI 10 YCTAHOBJICHUIO SIACPHON MO/Ie/IH aTOMA. 2 3 3

Teopuss  paccesnust Pesepdpopna wu  dyHIaMEHTAIBHBIN

AKCIEPUMEHT. DKCIIEpUMEHTANIbHASL YCTAHOBKA U PE3YJIbTAThI.

Tema 8. BoiHOBBIE CBOIICTBA YACTHIL. 2 3 3

I'unore3a ne bpoitns u «BosHOBasg» MexaHuka. ONbIThI

JeBuccona — Jhxepmepa. Onbitel Tomcona u TapTakoBckoro.

Tema 9. Yckopurenu. OTKpbITHE HOBBIX 3J1e€MEHTAPHBIX 1 3 3

YacTHuIl.

KoHcTpykiiuu u npuHIuUns! AecTBUs yckoputene. OTKpbITHE T

— ME30HOB, JIENITOHOB, aHTUIIPOTOHA. DKCIIEpUMEHTHI PeliHeca —

Koysna. OtkpbiTre Heitpuno. Komnaiinep n 60301 Xurrca.

Wroro: 16 32 32

INPAKTUYECKASA ITIOAT'OTOBKA.
Tema 3aganue Ha KosmuectBo
NPAKTHYECKYI0 4acoB
NOATOTOBKY

Tema 1. @OyHaaMeHTaIbHBIE  B3aUMOJCHCTBUSI. Brinosinenue 4

['paBuTanmonnas noctosHHag. OnbiT KaBeHaumia — | mpakTH4eCKON paOOThI

bparunckoro.

Tema 2. OKCIEPUMEHTAIBHOE  ONpEe/EeTIeHUE Beinonnenue 4

CKOPOCTEN ra30BbIX MOJIEKYJI. IPAKTUYECKON pabOThI

Tema 3. OnbiTel DyKo. Brimosninenue 4
MIPaKTU4YECKON pabOThI

Tema 4. OnbiThl JIeOenena. Brinonnenue 4
MIPaKTUYECKON pabOThI

Tema 5. OnbrTel Maiikenscona — Mopiu. Beinonuenune 4
MIPaKTU4YECKON pabOThI

Tema 6. Katonubie nyun. OTKpbITHE 3JEKTPOHA. Beimmonnenue 3
MIPaKTU4YECKON pabOThI

Tema 7. OnObITBI 0 YCTAHOBJIEHUIO SAEPHOU MOJETU Brimosninenue 3

aToma. MPaKTUYECKON pabOThI

Tema 8. BonHOBEBIE CBOMCTBA YaCTHIIL. Brimmonnenue 3
MIPaKTUYECKON pabOThI

Tema 9. Yckopurenu. OTKpbITHE  HOBBIX Beinonuenune 3

SJICMEHTAPHBIX YaCTHII.

MPaKTUUYECKON pabOThI

4. Y4EBHO-METOJMYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTHI

OBYYAIOLUXCS




Tembl 1151 HN3yyaembie Kouaunuvect DopMbl Metoanuec DopMbI
CaMOCTOSITEJIbH BOIPOCHI BO YaCOB | CAMOCTOSITE/Ib KHe OTYETHOCT
0ro u3y4eHus HOIl pa0doThl | oD0ecrneyeHH U
bl
Tema 1. DKcrepuMeHTal 4 Pabota c Pexomennye | Koncnekr,
OyHIaMEHTAJIbH | bHasl yCTaHOBKaA JUTEPATypou, | Mas JOKJIaJ,
bI€ Bparunckoro. KOHCIIEKT, auTepaTtypa. | mpe-
B3auMoieiictBusa | Teopust MeTofa. pemenue 3anau | [1], [3], [4] | 3enTauums
Pecypcol
WNHuTepHer
Tema 2. OIEBITE U 6 PaGora ¢ Pexomennye | KoHncnekr,
DKCIEPUMEHTAN | SKCIEPUMEHTATb JUTEpaTypou, | mas JOKJIA/I,
bHOE Hasl yCTaHOBKa KOHCIIEKT, JauTepaTypa. | pelieHHbIE
ofpeeeHne DibapurKa. pemenue 3agau | [1], [3], [5] | 3amaum
CKopocTei
ra3oBbIX
MOJICKYII.
Tema 3. Onbitel | Teopust meTona 6 Pa6ora c Pexomennye | Koncnekr,
Ddyko. dyko u JUTEPATYpou, | Mas JOKJIaJI,
rapameTpbl ero KOHCIIEKT, auTeparypa. | pelieHHbIe
YCTaHOBKH pemenue 3aga4d | [1], [5], [8] | 3amaum
Tema 4. Onpitel | OBITEI 6 PaGora ¢ Pexomennye | Koncnekr,
JleGenena. Jlebenena. JUTEPATYpou, | Mas JOKJIaI,
MeTtoauueckue KOHCIIEKT, JIuTepaTypa. | pelieHHbIE
TPYAHOCTH U pemenue 3agayu | [1], [3], [9] | 3amaun,
CIOCOOBI X Mpe3eHTall
IIPEO0JI0JICHUSI. usi
Tema 5. Onpitel | OnTHyeckui 6 PaGora ¢ Pekomennye | Koncnekr,
Maiikenbscona — | uaTepdhepomerp, JUTEPATYPOH, | Mas JOKJIaJ,
Mopau. KOHCTPYKIHUS U KOHCIIEKT auTeparypa. | npe3eHTall
napameTpsl [1], [3],[5] |wms
YCTaHOBKHU.
Tewma 6. Omneitel Kpykca, 6 Pabota c Pexomennye | Koncmnexkr,
Karognbie nyun. | Tomcona. JUTEPATYpOH, | Mas JOKNa,
OTkpbITHE [Teppena. KOHCTIEKT, auTeparypa. | pelieHHbIe
DIIEKTPOHA. perrenue 3amga4 | [1], [5], [8] | 3amauwm,
MpaKkThyIec
KHe
paboThI
Tema 7. OnbITel | DKCIIEpUMEHTAI 6 Pabora ¢ Pexomennye | Koncnekr,
o bHasl YCTAaHOBKA JUTEPATypou, | Mas JIOKJIaJ,
ycraHoBieHuo | Pesepdopna. KOHCIIEKT, auTeparypa. | pelieHHbIE
SICPHON MOJICITH pemenue 3aga4d | [1], [5], [8] | 3amaun,
aToma. MPE3eHTAll
ust
Tewma 8. OmnbIThI 6 Pa6ora c Pexomennye | Koncnekr,
BousiHOBBIE Tomcona u JUTEpaTypou, | mas JOKJIaz,
CBOMCTBA TaprakoBckoro. KOHCIIEKT, auTeparypa. | pelIeHHbIE
YaCTHIL. pemenue 3anau | [1], [5], [8] | 3amauwm.
[Ipesenran
us




Tema 9. OTkphITHE 6 Pabora c Pexomennye | Koncmekr,
Yckopurenu. HEUTPHUHO. JUTEPaTypou, mas JIOKJa,
OTtkpsITHE DKCIepUMEHTBI CEThIO auTepaTtypa. | Mpe3eHTall
HOBBIX Peiineca — Wurepner, [1], [5], [8] | us
anemeHTapubix | Koysna. KOHCIIEKT Pecypchi

YacTHII. OTtkpbITHE WNurepuer

KoHCcTpykiuu 1 | HEUTPHUHO.

IIPUHIUIIBI Komnainep n

NEUCTBUA 0o030H Xwurrca.

YCKOPHUTEJIEH.

OTKpBITHE TT —

ME30HOB,

JICNITOHOB,

AHTUIIPOTOHA.

DKCIEPUMEHTHI

Peiineca —

Koyaha.

Htoro 52

5. ®OHJ OLEHOYHBIX CPEJACTB JUIsi NPOBEJAEHHMA TEKYILEA W
IMMPOMEXYTOYHOM ATTECTAIIAN 1O TUCIHATIJIVHE

5.1. [lepeyeHb KOMIETEHIUI C YKAa3aHMEM 3TANOB UX (POPMHPOBAHUA B IpoLecce
0CBOEHHUS 00pa30BaTEJIbHON MPOrpaMMbl

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Oransl popMupoBaHUS

JIIK-2. CrocobeH OCBOUTH COBPEMEHHBIC KOHIICIIIUH,
TEOPHH, 3aKOHBI U1 METOJIbI B 00J1aCTH (PU3UKH, MaTEMaTUKH
¥ WH(OPMATHKH, OBJIAJIETh OCHOBHBIMH METOJAMH PEIICHUS

3aga4,  CchOPMYJIHUPOBAHHBIMU B
MpeAMETHBIX  obyacted, U
pohecCHOHANBEHOM NeSTeNbHOCTH.

MNPUMCHHUTH nux B

paMKax JaHHBIX

1. PaGora Ha y4eOHBIX 3aHATHSX.
2. CamocTodTenbHas padbora.

5.2. Onucanue mnoka3zarejeii W KpHUTepHEeB OLEHUBAHWS KOMIIETEHUMI Ha

Pa3/IMYHBIX 3Tanax ux (l)OpMI/IpOBaHI/Iﬂ, ONMUCaHHE IIKAJ OHCHUBAHUA

Ouenu | VYposeHb Oran Onucanue nokasaresneu Kpurepun | Illxana
BaeMbl | cpopmupoB | popmupoBaH OLICHUBAaH | OLIEHUBA
e AHHOCTH us usi HUs

KOMIIET
EHIUHN
JIIK-2 | IToporoseiii | 1. Pabora Ha | 3HaTh! coBpemenHsbie | Jlomamne | Illkana
y4eOHBIX KOHIIETIIINY, TEOPUH, 3aKOHBI U | € 3aJJaHue, | OLICHUBA
3aHATUSAX. METOABl B 007acTu (QU3MKH, | JOKIAJ, HUs
MaTeMaTHKU U UHQOPMATUKHU. | IIpe3eHTall | JOMallH
2. YMerh. IpUMEHATH OCHOBHBIE. | Us, OIIPOC €ero
CamocrosiTen | METOJBI  pElIeHWs  3ajad, 3a/1aHus,
pHas paboTa. | COPMYIHPOBAHHBIMU B 1IKanza
pamkKax (U3MKH, MaTeMaTUK{ OLICHUBA
U UH()OPMaTHKH. HUs
JOKJIaja,
1IKanza




OLICHHBA
HUSI
npe3eHTa
1Y,
IIKajia
OLICHUBA
HUS
orpoca
[IpoxBunyt | 1. PaGora Ha | 3HATH: coBpeMmenHble | Jlomamne | Illkana
I y4eOHBIX KOHIICTIIUH, TEOPHH, 3aKOHBI U | € 33/1aHue, | OLIEHUBA
3aHATHSAX. MeToIbl B 00JacTH (U3MKH, | TOKIAL, HUS
MaTeMaTHKU U UHPOPMATUKU. | MPE3CHTAI] | JTIOMAIIH
2. YMeTh. IPUMEHATh OCHOBHBIC | Hsl, OIIPOC, ero
CamocrosiTes | METOABI ~ pEIIeHUs  3a/ad, | MpaKTU4eC | 3aJaHus,
pHas paboTa. | CPOPMYIUPOBAHHBIMU B | Kas IIKasa
paMKax (U3MKHA, MAaTEMaTHKH | IOATOTOB | OIICHHBA
¥ MUH(POPMATHKH. Ka HUS
Buaaners: OCHOBHBIMH JOKJIa/1a,
METOJaMH  peIleHMs  3ajad, IIKajia
chopMyITHPOBAaHHBIMU B OLICHUBA
paMKax (U3UKH, MaTeMaTUKU HUSI
U UHOOPMATHKH, ¥ IPUMEHHUTD npe3eHTa
uX B  NpodecCHOHATBLHON 1Y,
NeSITETTHHOCTH. IIKasa
OLICHHBA
HUSI
ompoca,
IIKasna
OLICHHBA
HUSI
NpaKTH4
€CKOH
HOJTr0TO
BKHU
Ilkaja 1 KPUTEPHHU OLIECHNBAHUS HANMCAHUSA JOKJIAA
YpOBHU OlLIEHUBAHUS Kputepun orieHnBaHus Baer
Bricokwuit (oTIMYHO) Ecmu crynenT orobOpaswmn B nokmane 71-90% Beiopannoii | 8-10
TEMBI.
OnTumansHblil (xopomo) | Eciou cryaent orobpasun B goknazae 51-70% BoiOpannoit | 5-7
TEMBbI
Y n1oBneTBOpUTENbHBIN Ecmu crynenT otobpasun B noknanae 31-50% BeiOpannoit | 2-4
TEMBbI
HeynosnerBopurenbHsbiii | Ecnu cryaeHT orobpaszun B nokiazae 0-30% BeiOpaHHOM 0-1
TEMBI
Illkajia ¥ KPUTEPUHU OlIeHUBAHUS MPe3eHTAIMHI
YpOBHU OlIEHUBAHUS Kputepun orieHuBaHus Baser
Beicokuii (OTIUYHO) Ecmu crynenT otoOpasnin B mpe3enTtarun 71-90% 8-10
BBIOPAHHOM TEMBI.
Ontumanbabli (xopomo) | Eciu crynenT otooOpasun B mpesenrtarun 51-70% o-7
BbIOPAHHOM TeMBbI




VY 10BIIETBOPUTENBHBIN

Ecmu crynenT oto6pasun B mpe3enTaruu 31-50%
BBIOPAHHOM TEMBI

HeynosnerBopurensHbiii | Ecnu cryaenT orobpaszun B npe3enTaiuu 0-30% 0-1
BBIOPAHHOM TEMBI

IIkajia 1 KpUTEPHUH OLIEHUBAHHS TOMAIHUX PadoT

YpoBHU OLICHUBAHUS Kputepuu onenuBanus baier

Bricokuii (0TIIM4HO) Ecmu crynent permn 71-90% ot Bcex nomamHux paboT 8-10

OnTtumanssblil (xopomo) | Eciou cryaent pemmn 51-70% ot Bcex JoManiHux padot 5-7

Y NOBIIETBOPUTENBHBIN Ecnu crynent permmn 31-50% ot Beex nomamHux pabot 2-4

Heynosnersopurensubiii | Eciu crynent pemnn 0-30% ot Bcex jomammHux padboT 0-1

IIIkajia 1 KPpUTEPHH OLIEHUBAHMS ONPOCA

YpoBHU OLICHUBAHUS Kpurepuu onenuBanus baier

Bricokuii (0TIIMn4HO) Ecmu crynent orBernn Ha 71-90% oT Bcex BOPOCOB 8-10

OnTtumanssblil (xopomo) | Eciou cryaent orserun Ha 51-70% oT Bcex BonmpocoB 5-7

VY 10BIE€TBOPUTEIIHHBIN Ecnu crynent orBetnn Ha 31-50% oT Bcex BOPOCOB 2-4

Heynosnersoputensubiii | Ecnu cryaent otBetut Ha 0-30% oT Bcex BOIPOCOB 0-1

IIkajia 1 KpUTEPHUN MPAKTHYECKOH MOATOTOBKH

YPOBHU OLICHUBAHUS Kputepuu onienuBanus bannbl

Beoicokuii (oTiinyHO) Ecmu crynent Bemonann 71-90% ot mpakTHdeckux 8-10
pabor.

OnTumainbHblil (xopomwo) | Eciau cryaent BbmonaHmi 51-70% ot npakTu4eckux o-7
pabor.

Y 1oBNE€TBOPUTENBHBIN Ecnu crynent Beinonnui 31-50% oT npakTHuecKux 2-4
pabor.

HeynosnerBopurensusiii | Ecnu cryaent Bomonnma 0-30% ot npaktuyeckux padorT. 0-1

5.3. TunoBblie KOHTPOJIbHBbIC 3aIaHUS MJIM MHbIC MATEpPHAJIbI, HEOOXOAMMBIE IS
OLICHKHM 3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONBITA JEATEIbHOCTH, XapaKTEPH3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B Po1ecce OCBOCHHUS 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHbIe 3a1aHUS 1JIS1 AOMALIHET0 3aJaHUSA
1. Onpenenuts yBenuUeHUE, JaBaeMoe JIMH30M, POKYCHOE paccTosiHhue KOoTopoi paBHO 0.13 M,
€CJIM IIPEAMET OTCTOUT OT Hee Ha 15 cm.

[\S)

MOPSAJIKA, COBIAJIAIONICH C TMHUEH YeTBEpTOro Nopsiika ¢ JUIMHON BoJHBI 510 HM.
3. DHeprusi nokosi npotoHa paBHa 9.4[1108 »B. Ha ckoibko mosHas 3HEPrusi MpoTOHA MPU
ckopoctu npoToHa 0.6¢ MPEBOCXOIUT €ro YHEPTUIO TTOKOS?
4. JIpa ToueuHbIX 3apsna +q u +4q HaXOATCA HAa HEKOTOPOM PACCTOSHUM JPYr OT Jpyra.
3apspl IPUBEIN B CONPUKOCHOBEHHE. BO CKOJIBKO pa3 HEOOXOAUMO YBEJIUYUThH PACCTOSIHUE
MEXIy HUMH, YTOOBI CHJIa B3aUMOJICHCTBHS MEKy HUMHU OCTanach MpekHen?
5. ITputHKA, UMEIOIIAS TTOJIOKUTEIBHBIN 3apsi 10" Knu Maccy 10 kr, Berena B OJHOPOIHOE
MarHWTHOE TI0JIE BJOJb €ro CWIOBBIX JIMHUH C HavyanpHOW ckopocThio 0.1 ™M/c u
nepeMmectuiach Ha paccrosinue 4 cm. Kakoil ctana ckopocTh MBUIMHKH, €CJIA HAIPSKEHHOCTD
nosis 105 B/m? JlelicTBUEM CHITBI TSXKECTH MPEHEOpEb.

Tembl 10KJI210B

—

(8]

. MogenmupoBanue B pusuke.
2. lNanuieii — OCHOBOIIOJIOKHHUK dKCIIEPUMEHTAIBHOTO METOIa UCCIIeIOBAaHUS B (DU3HKE.
. @yHIaMEHTaJIbHbIE ONBITHI U ABOJIIOLNS (PU3NUECKON KapTHUHBI MUpA.
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. @yHJaMEHTAJIBHBIE ONBITHI U Pa3BUTUE 3JIEKTPOIUHAMUKU.

. OyHJaMEHTAJIBHBIC OIBITHI X PA3BUTHUE B3IJIAI0B HA IPUPOAY CBETA.
. @yH/1aMEHTaJIbHBIE ONBITHI B CTPYKTYpE (PU3NUIECKOI TEOPHH.

. HeroToH 1 ['yK — IPOTUBOCTOSIHUE TE€HUEB.

. Mudsl u peanbable GakThl U3 KU3HU [ anuies.

0 3N U K

Tembl npe3eHTalUi
. Pa3nuynbie BUbI MEXaHUYECKOTO JIBHXKEHUSI.
. CBoOoiHOe masienue (Tpyoka HeioToHa).
. KonebarenbHoe aBrxeHrne MasiTHUKOB.
. Moniens OpOYHOBCKOTO JIBUYKEHHUSI.
. Monens onbita IlTepHa.
. DneKkTpu3anus Ted.
. B3aumopeiicTBue 37eKTpHUUECKUX 3apsii0B.
. B3aumopeiicTBre MPOBOTHUKOB C TOKOM (OIIBIT AMIIepa).
. B3aumopeiicTBue npoBoIHUKA C TOKOM M MarHura (OmsIT JpcTena).
10. SIBnenue 3neKTpOMarHuTHOM UHAYKIUK (OTIBITEI Dapases).
11. Jucnepcus cBera.
12. OnbITHI 110 HHTEPGEPEHIUH U AU(PaAKIIH CBETA.
13. IMongpuzanus ceera.
14. SIBnenue potorddexra u 3akoHbI poToddhdekra.

O 00 1 N DN K~ W —

IIpumepHBbIe BOPOCHI 115 ONPoOca
1. DKkcriepuMeHTaIbHOE ONPEACIIEHUE TPABUTAIMOHHOM TOCTOSTHHOM.
2. Kak skcriepuMeHTaJIbHO TTPOBEPUTH pactipesesienrne Makcpema?
3. DkcniepumenTsl JleGeaeBa Mo M3MEPEHUIO CBETOBOTO JIaBICHUS.
4. Kakue 3KCIIepUMEHTHI CHITPANIN PELIAIONIYI0 POJIb B 00pH0E BOTHOBOM U KOPITYCKYIJISIPHOK
Teopuii cBera?
5.OkcnepuMeHTanbHOE 00OCHOBAHUE CIIELUAIbHOW TEOPUU OTHOCUTEIHHOCTH.
6. OkcniepumeHTHl PYKO.
7. OTKpBITHE PAIUOAKTUBHOCTH.
8. OmnsITel ['epra.

3aganus 1/ NPAKTHYECKOH MOATOTOBKH
. OddexT 3eemana.
. OTKpbITHE HEUTPHHO.
. OTKpBITHE AIIEKTPOHA.

[EEN

w N

Cnucok BONPOCOB K 3a4eTy
Onpenenenne rpaBUTallMOHHON NOCTOSIHHOM. OnbITel KaBeHumia.
Pacnipenenenue razoBeix MoJiekys1 o ckopoctsaM. OnbiTel lTepHa.
Pacrnipenenenne razoBeIx MOJIEKYJI IO CKOPOCTAM. ONBITHI DJIbIPHUIKA.
OmnbiTel Maiikenbcona - Mopiu.
OmnbiThl DyKO.
Anepuast monens atoma. @opmyna Pesepdopna.
OnbITHI 10 UCCIIEAOBAHUIO AIEPHON MOJIEIH aToOMA.
Ompenenenue pa3MepoB KPUCTAITUTMYECKON PEIIETKHU T10 33JaHHOM 1e0aerpaMme.
Teopus bopa aroma Bonopoza.
10 BosHOBBIE cBoOlicTBa yacTull. Bomusl ne bporins.
11. Boans! ne bpoitns, nucnepcuonHoe ypaBHEeHUe, (pa3oBasi U IPyNIoOBasi CKOPOCTH.
12. Omwith JleBuccona, Jlxepmepa.
13. Onbitel Tomcona u TapTakoBCKOro.

LCoNoOARWNE
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14. Karoansle nyun. OTKpBITHE 3IEKTPOHA.

15. Msmepenue naBieHus cBera Ha TBepable Tena. OnbiTh JleGeaena.
16. Oxcnepuments! Peiineca — Koysna. OTKpbiTHE HEHTPUHO.

17. Konnatinep u 6030H Xwurrca.

5.4. MeToan4yeckne MaTepuaJibl, ONpeaessilonue npoueaypbl OleHNBAHUA 3HAHM,
YMeHHii, HaBBIKOB W (MJIH) ONBITA IeATEJbHOCTH, XapPaKTePU3YIOIIMX 3Tambl
(GopMupoBanus KoMIeTeHIH I

ConocTaBUMOCTh PEUTUHIOBBIX IIOKA3aTeled CTYAEHTa MO pa3HbIM JUCLUILUIMHAM H
banmibHO-peHTHHTOBOI CUCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB 00ECIEUNBAETCS IPUHATUEM
€IMHOTO MEXaHMW3Ma OIICHKH 3HAHUH CTYIEHTOB, BBIPRXEHHOrO B Oayjiax, COrJIaCHO KOTOPOMY
100 Ga/ioB - 3TO MOJHOE YCBOCHHE 3HAHWK IO y4eOHOH IUCIUIIMHE, COOTBETCTBYIOIIEE
TpeOOBaHUSAM Y4eOHON POTrPAMMBI.

MaxkcuManbHbIl pe3ylbTaT, KOTOPbIi MOXKET ObITh JOCTUTHYT CTYIEHTOM IO KaKIOMY U3
bnokoB pelitiuarosoii onenku — 100 6a1os.

OtBet oOyyaromierocst Ha 3a4€Te OIEHUBAETCA B OalllaX C y4eTOM IIKajibl COOTBETCTBUS
PEUTHHIOBBIX OLICHOK.

CTpyKTypa olleHMBaHHs 3a4eTa

Kpurepuu onieHuBanus bannbr

IlonHbIe ¥ TOYHBIC OTBETHI Ha BCE BOIIPOCHI. CBO6OILHO€ BJIaJCHHUC OCHOBHBIMH
TCPMHUHAMU MU TIOHATUSAMHU KYypCa; IHOCICAOBATCIBHOC W JIOTUYHOC H3JIOKCHUC

Marepuaia Kypca; 3aKOHYEHHBIC BBIBOJBI M OOOOIIEHHUS IO TEME BOIPOCOB; 8-20
MICYEPIIBIBAIOIIME OTBETHI HA BOIPOCHI.
OTBeT Ha MEHEe MOJIOBUHBI BOIIPOCOB. 0-7

Hroropas mkaja oneHUBaHHUS 3a4eTa

OreHka Bamn
3auteHo 41-100
He 3aureno 0-40

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITVIMHBI
6.1. OcHoBHas quTEpaTypa

1. bamuaues, l0.A. ®dynaameHTandbHBIE 3KCHEpUMEHTHl (Qu3uku: Kypc nekmuit / 1O. A.
bamnaues, /I. JI. borganos. - M. : IEHAH/I, 2012. - 240c. — TekcT: HEOCpe1CTBEHHBIMN.

2. IlpommH, B. . AHanu3 pe3ynbTaToB M3MEPEHHUH B SKCIIEPUMEHTAIBLHON (U3MKe: yueOHoe
nocodue / B. U. IIpomun, B. I'. Cunopos. — Cankr-IlerepOypr : Jlansb, 2022. — 172 ¢. —
Tekcr : anextponnsiii. — URL: https://e.lanbook.com/book/212651

3. CrapoBukoB, M. 1. BBenenue B 3KCIEpUMEHTaIbHYIO (U3MKY : yuyeOHOe mocobue. —
Cankr-Iletepoypr : Jlamp, 2022. — 240 c¢. — Teker : oanekrponnbii. — URL:
https://e.lanbook.com/book/210155

6.2. [lonosHUTeIbHAS JUTEpPaTypa

1. bepuxamsunu, B. III. Cratuctuueckas o6paboTKa NaHHBIX, IUVITAHUPOBAHUE SKCIIEPUMEHTA U
ciyyaitHble mporiecchl : yueoHoe mocooue s By3oB / B. III. bepukamsunu, C. I1. OcbkuH.
— 2-¢ u3n. — Mocksa : HOpaiit, 2023. — 164 ¢. — Tekct : anekrponnubni. — URL:
https://urait.ru/bcode/515268

2. I'nmoroBa, M. 0. Maremarnueckas oOpaboTka nHpopManuy : y4eOHUK U MPAKTUKYM JJIst
By30B / M. IO. I'moroBa, E. A. CamoxBanoBa. — 3-e u3a. — Mocksa : FOpaiit, 2023. — 301
c. — Tekcr : anextponnsiit. — URL: https://urait.ru/bcode/511062
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https://e.lanbook.com/book/212651
https://e.lanbook.com/book/210155
https://urait.ru/bcode/515268
https://urait.ru/bcode/511062

3. OCHOBBI TEOpUHU IKCIEpUMEHTa : yueObHoe mocodue mnst By3oB / O. A. I'opnenko, H. M.
Bbopb6ars, T. I1. Moxaea, A. C. IIpockypun. — 2-e u3a. — Mocksa : IOpaiit, 2023. — 180
c. — Tekcr : anexTponnsiit. — URL: https://urait.ru/bcode/517904

4. Kocunos, A. JI. Metoasl (pU3MYECKOTO IKCIEPUMEHTA : yueOHOe Tmocodue aiis By30B / A. /1.
Kocunos, A. I'. Kocttopuna, O. A. Bparun. — Mocksa : FOpaiir, 2022. — 86 c. — Tekcr :
anekrpounsiii. — URL.: https://urait.ru/bcode/494206

5. JlateieB, A.B. BBeznenue B MaTematuueckyro (pusuky : yuebd.mocodue. - M. : MI'OY, 2012.
- 108c. — TekcT: HEeMmoCpeICTBEHHBIH

6. JlutaeBckmii, JI. A. OOpaboTKa O3KCIEPUMEHTAIBHBIX pE3yJbTaToOB B JaOOpAaTOPHOM
MpakTUKyMe 1Mo ¢u3nkKe : ydeOHo-meroaudeckoe mocooue / JI. A. JlutHeBckuii, 0. M.
CocHoBckuii. — Omck : OMI'VIIC, 2022. — 31 c. — Tekcr : anexkrponsusiii. — URL:
https://e.lanbook.com/book/264449

7. Moisec, b. b. CratucTuyeckne MeETOIbl KOHTPOJS KadecTBa MU 00paboTka
AKCIICPUMEHTAIbHBIX JaHHBIX : ydyeOHoe mocobue mias By3oB / b. b. Moiizec, . B.
[Tnoruukosa, JI. A. Penpko. — 2-e u3n. — Mocksa : FOpaiit, 2022 . — 118 ¢. — Tekcr :

anekrpounsiii. — URL.: https://urait.ru/bcode/495895
8. [Nanmun, B. B. Metoasl matemaTudeckoi pusuku. JICKIIMOHHBIN Kypce : yaeOHOE mocobdue Jyis
By30B / B. B. [Tanun, E. B. PaakeBuu. — 2-e uza. — Mocksa : FOpaiit, 2023. — 222 c. —
Tekcr : anextponnsiii. — URL: https://urait.ru/bcode/514448
. [Mapdenos, I1. C. ITpubopsl U MeTOABI IKCIEPUMEHTANBHON Qu3uKu : yueOHoe mocodue / I1.
C. ITapdenos, A. I1. JIutBun, . A. Onumyk. — Caunkrt-Ilerepoypr : HUY UTMO, 2017. —
71 ¢. — Texkcrt : snekrponnsiii. — URL: https://e.lanbook.com/book/110425
10. Teoperuueckoe M HIKCIEPUMEHTATBHOE HCCIEIOBAaHUE (PU3UKO-XUMHUYECKUX CHCTEM !
yuebHoe nocobue / U. K. INapkymmn, M. A. Cyxapenko, A. B. bypuakos [u ap.]. — Camapa
: Camapckuii TocynapcTBeHHbBIN Texaudeckuii yaupepcutet, ObC ACB, 2019. — 344 c. —
Tekcr : anexrponnsiit. — URL: https://www.iprbookshop.ru/111425.html

Ne)

6.3. Pecypcobl uHGOPMAIHOHHO-TEJIeKOMMYHUKAINIMOHHO# ceTn ""UnTepHeT"

1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponHas 6ubnmoreka http://elibrary.ru

7. METOANYECKHUE YKA3AHUS IO OCBOEHUIO TNCHUTIJIMHBI

1. MGTOI[I/ILIGCKI/IG PEKOMEHAAHH 110 NTOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.
2. MCTOI[I/ILIGCKI/IG PEKOMEHAAUU 110 OpraHu3anuu CaMOCTOSITEILHOMI pa60TBI Io
JUCHHUITIIIMHAaM.

8. TH®OPMAILIMOHHBIE TEXHOJIOTI'MU AJ1s1 OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JInleH3uOHHOEe MPOrpaMMHOe olecreyeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:

Cucrema 'APAHT
Cucrema «KoncynpranTllimoc»

[TpodeccnonanpabIe 6a3bl JAHHBIX
fgosvo.ru — Tlopran ®enepaibHbIX TOCYIAAPCTBEHHBIX O00Pa30BaTEIBHBIX CTaHIaPTOB
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BbICIIIET0 00pa30BaHuUs
pravo.gov.ru - OdunuanbHbId HHTEPHET-TIOPTAN MPAaBOBOK WH(OpMaIun
www.edu.ru — ®enepanbhblii moprai Poccuiickoe o0pa3oBaHue

CB00OHO pacmpocTpaHseMOe MPOrpaMMHOE OOECIeYeHHe, B TOM YHCJIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIIEKTPOHHBIX Y4eOHbIX Moymeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

MarepuanbHO-TeXHHYECKOe 00ecrieueHre AUCUUILUIMHBI BKIIOYAeT B ceOsl:

- yueOHble ayJAUTOPUU Ul IPOBEAECHUS YUE€OHbIX 3aHATUH, OCHAILIEHHbIE 000pYI0BAHUEM
U TEXHUYECKHMMHU CpeACTBaMH OOydeHHs: ydeOHOH Mebenblo, JOCKOH, IEeMOHCTPAIlMOHHBIM
000py10BaHUEM, IEPCOHATIBHBIMU KOMIIBIOTEPAMH, IIPOECKTOPOM;

- TIOMEMICHUS JUISI CaMOCTOSITENIbHOW pabOThl, OCHALICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO MOAKIIOYEHHEM K ceTU «MHTepHeT» U 0OecredeHrneM J10CTyNna K JIEeKTPOHHON
MH(pOpMaLlMOHHO-00pa30BaTeIbHON cpeie.
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