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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. leab v 3aga4M 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 BeIAAIOMUXCS YIEHBIX — (PU3UKOB;

- (hopmHpoBaHHE OCHOBHBIX 3HAHUI O BaKHEWIMMX (pu3ndeckux (akTax M MOHATHSIX,
3aKOHAaX W TPUHIOWINAX (QHU3UKKA C YETKHM OIpEJesieHHeM TpaHull, B Ipeleiax KOTOPBIX
CIIpaBeUIMBBI T€ WM MHBIE (U3MYECKUEe KOHIICTIIIMH, MOJICNIN, TEOPHH;

- OBJIQJICHUE 3HAHUSMHU OCHOBHBIX 3aKOHOB (M3UKH, WU HX POJIM B (OPMHPOBAHUHU
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,
copMyITMPOBaHHBIMU B PaMKaX JTAHHBIX TPEJAMETHBIX 00JIacTel, U MPUMEHHUTH UX B MPO(HECCHOHATTEHOM
JESITENTBHOCTHL.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

HucuunnuHa «®DyHIaMEHTaIbHBIA AKCHEPUMEHT B  (QU3UMKE» BXOJUT B  4YacThb,
dopmupyeMyl0 ydyaCTHHKaMu oOpa3oBaTenbHbIX OTHomeHuidt broka 1  «Jlucuumiusbl
(MOITynn)», U SIBASIETCS DJIEKTUBHON JUCITUTITMHOM.

JucuumuimHa «@DyHAaMEHTaIbHBI AKCIEPUMEHT B (DU3MKe» B 3HAUUTENBHON CTENneHH
UCIIOJIb3YET MaTeMaTHUECKYIO MTOATOTOBKY CTYJEHTOB.

B uacTHOCTH, MCHONB3YHOTCS 3HaHWS W YMEHMS, IOJIYYEHHBIE B paMKax IUCLUIUIMH:
«MartemaTuueckuii aHanu3», «BeKkTOpHBI U TeH30pHBIM aHanu3y», «Teopus ¢QyHKIUN
KOMIIJIEKCHOT'O IEPEMEHHOT0», «BrruucnuTensHas Gpusnkay.

CrTyneHThl TakKe [IOJDKHBI yMEThb IIOJIb30BAaThCS KOMIIBIOTEPOM JUIsl TOJIYYEHUS U
00paboTKK UHPOPMALINY;

bonee Bcero nucuuruiHa omupaercs Ha 3HaHuA. [lonydeHHble B MpeIIECTBYIOIIMX
JUCHUIUIMHA 001el Gpusuku u B «O01meM Gru3nyeckoM NpakTUKyMe» .

HucuumnuHa «DyHAaMEHTaIbHBIA 3KCHIEPUMEHT B (U3MKe» MPEIIIEeCTBYET U SIBISIETCS
HEOOXO/JMMBIM OCHOBAaHWEM IUCHMIUIMH: «OO0paboTka 3KClepUMeHTa B (DU3MKE», a Takke
«ATomHas ¢Qusuka. PuzMKa aTOMHOIO siipa W d3JEMEHTAapHBIX vacTuiy OOmed ¢Gu3uku u
Obmero ¢usnueckoro mpaktukyma, «Teopernueckass ¢usuka: KBantoBas teopusi» 06a30Boit
yacTu, U s «CrennanbHoro GU3n4eckoro MpakTUKymMa» €ro BapuaTUBHOMN 4acTH.

3. OPBbEM U COJAEPKAHUE JUCIUIIJIMHBI

3.1. O0beM TUCHUIIIHHBI

| Mokazatens o6bema aucHHLTHABI | ®opma o6yuenns




Ounas

OObeM TUCHUILIMHBI B 3a4ETHBIX €IMHHIIAX 3
OObeM ITUCHUILIMHBI B 4acax 108
KonrakTHas pabora: 48,2
Jlexuuun 16
[IpakTHyecKue 3aHATHS 32
13 HUX B (popMe IpaKTHIECKOH MOATOTOBKU 32
KoHTakTHBIE 9ackl Ha MPOMEKYTOUHYIO aTTECTAIHIIO: 0,2
3aueTr 0,2
CamocrosrenpHas pabora 52
Kontpons 7,8

DopMoii TPOMEXKYTOUHOH aTTECTALUU SIBIISIETCA 3a4eT B 4 CEMECTpeE.

3.2.Conepxxanue QM CUMITHAHBI

HaumenoBanue pa3jiesioB (TeM)

KoanyecTBO 4acoB

€ KPaTKHM COJlep:KaHueM
Jlexun IIpakTH4yeckue
u 3aHATHSA
Oomee Oomee
KOJI-BO | KOJI-BO
Tema 1. DyHIaMeHTATbHbIE B3aNMO/ICHCTBUA. 2 4 4
I'paBuranmonnas  mnocrosiHHass. Omnbir  KaBenaumma —
bparunckoro.
OKcrnepuMeHTallbHasg ~ ycraHoBka. llenb u  mpoBeneHue
sKcnepuMeHTa. Teopust MeTo1a U pe3ybTaThl.
Tema 2. JkcnepuMeHTAJIbLHOE ONpeAedeHHEe CKOPOCTeH 2 4 4
ra3oBbIX MOJIEKY.I.
MakcBeUIOBCKOE paclpeelIeHne MOJIEKYJ 10 CKOPOCTSIM, €ro
xapaktepucTuku. Ombitel  Iltepna. OmnbiTel  Dnbapumka.
OKCIIEpUMEHTAJIBHBIE YCTAHOBKH U PE3YJIBTATHI.
Tema 3. OnbiThl DyKO. 2 4 4
Mopnenn pacnpocTpaHeHUs W TpenomiieHust cBeTa. Jlekapr,
®epma, I'yk u Heroron. Teopus meroma PDyko, nmapamerpsl
YCTaHOBKH U PE3YJIbTATHI.
Tema 4. OnbiTh! JleGenena. 2 4 4
N3mepenne [naBieHUs CBeTa Ha TBepable Tena. Teopusd
Makcsena. Heynaunsie JKCIEPUMEHTHI Kpyxca.
KonBekiuonnsle u panuaionusie 3¢ ¢extsl. KoHcTpykims
YCTaHOBKH U PE3YJIbTaThl OINBITOB.
Tema 5. OnbiTel Maiikenbcona — MopJin. 2 4 4
[ens JKCIIEPUMEHTA. OnTrueckuii uHTEphEpOMETD,
KOHCTPYKIIMSI M TapaMeTpbl  YCTaHOBKH.  Pe3ynbTaThl
HKCIIEPUMEHTA U BBIBOJBI.
Tema 6. Katonusble 1yun. OTKpbITHE 3J1eKTPOHA. 1 3 3
OnsiTel Kpykca, Tomcona, Ileppena.




Tema 7. OnbITHI 0 YCTAHOBJIEHUIO SIIEPHOI MO/IeJIH aToMA. 2 3 3

Teopuss  paccesHuss  Pesepdpopma u  QyHIAMEHTATBHBIN

SKCHEPUMEHT. DKCIIEPUMEHTaJIbHAsl YCTAHOBKA U PE3YJIbTATHI.

Tema 8. BostHOBBIE CBOMCTBA YACTHII. 2 3 3

['unore3a ne bpoiis u «BoMHOBass» MexaHuka. ONbITHI

Hesuccona — Jlxxepmepa. OnbiTel Tomcona u TapTakoBckoro.

Tema 9. Yckopureau. OTKpPbITHE HOBBIX 3J1€MEHTAPHBIX 1 3 3

YacTHIL.

KoHCTpyKIIMM ¥ mMpUHIUIIBI AEHCTBUS yCKOpUTENend. OTKPBITHE TT

— ME30HOB, JICITOHOB, aHTUIIPOTOHA. DKCIIEpUMEHTHI Pelineca —

Koyana. Otkpsite Heiitpuno. Komnaiinep u 60308 Xurrca.

Utoro: 16 32 32

INPAKTUYECKASA TIOAT'OTOBKA.
Tema 3aganue Ha KoimuecTBo
NPaAKTHYECKYI0 4acoB
NOATOTOBKY

Tema 1. @yHaaMmeHTalbHbIE  B3aUMOJCHCTBUS. Brinonnenue 4

I'paBuTanmonHas noctosHHad. OmnbiT KaBeHauma — | mpakTH4ecKON paboThl

bparusnckoro.

Tema 2. OKCIEPUMEHTAIBHOE  ONpE/ETIeHUE Brinonnenue 4

CKOPOCTEN ra30BbIX MOJIEKYJI. MIPaKTU4YECKON pabOThI

Tema 3. OnbiTel DyKO. Beinonuenune 4
MIPaKTU4YECKON pabOThI

Tema 4. OnbiThl JIeOenena. Brinonnenue 4
MIPaKTU4YECKON pabOThI

Tema 5. OnbrTel Maiikenscona — Mopau. Beinonuenune 4
MPaKTU4YECKON pabOThI

Tema 6. Katonubie nyun. OTKpbITHE 3IEKTPOHA. Brinonnenue 3
MIPaKTU4YECKON pabOThI

Tema 7. OnBITEI IO YCTAHOBJIEHUIO SIIEPHOW MOJENN Beinonuenune 3

aToma. MPaKTUYECKON pabOThI

Tema 8. BonHOBEBIE CBOMCTBA YaCTHIIL. Bremonaenne 3
MPAKTUIECKON pabOTHI

Tema 9.  VYckopurenu. OTKpbITHE ~ HOBBIX Beinonuenue 3

SJICMEHTAPHBIX YaCTHII.

MPaKTUYECKON pabOThI

4. Y4EBHO-METOJMYECKOE OBECNNEYEHUE CAMOCTOATEJbHOM PABOTHI

OBYYAIOIIUXCHA
Tembl pas H3zy4yaemblie Konuuect DopMbl Metoauuec Dopmbl
CaMOCTOSITEIbH BOIIPOCHI BO YaCOB | CaMOCTOSITE/]Ib KHe OTYETHOCT
0ro M3y4eHus HOM padoThl | oDecneyeHH U
1
Tema 1. DKcrnepuMeHTal 4 Pabora ¢ Pexomennye | Koncmexkr,
@yHIaMEHTAIBH | bHAs YCTaHOBKA JIUTEpPATypou, | Mas JOKJIaJ,
13C Bparunckoro. KOHCIIEKT, JuTepaTrypa. | mpe-




B3auMmoieiictBus | Teopust MeToa. pemenwne 3agau | [1], [3], [4] | 3enTamnus
Pecypcsl
WNutepner
Tema 2. OneIThI U Pabora ¢ Pexomennye | Koncnekr,
DKCrepuMEHTall | SKCIEPUMEHTAb JAUTEepaTypou, | Mas JIOKJIaJ,
BHOE Hasl yCTaHOBKa KOHCIIEKT, JIUTepaTypa. | pellieHHbIE
orpeeeHne DibapuIKa. pemenwne 3agau | [1], [3], [5] | 3amaum
CKOpOCTEr
ra3oBbIX
MOJIEKYII.
Tema 3. OnbiTel | Teopusa meTona PaGora ¢ Pexomennye | Koncnekr,
dyxo. Dyko u JUTEpaTypou, | mas JOKJIaZ,
rapameTpsbl ero KOHCIIEKT, JIuTepaTypa. | pelieHHbIE
YCTAaHOBKH pemenne 3agayu | [1], [5], [8] | 3amaum
Tema 4. OnbiTel | ONBITHI Pa6ora c Pexomennye | Koncnekr,
Jlebenena. JleGenena. JAUTEepaTypou, | Mas JOKJIaJ,
MeTtoauueckue KOHCIIEKT, JUTepaTypa. | pelieHHbIE
TPYIHOCTH H pemenne 3aga4d | [1], [3],[9] | 3amaum,
CIIOCOOBI UX pe3eHTAIl
MIPEOI0TICHHUSL. us
Tema 5. OnbiTel | OnTHYECKH Pa6ora c Pexomennye | Koncnekr,
Maiikenscona — | uHTepdepomerp, JAUTEepaTypou, | Mas JIOKJIa],
Mopmu. KOHCTPYKLHUS U KOHCIIEKT JuTepaTtypa. | Ipe3eHTall
napameTphbl [1], [3],[5] | wmsx
YCTaHOBKH.
Tema 6. Omnsitel Kpykea, Pabora ¢ Pexomennye | Koncmekr,
Karonnsie nmyun. | ToMcoHa. JUTEpaTypou, | mas JOKJIA/I,
OtkpeiTHE Ileppena. KOHCIIEKT, JIUTEpaTypa. | peLICHHbIE
3JIEKTPOHA. pemenue 3agayu | [1], [5], [8] | 3amaun,
MpaKTHU4ecC
KHe
palboThI
Tema 7. OnbIThl | DKCIIEpUMEHTAT Pa6ora c Pexomennye | Koncnekr,
o bHasl yCTaHOBKa JAUTEepaTypou, | Mas JIOKJIaJ,
ycraHoBieHuto | Pesepdopna. KOHCIIEKT, JIUTepaTypa. | pelieHHbIe
SAIEPHON MOJIEIH pemenue 3amau | [1], [5], [8] | 3amauwn,
aToMma. Ipe3eHTall
us
Tewma 8. OmnbIThI Pa6ora c Pexomennye | Koncnekr,
BousiHOBBIE Tomcona u JUTEpaTypou, | mas JIOKJIan,
CBOMCTBa TaprakoBckoro. KOHCIIEKT, auTepaTrypa. | pelIeHHbIE
YaCTHIL. pemenue 3anau | [1], [5], [8] | 3amauwm.
[Ipesenrarg
us
Tema 9. OTtkpbiTHE Pabora ¢ Pexomennye | Koncmexkr,
Yckopurenu. HEUTPHUHO. JUTEepaTypou, | mas TOKJIA/I,
OtkpeITHE OKCIEpUMEHTBI CETBIO auTeparypa. | Ipe3eHTal
HOBBIX Petineca — Hutepuer, [1], [5],[8] | ms
anemenTapubix | Koysna. KOHCIEKT Pecypcel
YaCTHII. OTKpbITHE HNutepner
KoHCTpyKIIuu 1 | HEUTPHUHO.




Konnaiinep n
0030H Xurrca.

MIPUHIIMIIBI
JIEUCTBUSA
YCKOPHUTEJICH.
OtkpsiTHE T —
ME30HOB,
JIENTOHOB,
AHTUIPOTOHA.
DKCIIEPUMEHTHI
Peiineca —
Koy»na.

Hroro 52

5. ®OHA OHNEHOYHBIX CPEACTB JJs IPOBEJEHUA TEKYIIEA U
IMPOMEXYTOYHOU ATTECTAIIUU 11O JUCHUITIMHE

5.1. llepeyenb KOMIETEHIUI ¢ yKa3aHMeM ITANOB UX (POPMUPOBAHUSI B Mpolecce

0CBOeHUs1 00pa30BaTeJbHOI MPOrpaMMbl

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIINN

Otansl OpMHUPOBAHUS

HIIK-2. CnocoOeH OCBOUTH COBpPEMEHHBIE
KOHIIETIIINK, TCOPHH, 3aKOHBI M METOIBI B

o0actu bu3uKy, MaTeEMaTUKA u
UH(OPMATHKH, OBJIA/IETh OCHOBHBIMU
METOIAMUA pelIeHus 3ajad4,

chopMyTUpPOBAaHHBIMH B paMKaxX JaHHBIX
MpeIMEeTHBIX oOjacTel, U MPUMEHUTh UX B
poeCCHOHAIBHON e TEIHHOCTH

1. PabGoTta Ha y4eOHBIX 3aHATHUSAX.
2. CamocrosrenbHas paboTa.

5.2. Onucanme mnokaszareJeili W KPHTEPHEB OLCHUBAHWS KOMIICTCHUHMH Ha

PA3JIHYHBIX 3Talmax ux (l)OpMI/IPOBaHI/Iﬂ, ONNHMCAaHMEC KA OUCHUBAHUSA

OnenuBae YpoBeHb Oran Onucanue Kpurepun | Ilxana
MbI€ chopMupoBaHH | (GOPMHUPOBAHUS roKasaresieu OLICHMBAaH | OILICHMBA
KOMIIETEH ocTH usi HUS
007078
NIIK-2 [Toporossiii 1. PabGora Ha | 3HaThb COBpEMEHHBIC | 3a/1a4H, [Ixama
y4eOHBIX KOHLEMIUN, TEOpHUH, | TOKIa, OLICHHUBaA
3aHSTHSIX. 3aKOHBI M METOJBl B | IPE3EHTALl HUs
obmactu busuky, | ust JOKJIa1a,
2. MaTeMaTHKU u IKana
CamocTosTensHas | MHPOPMATHUKH. OIICHHMBA
pabora. YMerbr  NpUMEHATH HUS
OCHOBHBIE ~ METO/[IbI npe3eHTa
pelieHus 3azad4, 107041
c(hOopMyIIMPOBaHHBIM [MIxana
U B paMmKax (hU3HKH, OLICHMBA
MaTeMaTHKU u HUS
MH(POPMATUKH. pelieHus
3azad
[IponBuHyTHIN 1. Pabora Ha | 3HATBH COBpEMEHHBIC | 3a/1a4H, [Txama
y4eOHBIX KOHIEMNIUN, TEOpHUH, | TOKIa, OLICHHBA




3aHSITHSIX. 3aKOHBI M METOJbl B | MpPE3eHTAll HUs
obactu busukwy, | us, IOKJIaza,
2. MaTeMaTUKU U | IpaKTU4eC | IIKaa
CamoctosTensHas | THOOPMATHUKHU. Kast OIICHHUBA
pabora. YMeTb  NPUMEHSTH | HOJATOTOB HUS
OCHOBHBIE ~ METOJBI | Ka npe3eHTa
pelieHus 3ajad, 10707
copMyIHpPOBaHHBIM [Ixana
U B paMKax (hU3HKH, OLICHUBA
MaTeMaTHKH " HUS
UH(GOPMATUKU. pelieHus
Buaagerb OCHOBHBIMU 3a7a4
METOJJaMH PEeIICHHUS Hlkana
3ajad, OLICHUBA
chOopMyIMPOBAHHBIM HUS
U B paMKax (U3HKH, MIPAKTUY
MaTeMaTUKH U €CKOM
UHPOPMATUKH, U HOJIr0TO
PUMCHHUTH UX B BKH
npodecCuoHaIbHOM
JIeSITETTbHOCTH.
IIkajia 1 KpUTEPHUH OLIEHUBAHNS HANTMCAHUSA JOKJIA1a
YPpOBHHU OllCHUBAHUSA Kpurepumn oneHuBanus basibl
Buvicoxuii( omauuno) Ecnu crynent oroOpaszun B noknane 71-90% BeiOpannoit | 8-10
TEMBI.
Onmumanvuwiti( xopowo) | Ecnu ctyneHT orodpasmi B noknane 51-70% BeiOpanHoit | 5-7
TEMBI
Yooenemeopumenvnuiii Ecnu crynent otobpasun B noknane 31-50% BeiOpannoit | 2-4
TEMBI
Heyoosnemsopumenwvnuiii | Ecau ctynent orobpasui B noknane 0-30% BeiOpannoit | 0-1
TEMBI
IIkajia 1 KpUTEPHUH OLIEHUBAHHS MPe3eHTANNHU
YpOBHHU OlICHUBAHUSA Kpurepun oneHuBanus basbl
Buvicokuii( omauuno) Ecnu ctynenT otobpasuin B mpe3enrtanuu 71-90% 8-10
BBIOpPAHHOM TEMBI.
Onmumanvusiii( xopouwo) | Ecnu ctynent orobpasuin B npezentaruu 51-70% 5-7
BBIOpAHHOM TEMBI
Yooesnemeopumenvhuii Ecnu ctynent orobpazun B npezentaruu 31-50% 2-4
BBIOpAHHOU TEMBI
Heyoosnemeopumenvuuwiii | Ecnu ctynent orobpasun B npezentaruu 0-30% 0-1
BBIOpAHHOM TEMBI
IIIkaj1a ¥ KPUTEPUH OLICHMBAHMS JTOMAILIHUX padoT
YpoBHH OLICHUBAHUS Kpurepum oueHnBanus baubl
Buicoxuti( omnuuno) Ecnu crynent permn 71-90% ot Becex nomamnux pador | 8-10
Onmumanwvusiii( xopowo) | Ecnu ctynent pemmn 51-70% ot Bcex momamHux pabor | 5-7
Yoosnemeopumenvhuiii Ecmu crynent permn 31-50% ot Beex momamHux pador | 2-4




Heyooenemsopumenvusiii | Eciiu ctynent pemmin 0-30% oT Bcex AOManIHUX padoT 0-1

IMkana u KPUTCPUHU OLICHUBAHUA PCHICHUS 3a4aY

YpOBHHU OlleHUBAHUS Kpurepumn ouneHuBanusi banbl
Buicoxuti( omauuno) Ecmu crynent permmn 71-90% ot Beex 3aa4 8-10
Onmumanvusiii( xopowo) | Ecnu crynent pemmi 51-70% ot Bcex 3aaau S-7
Yooenemseopumenvnuiii Ecau crynent pemnn 31-50% ot Beex 3amau 2-4
Heyooenemsopumenvnuiii | Ecnu ctynent permmn 0-30% oT Bcex 3agau 0-1

IIkajia u KpuTEpUM NPAKTHYECKON OATOTOBKHU

YpoBHHU OLlCHUBAHUSA Kpurepun oueHnBanus babl

Buicoxuii( omauuno) Ecmu crynent Boimosaun 71-90% 0T mpakTHYecKuX 8-10
pabor.

Onmumanvusiii( xopowo) | Ecnu ctynent BoinonHmI 51-70% oT npakTHuecKux S5-7
pabor.

Yoosenemsopumenvnuiii Ecau crynent Bomonnui 31-50% oT mpakTUyecKux 2-4
pabor.

Heyoosenemsopumenvusiii | Ecnu ctynent BoimosHmi 0-30% 0T mpakTUuecKuX 0-1
pabor.

5.3. TunoBble KOHTPOJIbHbIE 33IaHUSl MJIM MHbIe MaTepHaJbl, He00OX0oAMMBbIe IS
OLIECHKH 3HaHMWi, YyMeHMii, HABLIKOB MU (WJH) ONBITA AeATEJIbHOCTH, XapaKTepH3YIOLIUX
3Tanbl (POPMHPOBAHNUS KOMIIETEHIUI B Mpolecce 0CBOCHHs 00pa30BaTeIbHOIl POrpaMMbl

IIpumepHbIe foMamIHuEe PadoThI:

1. Onpenenuth yBeIMYEHHUE, TaBA€MOE JIMH30M, (POKYCHOE pacCTOSTHUE KOTOPOUM paBHO
0.13 M, eciiu mpeAMET OTCTOUT OT Hee Ha 15 cM.

2. OnpenenuTh AJIMHY CBETOBOM BOJIHBI JIJISl IMHUU B TU(PAKLHOHHOM CIEKTPE TPETHErO
MOpsIIKA, COBIAJAIONIEH C IMHUEW YETBEPTOrO MOPsIIKa C JUIMHON BOJIHBI 510 HM.

3. DHeprus nokos nporoHa paBHa 9.4[1108 »B. Ha ckosibko moJiHast 3HEprusi MpoTOHA
IpH cKOpocTH NpoToHa 0.6C MPEBOCXOANUT €ro IHEPTHIO MOKOs?

4. JIBa ToueuHbIX 3apsaa +q U +4q HaAXOAATCA Ha HEKOTOPOM PACCTOSHUU IPYT OT ApPYyTa.
3apsapl MPUBENIHU B CONMPUKOCHOBEHHE. BO CKOIBKO pa3 HEOOXOOUMO YBEIUYHMTH PACCTOSHUE
MEX-/1y HUMH, YTOOBI CHJIa B3aUMOACHUCTBUS MEX/1Yy HUMHU OCTallach MpeKHEH?

5. IlpumHKa, uMmeromas nojgoxutenbubid 3apsia 10-11 K u maccy 10-6 kr, Bierena B
OJTHOPOJTHOE MarHUTHOE I10JI€ BJIOJIb €0 CHJIOBBIX JIMHHMM ¢ HadanbHOH ckopocthio 0.1 m/c u
nepeMecTuiach Ha paccrosHue 4 cMm. Kakoil crana cKOpOCTh MBUIMHKH, €CIIU HAINpPSKEHHOCTh
nonist 105 B/m? JlelicTBUEM CHITBI TSXKECTH MPEHEOPEYb.

Tembl 10KTI210B

. MoxenupoBanue B pusuke.

. ['anmuieii — 0CHOBOIIOJIOKHHUK SKCTIEPUMEHTAIIEHOTO METOa UCCIIEeIOBaHUS B (PU3UKE.
. (DYH)IaMeHTaIH)HI)Ie OIIBITHI ¥ DBOJIFOIUA (1)PI3H‘I€CKOI7[ KapTUHBI MHpa.

. CDYH,Z[aMeHTaJIBHBIe OIMBITHI U PA3BUTUC SJICKTPOJUHAMUKU.

. ODyH/1TaMEHTAJIbHBIE ONBITHI M Pa3BUTHE B3IJI10B HA IPUPOAY CBETA.

. ®yH/1aMEHTAaJIbHBIC OMBITH B CTPYKTYpE (PU3UUECKON TEOPHH.

. HetotoH 1 I'yK — IpOTUBOCTOSIHUE TE€HUEB.

NN DN kW —
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8. Mudps! u peanbuble HakThl U3 xu3HH [ amues.

Tembl npe3eHTal Ui

. Paznuynble BUABI MEXaHUYECKOTO IBUKEHUSI.

. CBoOoHOoe manenue (Tpyoka HeroToHa).

. KonebarenbHoe nBr>keHNE MasiTHUKOB.

. Monienb OpOYHOBCKOTO JTBUKCHHUSI.

. Mogaens onbita LlTepna.

. DIIeKTpU3alus TeJl.

. BsaumopeiicTBue 37eKTpUUECKUX 3apsiioB.

. B3aumozeiicTBre mpoBOIHUKOB C TOKOM (OMIBIT AMIiepa).

9. BzaumopeiicTBUe MPOBOIHUKA C TOKOM M MarHuTa (OmbIT DpCcTesa).
10. SIBnenue 3neKTpoMarHuTHON MHAYKIUU (onbIThl Dapases).
11. qucnepcus crera.

12. OnbIThI 110 HHTEPGEPEHITUH U AU(PaAKIIH CBETA.

13. IMonspuzanus cBera.

14. SIBnenue potorddexra u 3akoHbI poTodrdhdekra.

0NN KW

IIpumepHbIe 321a4M K TeKyLIeMY KOHTPOJIIO

1. DkcniepuMeHTAIBHOE ONPEEICHUE TPABUTAIUOHHOMN IOCTOSIHHOM.

2. Kak skcnieprMeHTaIbHO MTPOBEPUTH pactipeziesienne Makcpesia?

3. DkcniepuMeHThI JIebeeBa o H3MEPEHUI0 CBETOBOTO JJaBJICHUSL.

4. Kakne KCTIIepIMEHTHI CHITPAJIN PEHIAIONTYI0 POJIb B 00phOe BOIHOBOI 1

KOPIYCKYJIIPHOM Te€Opuid cBeTa?

CoNoOA~AWNE

PR R R RRER e
~NOoO UM WNEO

5.DKkcnepuMeHTanbHOEe 000CHOBAaHUE CIEIMATIbHON TEOPUN OTHOCUTEIBHOCTH.
6. DxcniepuMeHThl Dyko.

7. OTKpBITHE PAJMOAKTUBHOCTH.

8. OnbiThl ['epua.

3aganus 1/ NPAKTHYECKOH MOATOTOBKH
1. DddexTt 3eemana.

2. OTKpbITHE HEUTPUHO.

3. OTKpBITHE 2IEKTPOHA.

Cnucok BONPOCOB K 3a4eTy
Omnpenenenne rpaBUTallMOHHON NOcTOSIHHON. OnbITel KaBenuma.
Pacnipenenennie ra3oBsix MoJIeKyJ 10 ckopocTsiM. OnbiTel [lTepHa.
Pacrnipenenenue razoBeIX MOJIEKYII ITO CKOPOCTAM. ONBITHI DIIbIPHIKA.
OnbiTel Maiikenbcona - Mopiu.
OnbiTel DyKo.
Snepnas monens atoma. ®opmyna Pesepdopma.
OnBITHI IO UCCIIEJOBAHUIO SIIEPHON MOJIETH aToMa.
Ornpezenenne pa3MepoB KPUCTATMIECKON PEIIeTKH 110 33TaHHON Jiebaerpamme.
Teopus bopa atoma Bonoposa.

. BostHOBBIE cBOiicTBa yacTull. BonHel ge bpoiins.

. Bomusl nie bpoiins, nucnepcnoHHoe ypaBHeHUE, (a3oBasi U IPyNIoBast CKOPOCTH.
. OnbiThl leBHCCcOHa, [[>xepmepa.

. OnpiTel TomcoHa u TapTakoBcKoro.

. Katoansie nyun. OTKpbITHE 3JIEKTPOHA.

. U3smepenue naBieHus cBeta Ha TBep/bie Tena. OneiTh Jlebenena.

. OkcniepuMeHThl PeitHeca — KoysHa. OTKpBITHE HEUTPUHO.

. Konnaiinep u 60301 Xurrca.
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5.4. MeToan4yeckne MaTepuaibl, ONpeaessilonue nNpoueaypbl OleHNBAHUA 3HAHM,
YMeHHI, HaBBIKOB U (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTePU3YIOUIMX ITAIbI
(popMupoBanus KoMIeTeHIH I

ConocTaBUMOCTh PEUTUHIOBBIX I10KA3aTeleW CTYAEHTa IO pa3HbIM JUCLUUIUIMHAM U
banmibHO-peHTHHTOBOI CUCTEMBI OIICHKH YCIIEBAEMOCTH CTYJIEHTOB O0ECIEUNBAETCS IPUHATUEM
€IMHOTO MEXaHMW3Ma OIIEHKH 3HAHUH CTYIEHTOB, BBIPRXEHHOTO B Oayjiax, COrJIaCHO KOTOPOMY
100 Ga/ioB - 3TO MOJHOE YCBOCHHE 3HAHWK MO y4eOHOH IUCIUILIMHE, COOTBETCTBYIOIIEE
TpeOOBaHUSAM Y4eOHON MPOTPAMMBI.

MaxkcuManbHbIN pe3ysbTaT, KOTOPbIi MOXKET ObITh JOCTUTHYT CTYIEHTOM IO KaKIOMY U3
BbnokoB pelitunrosoii onenku — 100 6a1oB.

OtBet oOyyaronierocst Ha 3a4€Te OlLlEHUBAeTCA B OajllaX C y4eTOM IIKajibl COOTBETCTBUS
PEUTHHIOBBIX OLICHOK.

CTpyKTypa olleHHMBaHHs 324eTa

Kpurepun oneHuBanus Bajubl

[lonHble W TOYHBIE OTBETHI HAa Bce Bompockl. CBOOOIHOE
BJIaZICHUE OCHOBHBIMU TEPMHUHAMH M TOHSATHUSAMH KypCa;
MOCJIEIOBATEIbHOE W JIOTHYHOE H3JI0KEHHE MaTepuasa 8-20
Kypca; 3aKOHYEHHBIC BBIBOJBI M OOOOLICHUS MO TeMme
BOITPOCOB; UCUCPIIBIBAOINNEC OTBETHI HA BOITPOCHI.

OTBeT Ha MeHeE ITOJIOBUHEI BOITPOCOB. 0-7

IIkana oneHUBaHUA 3a4YeTa

Ounenka Bann
3ayTeHo 41-100
He 3aureno 0-40

6. YHU EBHO-METOANMYECKOE U PECYPCHOE OBECIIEYEHHUE JUCIHUIIJIMHBbI
6.1. OcHoBHasi IMTEpaTypa

1. bammaues, }0.A. ®yHnaMmeHTalbHble SKCHEpUMEHTHI (u3uku: Kypc nekuuit / 0. A.
bamnaues, /1. JI. bornanos. - M. : JIEHAH/I, 2012. - 240c. — TekcT: HEMOCpeICTBEHHBIN.

2. Ilpomwun, B. . AHanu3 pe3ynpTaToB U3MEpEeHUI B SKCIIEPUMEHTAIBHON (PU3MKe: yueOHOoe
nocobue / B. U. Ipomun, B. I'. CunopoB. — Cankt-IlerepOypr : Jlans, 2022. — 172 ¢. —
Tekcer : anextponnsiii. — URL: https://e.lanbook.com/book/212651

3. CrapoBukoB, M. . BBenenne B 3KCIEpUMEHTAIBbHYIO (U3HKY : ydeOHOe mocoOue. —
Cankr-IlerepOypr : Jlawp, 2022. — 240 c. — Teker : osmektponHsidi. — URL:
https://e.lanbook.com/book/210155

6.2. /lonoJHUTE/IbHAS JIUTEPaTypa

1. BepukamBunu, B. III. Cratuctuueckas o0paboTKa JaHHBIX, NIAHUPOBAHHUE SKCIIEPUMEHTA U
cilydaifHble mpoluecchl : yuebHoe nocodue ans By3os / B. I1I. bepukamBuiu, C. I1. Ocbkun. —
2-e u3n. — Mocksa : Opaiit, 2023. — 164 c. — Tekcr : snektponHsii. — URL:
https://urait.ru/bcode/515268

2. I'motoBa, M. 10. Maremaruueckass o0paboTka MHGOpMAIMK : YIEOHUK U MPAKTUKYM JJIs
By30B / M. 1O. I'motoBa, E. A. CamoxBanoBa. — 3-¢ uzn. — Mocksa : FOpaiit, 2023. — 301 c.
— Tekcr : anextponnbiii. — URL: https://urait.ru/bcode/511062

3. OCHOBBI TEOpPUHU IKCIEpUMEHTa : ydeOHoe mocobue mns By3oB / O. A. I'opnenko, H. M.
Bop6amp, T. I1. Moxaea, A. C. IIpockypun. — 2-e u3a. — Mocksa : FOpaiit, 2023. — 180 c.
— Tekcr : anextponnsiii. — URL.: https://urait.ru/bcode/517904
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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
file:///C:/Users/yai.zadesenets/AppData/Roaming/1C/Файлы/ДокументооборотКОРП/Задисенец%20Яна%20Игоревна%20713050ab-5e66-11ed-816f-0cc47a56098d/:%20https:/urait.ru/bcode/517904

4. Kocunos, A. JI. Metoasl puU3NIecKoro 3KCIEpUMeHTa : yudebHoe mocodue s By3oB / A. J1.
Kocunos, A. I'. Koctiopuna, O. A. bparun. — Mocksa : FOpaiit, 2022. — 86 c¢. — Tekcr :
anexktponHbiii. — URL: https://urait.ru/bcode/494206

5. JlateimieB, A.B. BBenenue B matemaTudeckyro Gusmky : yueb.mocodue. - M. : MI'OY, 2012.
- 108c. — Tekct: HenocpeACTBEHHBIN

6. JlutneBckuii, JI. A. OOpaboTka S3KCHEPUMEHTAIBHBIX PE3YJIHTATOB B JIAOOPATOPHOM
OpakTUKymMe 1o ¢usuke : ydeOHO-MeTommueckoe mocodue / JI. A. JlutHeBckmii, FO. M.
CocHoBckuii. — Omck : OMI'VIIC, 2022. — 31 c¢. — Texkcr : snexkrponHsii. — URL:
https://e.lanbook.com/book/264449

7. Moiizec, b. b. Craructuueckue METOABl KOHTpPOJISI KadecTBa H  00OpaboTka
AKCIIEPUMEHTAIBLHBIX JaHHBIX : yaeOHoe mocobue st By3oB / b. b. Moiizec, U. B. [TnoTHukoBa,
JI. A. Penpko. — 2-¢ m3a1. — Mocksa : FOpaiit, 2022 . — 118 ¢. — TekcrT : 2JIeKTpOHHBINH. —

URL.: https://urait.ru/bcode/495895

8. [Manun, B. B. Metoasl marematuueckoi pusuku. JISKIIMOHHBIN Kypce : yueOHOe mocodue Juis
By30B / B. B. [lanun, E. B. PankeBuy. — 2-e u3a. — Mocksa : FOpaiit, 2023. — 222 ¢. — Tekcr
: anekTponnbiid. — URL.: https://urait.ru/bcode/514448

9. IMapdenos, I1. C. IIpubops! 1 METOIBI AKCIIEPUMEHTANBHON (hr3uku : yaeoHoe mocoodue / I1.
C. ITapdenos, A. I1. JlutBun, . A. Onumyk. — Cankrt-IlerepOypr : HUY UTMO, 2017. — 71
c. — Tekcr : anextponnsiit. — URL: https://e.lanbook.com/book/110425

10. Teoperuueckoe M SKCHEPUMEHTAIBHOE HCCIEAOBaHUE (DU3UKO-XUMUYECKUX CHUCTEM :
yuebHoe mocooue / U. K. IapkymuH, M. A. Cyxapenko, A. B. bypuakos [u np.]. — Camapa :
Camapckuit rocynapcTBeHHbIN TexHudeckuit ynusepcuret, DbC ACB, 2019. — 344 c. — Tekcr
: anexktpounbiii. — URL.: https://www.iprbookshop.ru/111425.html

6.3. Pecypcobl muHGOPMaIHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn ""UHTepHeT"

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

7. METOAUYECKHUE YKA3AHUA 110 OCBOEHUIO INCIHUTIJINHBI
1. Meroauyeckue peKOMEH IAIIMH TIO TIOATOTOBKE K MPAKTHYECKMM 3aHATHAM.
2. MeTonuueckie PEKOMEH IAIINH TI0 OPTaHU3alMK CAMOCTOSTENBHOM PabOTHI MO IUCIUILTAHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOT'MHU AJIs1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JInneH3nonHoe nporpamMmmMHoe odecneueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmanuoHHbIe CIPABOYHbIC CHCTEMBI:
Cuctema 'APAHT
Cuctema «Koncynsrantllnrocy

IIpodeccronanbHbie 6a3bl JaHHBIX
fQOSVO.rU — HODTaJ'[ d)eﬂepanbmﬂx TOCYAAPCTBECHHBIX O6Da3OBaTeHBHLIX CTAaHIAPTOB BBICIIICTO O6Da3OBaHI/Iﬂ
pravo.gov.ru - OpunmanbHeI HHTEPHET-MOPTAN IPABOBOW HHPOPMAITUU
www.edu.ru — dexepanbHbiii moptan Poccuiickoe 00pa3oBaHue

CB00OHO pacnpocTpaHseMOe IIPOrpaMMHOE 00eCIIeYeHNE, B TOM YHCIIE OTEYECTBEHHOTO MPOHU3BOJICTBA
OMC IIneep (miist BOCIPOU3BEACHUS DIICKTPOHHBIX YUueOHbIX Moyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
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https://urait.ru/bcode/494206
https://e.lanbook.com/book/264449
https://urait.ru/bcode/495895
https://urait.ru/bcode/514448
https://e.lanbook.com/book/110425
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MarepuanbHO-TeXHHYECKOE obecriedeHre TUCIMIUIMHBI BKIIOYaeT B ceOs:

- y4eOHBIe ayAUTOPHHU Ul NIPOBEACHUS y4eOHBIX 3aHATHH, OCHAILICHHbIE 000OPYIOBAaHUEM M TEXHHUYECKHMH
cpencTBaMu OOy4eHHs: ydeOHOH MeOenblo, MOCKOH, IeMOHCTPAlMOHHBIM OOOPYINOBaHWEM, IE€PCOHATHHBIMH
KOMIIBIOTEPaMH, IPOEKTOPOM;

- MOMENICHHs M CaMOCTOSITENIbHOW PaboThI, OCHALICHHbIE KOMIIBIOTEPHON TEXHHKOHW C BO3MOXKHOCTBIO
HOJAKITIOYEHHEM K ceTH «/HTepHeT» W o0ecredeHreM JIOCTyIa K AJIEKTPOHHOH HHPOPMAIIMOHHO-00pa30BaTeNbHOI
cpere.
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