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1. TACITOPT PABOYEM [TPOT'PAMMBI YUEBHOM JUCIHHUIIINHBI
«DPUBUKA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

Pabouas nporpamma yueOHo#t mucuurmiuabl [1/]. 03 ®dusuka paspaboraHa s CTYIESHTOB
cnennansHoctn 21.02.20 «[IpuxmnagHas reone3us» B KadecTBE NPUMEPHOM MPOrpamMMbl ISt
peanu3alud OCHOBHOM mpodeccuoHanbHOM oOpa3oBarenbHoil mporpammbel  CIIO Ha 0Gasze
OCHOBHOT'O 00IIIero 00pa3oBaHus ¢ MOJIYYSHUEM CPEHEro odiero oopazoBanus (mpotokosn Ne 3 ot
21 urons 2015 r. Perucrpanmonnsiii Homep petieH3uu 384 ot 23 urois 2015 r. PI'AY «DUPOy»); ¢
BHECEHHBIMUA M3MCHECHHSIMH, PEKOMEHIOBaHHBIMU DeiepanbHbIM TOCYIapCTBEHHBIM aBTOHOMHBIM
yapexaeHueM «DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus»y (PI'AY «DUPO») ¢ ydyetom
[TpumepHOI OCHOBHOW 00IIE00pa30BaTEIBHON MPOTPAMMBI  CPEIHETO O0O0Iero oOpa3oBaHUs,
0/I00peHHOM pemieHueM (enepanbHOro y4eOHO-METOJUYECKOTO OOBCAMHEHHS II0 OO0IIeMy
obpazoBanuto (mpotokoi ot 30 HosOpst 2022 r.), ¢ yuerom yrounenuit ®I'AY «DHUPO» (mpoTokoin
Nol4 ot 30 HOs1O6pss 2022 1.)

1.2. Mecto aucuuminnsl B ctpykrype INIICC3:

YueOnas aucnumuinHa «Du3nka» SBIsieTcs NMPOQIBHON IUCIUIUIMHON W3 005S3aTelbHON
npenmMeTHoit obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pa3oBaHusl.

Hucuunnuna «®dusukay u3ydaercs B MHKJIE OO0meo0pa3oBaTENbHBIX JUCHMIUIAH IS
crienuaabHOCTH TeXHuueckoro npoduis 21.02.20 [Ipukinannas reones3usl.

1.3. Hean n 3a7a4u y4yeOHOM IMCUMILUIMHBI — TPeOOBAHHUS K Pe3y/JbTaTaM OCBOCHUSA
AUCHUTLINHBI

Copepxanue nporpamMmbl «Pu3MKa» HAMPABICHO HA JOCTH)KEHUE CIEIYIOIIMX IIeNeH:

. OCBOCHHME 3HAHUN O (YHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U MPUHIUIIAX,
JeKalMX B OCHOBE COBPEMEHHOW (U3MYECKOM KapTHHBI MHpa; HanbOoyiee BaXKHBIX OTKPBITHSIX B
obsacti (U3HMKH, OKA3aBIIMX OMPEACIAIONICe BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTHUU;
METOJIaX Hay4YHOT'O MO3HAHUS IPUPOJIbI;

. OBJIAJICHUE YMEHHUSIMU TPOBOJAUTH HAOJIOJEHUSA, IUIAHUPOBATh M BBIMOJHATH
OKCMIEPUMEHTHI, BBIABUTATh TUIOTE3bl U CTPOUTH MOJETH, NMPUMEHSTH MOTYYCHHbIE 3HAHHS IO
busuke 11 00bICHEHHUS Pa3HOOOPa3HBIX (PM3MUECKUX SBICHUM U CBOMCTB BEIIECTB; MPAKTHYECKU
UCIIONBb30BaTh  (hM3MUECKHe 3HaHMs; OLEHUBATh  JOCTOBEPHOCTh  €CTECTBEHHO-HAYYHOU
uH(pOopMaLnu;

. pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYadbHBIX W TBOPUYECKUX
CIIOCOOHOCTEN B Tpollecce NMPHOOpPETeHUs 3HAHWM W yMEHUH 1o (U3MKE C HUCIMOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAIIMH U COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

. BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHMUSI 3aKOHOB TPUPOJIBI,
WCIIONIb30BAaHUsl JOCTMKEHMNM (U3UKKM Ha Onaro pa3BUTHUS YENIOBEYECKOW IMBUIIM3AIUY;
HEOOXOIMMOCTH COTPYIHUYECTBA B IMPOIECCE COBMECTHOTO BBITIOJIHEHHS 3aJ]1ad, YBAXKUTEIHHOTO
OTHOIIEHUST K MHEHHIO OMNIMOHEHTa TMpU OOCYXKACHUH TPoOJieM €CTeCTBEHHO-HAYYHOTO
COJIEpXaHUsI; TOTOBHOCTH K MOPAJIbHO-ITUYECKON OIIEHKE WCIOJIb30BAHUS HAYYHBIX TOCTHXKCHHM,
YyBCTBA OTBETCTBEHHOCTH 32 3aIlIUTY OKPYXKAIOILIEH CPEbL;

. WCIIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN W YMEHHM IS PEIICHHUS MPAKTHYECKUX
3a/1a4 TIOBCETHEBHOW KHU3HH, OOecreueHusi 0e30MacHOCTH COOCTBEHHOW KXU3HHU, PAllMOHAIBHOTO
MIPUPOIOTIONB30BAHMS U OXPaHbl OKPYXKAIOIIEH Cpelbl M BO3MOKHOCTh MPUMEHEHUS! 3HAHUU TpU
pellIeHnH 3a7a4, BO3HUKAIOIINX B MOCIEIyIOIel MpodecCHOHAIBHOMN 1eATebHOCTH.

33]_]3'{1/[ AUCHHUIIJIMHBI

L4 C(I)OpMI/IpOBaTB y CTYACHTOB HAay4YHOC MBIIIJICHUEC u COBpPCMCHHOC
€CTCCTBECHHOHAYYHOC MHPOBO33pPCHUC, B HYaCTHOCTH, IIpaBHIIBHOC ITIOHUMAaHHUEC T'paHuIl
MPUMCHUMOCTH Pa3JIAYHBIX (pI/I3I/I‘-ICCKI/IX HOHHTHﬁ, 3aKOHOB, Teopnﬁ U YMCHUC OLICHUBATL CTCIICHb



AOCTOBCPHOCTHU PE3YIbTATOB, ITOJIYUCHHBIX C IIOMOIIBIO OKCIICPUMCHTAJIBHBIX U
MAaTEMAaTHYCCKUX MCTOA0B MCCIICAOBAHMAA,

J YCBOUTH OCHOBHBIE (PM3UUECKUE SBICHUS U 3aKOHBI KJIIACCHYECKOW U COBPEMEHHOM
¢u3uKu, MeTO b (PU3NIECKOTO HCCIIEJOBAHUS;
J BbIpa00TaTh y OOYYaIOMIMXCS MPHEMbl U HABBIKM PEIICHHs] KOHKPETHBIX 3334 W3

pasHbIX oOjacredl (U3MKM, NOMOTraroIMX OOydYaroUIMMCs B JalbHEHIIEM pellaTh HH)KEHEpHbIE
3a/1a4y;

. O3HAKOMUTH OOYUYAIOMIMXCSI ¢ COBPEMEHHON HAyYHOW amnmapaTrypoi u BbIpadOTaTh y
0o0yyaroIuXcsl HayaJlbHble HABBIKM IIPOBEICHUS SKCIIEPUMEHTAIBHBIX HAy4YHbBIX HCCIEIOBaHUN
(bU3MUeCKUX SIBICHUH U OLEHKH IOTPEITHOCTEH N3MEPEHUH.

Pe3yinbTaThl 0CBOCHHS YU4eOHOM JMCIHIIIUHbI
OcBoenue cojepxaHus y4eOHOM JUCHMIUIMHBL «Pu3uKa», 00ECHeuuBaCT JIOCTUKEHUE
00y4arIUMUCS CIEAYIOIUX PE3YIbTATOB!

JIUYHOCTHBIX YyBCTBO TOPJIOCTH U YBa)XKEHUS K UCTOPUHU U TIOCTHIKEHUSAM OT€UECTBEHHOMN
¢bu3nyeckoil Hayku; pU3MUECKU rPaMOTHOE MTOBEICHHE B IPOPECCHOHATBHON
NESITEIbHOCTH U OBITY IIPH 0OpalieHuH ¢ puOopaMu U YCTPOHCTBAMU;
TOTOBHOCTB K MTPOJOJDKEHHIO 00pa30BaHus M MOBBIIICHUS KBATH(DUKALINY B
n30paHHON podeccnoHanbHOMN ESTENbHOCTH U 0ObEKTUBHOE OCO3HAHUE
poiiu GU3NYECKUX KOMIIETEHIIUH B 3TOM;

YMEHHUE HCII0JIb30BaTh JOCTIKEHUS COBPEMEHHON (PH3MUECKO HAYKH U
(U3NIECKUX TEXHOJIIOTUH JUIsI TOBBIIICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOT'O Pa3BUTHUS B BBIOpaHHOM NPOo(ecCHOHaIbHOM
NESTEIIHOCTH;

YMEHHUE CaMOCTOSITEIbHO 100bIBaTh HOBbIE JUIs ce0s (u3nUYecKue 3HaHUS,
UCHOJb3Ys AJIS 3TOr0 JOCTYIHbIE HICTOYHUKU MH(POPMALIUY;

YMEHHE BBICTPAaUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLIEHHUS B KOMAHJIE T10
pelIeHnIo 00IuX 3a/1a4;

YMEHUE yIPABIATh CBOEH MO3HABATEIBHOMN NEATEIBHOCTHIO, IIPOBOAUTH
CaMOOLIEHKY YPOBHsI COOCTBEHHOI'O MHTEJJIEKTYaIbHOTO Pa3BUTHS;
METaNpeIMETHBIX | UCIOJIb30BAaHUE PA3IUYHBIX BUJIOB [I03HABATEIBLHON JEATEIBHOCTH IS
peuieHns (GpU3NYecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METO/I0B MTO3HAHUS
(HabusroIeHMs, OTIMCAHMSI, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3Y4YEeHUS
Pa3JINYHBIX CTOPOH OKPY’KAOIIEH EHCTBUTEIBHOCTH;

WCITOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEpAIMil: TOCTAHOBKHU
3ajauu, GopMyIUpOBaHMS TMIIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHUS,
0000111eHNS, CHCTEMATU3alluH, BBISBICHUS! IPUYNHHO-CJIEICTBEHHBIX CBS3EH,
MOMCKA aHAJIOTOB, ()OPMYIIMPOBAHUS BBIBOJIOB JUISl U3YUEHUS PA3IMUHBIX
CTOPOH (hPU3HUECKUX OOBEKTOB, SIBJIEHUHN U MPOLIECCOB, C KOTOPBIMU
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B MpodeccuoHanbHOH chepe;

YMEHHUE TeHepUPOBAaTh UIEU U ONPEAEATh CPEICTBA, HEOOXOAUMBIE ISl UX
peann3anuy;

YMEHHUE UCIIOIb30BaTh PA3IMYHbIE HCTOYHUKH IS TOTY4YeHUs (PU3NIEeCKOi
nH(pOpMalIUH, OLIEHUBATh €€ TOCTOBEPHOCTH;

YMEHHE aHaIU3UPOBATh U MPECTABIATH HH(OPMAIUIO B Pa3IMUHBIX BUAAX;
yMeHHE MyOJIUYHO MPEICTaBIATh PE3yIbTaThl COOCTBEHHOTO HCCIIEI0BaHNUS,
BECTH JJUCKYCCHH, JOCTYITHO U TApMOHUYHO COYETasi CoAep kaHue U (opMbl
npeicTapisieMol nH(oOpMaluu;

OpCAMCTHBIX c(hOpMHUPOBAHHOCTD MPEACTABICHUI O POJIK U MecTe (PU3UKHU B COBPEMEHHOMN
HAy4YHOH KapTHHE MUPA; TOHUMaHKUEe (PU3NUECKOM CYITHOCTH HaOII0JaeMbIX
B0 BceneHnHoil siBinenuid, ponu Gpusuku B GOpMHUPOBAHUU KPYro3opa 1
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(GYHKIMOHATBHON IPAMOTHOCTH Y€JIOBEKA ISl PEHICHUS PAKTUIECKUX
3ajau;

BJIaJICHHE OCHOBOIIOJIATAIONIMMH (PU3NICCKUMU TIOHSATHSIMH,
3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPHSIMH; YBEPEHHOE HCIIOJIb30BaHHE
(U3NYECKOil TEPMUHOJIOTHH U CHMBOJIUKH;

BJIaJICHHE OCHOBHBIMH METOJIAMH HAyYHOTO TIO3HAHUS, UCIIOJIb3yEMBbIMHU B
¢dusuke: HAOTIOACHUEM, OTIMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;

yMeHUs 00pabaThIBaTh pPe3ysIbTaThl H3MEPEHHIA, OOHAPYKHBATD
3aBHCUMOCTh MEX1y (PH3MUECKUMH BETMUYNHAMH, OOBSICHATH ITOJTyUYCHHbBIE
pe3yabTaThI U I€TaTh BBIBOBI;

c(OpPMHPOBAHHOCTh YMEHUS peIiaTh (PU3HMUECKUE 3a/1a9H;

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATH MOTYIEHHBIC 3HAHUS JUIs

OOBSICHEHUS! YCIIOBHI TPOTEKaHHs (PU3NYESCKHUX SIBJICHUI B IPUPO/IC,
npodeccnoHanbHOM chepe u sl MPUHATHS MPAKTUYSCKUX PEIICHUN B
MTOBCETHCBHOM JKU3HHU;

c(OPMHUPOBAHHOCTH COOCTBEHHOM MO3MIIMHU 10 OTHOLICHHIO K (PU3MYECKOM
nHGOPMAIIHH, TTIOTYy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

1.4. IlepeyeHp IUIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHMs IO AUCHMILIMHE (MepevyeHb
(opMupyemMbIX KOMIIETEHIN)
He npedycMompeHo.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOM JMCUUILIMHBI M BU/bI Y4eOHOH padoThl

N Bcero CemecTpbl
Bun yuebHO# paboTh 4ACOB 1 5

YuyeOHasn HArpy3Ka (Bcero) 110 64 46
AyauTOpHbIe 3aHATHS (BCEro) 110 64 46
B toMm uncie:

3aHATHUS JCKIUOHHOTO TUIA o4 32 22
IIPAKTUYECKHE 3aHATHsI (IPAKTUKYMBI) 56 32 24
na00paTOPHBIC 3aHSATHUS

ITpomexyTouHas atTectanus (dK3aMeH/3a4et/aud.3a4er) 13
OO6m1ast TpyI0EMKOCTh 110 64 46

2.2. CTpyKTYypa AUCHHUILIMHBI!

KoJsinyecTBO ayAUTOPHBIX YaCOB
Teope
P IIpakru-
HaumeHoBaHue Pa31esioB U TeM Tiec- gec-
Bcero Koe
KHue
o0yue
3aHATUSA
HUE
Paznen 1. Mexannka 30 16 14
Beenenune Tema 1.1. ®usnka — dyHIaMeHTaTbHAS HAYKA O 2 5 0
npupose
Tewma 1.2. Kunematrnka MaTepruanbHON TOYKH 8 4 4
Tema 1.3. /luHamuka 8 4 4
Tewma 1.4. 3akoHBI COXpaHEHUS B MEXaHHUKE 8 4 4
Tema 1.5. Mexanuueckue KoeOaHus! © BOJTHBI 4 2 2
Paznen 2. OcHOBBI MOJIEKYISIPHON (PU3UKH U TEPMOAHHAMHKH 20 8 10
Tewma 2.1. OCHOBBI MOJIEKYJIAPHON KHHETHYECKOI TEOpuH. 4 5 2
Wneanbuelii ras
Tewma 2.2 W3omporiecchl: 3aKOHBI U UX TpaduiecKkoe 8 5 4
npeJICTaBICHUE
Tema 2.3 OcHoBbl TepMoanHaMukH. [lepBoe Hauano
TEPMOJMHAMHUKHY U €T0 IMPUMEeHeHne. BTopoe Hauano 8 4 4
tepmoannamuku. KITJ. Tukn Kapno
Pa3znen 3. DnexkrpoguHaMuka 30 14 16
Tema 3.1. DnexTpocraTuka 8 4 4
Tema 3.2. IIoCTOAHHBIN TOK 8 4 4
Tewma 3.3. MarHuTHbIE SIBICHUS 6 2 4
Tewma 3.4 DnexTpoMarHUTHAS WHAYKINS 4 2 2
Tewma 3.5. DnekTpoMarHuTHBIE KOJIEOAHHS U BOJIHBI 4 2 2
Pazmen 4. OnTuka 16 6 8
Tema 4.1. Ilpupona cBera. OCHOBBI (hOTOMETPUHT 4 2 2
Tewma 4.2 DaeMeHTHI TeOMeTPUIECKON ONTUKA TOHKHE JTHH3HI. 6 4
[locTpoenne n300pakeHNi B IMH3aX U 3epKajlax
Tewma 4.3. BoiHOBBIE CBOWCTBA CBETA. 6 2 2
Paznen 5. OCHOBHI CIEITUAIBHON TEOPHUH OTHOCHUTEIIHHOCTH 2 2 2




Tema 5.1 OcHOBBI cITeIIaTBLHON TEOPUH OTHOCHTEIHLHOCTH.

. ., 2 2 2
IToctynare! DitamTeina. [Ipeodpasosanus JlopeHia
Paznen 6. DieMeHTH siAepHON QU3HNKH 4 2 2
Tema 6.1 DneMeHTHI PU3HKK aTOMa, aTOMHOTO SIIpa U 4 9 2
HIIEMEHTAPHBIX YaCTHUI]
Paznen 7. OBomonus Beenennoil. OCHOBBI aCTpOHOMUU 10 6 4
Tema 7.1 ConHeunas cucrema 4 2 2
Tema 7.2 Ctpoenue u pa3sutue BeenenHoit 6 4 2
Bcero no nucuumuinge 110 54 56




2.3. TemaTu4eckuii 1jIaH ¥ COJIEp)KaHUe YICOHOM TUCIUTIITUHBI «DU3HKay

HaunumenoBanue
pa3aesioB U TeM

Copep:xaHue yueOHOro MaTepuasa
NPaKTHYEeCKUEe 3aHATHUS U CAMOCTOSATE/IbHAs
paboTta o0yuarouerocs

O0LeM
4acoB

YpoBenb
OCBOEHHS

1

2

4

BBeaenue

Conep:xaHue yueOHOro MaTepuaja

Jlexknun

Tema 1.1. ®dusznka — yHIaMeHTaNbHASA HAYKa O
npupoze. 3HaueHue GU3NKHU IIPU OCBOCHUH
npodeccuii CI10 u cnenmansaocreii CIIO.

1

1. Mexanuka

Conep:kanue y4eOHOT0 MaTepuaJia

Jleknuu

Tema 1.2. Kunematuka MatepualibHOM TOUKH
Tema 1.3. Jlunamuka

Tema 1.4. 3aK0oHbBI COXpaHEHUSI B MEXaHUKE
Tema 1.5. Mexannueckue KoneOaHusi ¥ BOJHBI

14

IpakTnyeckue (J1adopaTopHbie) 3aHATHS
HccnenoBanue IBUKEHUS Teja MO 1eHCTBUEM
MOCTOSIHHOM CHJIBI.

N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.
CoxpaHeHre MEXaHUYECKOW SHEPIUH NPU JBUKEHUU
TeNa Moj JEHCTBUEM CUJI TSDKECTU U YIPYTOCTH.
CpaBHeHue pabOoThI CUJIbI C UK3MEHEHUEM
KMHETUYECKON IHEPIUH Tea.

N3yueHune 3aKkOHOB COXPAHEHUS Ha IpUMEpE yaapa
11apoB U OAJNIMCTUYECKOIO MasiTHUKA.

N3ydeHre 0cOOEHHOCTEN CUITBI TPEHHUS
(CKOJIBXKEHMUS).

14

2. OcHOBBI
MOJIEKYJISIPHOM
(puzuxku n
TePMOIMHAMMKH

Coaep:xxanue yueOHOro MaTepHaJia

Jleknuu

Tema 2.1. OCHOBBI MOJIEKYJIAPHON KUHETUUECKOM
Teopuu. MneanbHbi ra3

Tema 2.2 M3onporiecchl: 3aKOHBI U UX rpaduyeckoe
IpeJICTaBICHNE

Tema 2.3 OcHoBsl TepMoanHaMUKH. [IepBoe Havao
TEPMOJMHAMHKH U €ro puMeHeHne. Bropoe Hauaino
tepmoguHamuku. KIT. [ukn KapHo

Tema 2.5. CBONCTBO MapoB, KUAKOCTEN, TBEPBIX
TeN

IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHSA
M3MmepeHue BIaXHOCTH BO3yXa.

I/IsMepeHHe MMOBEPXHOCTHOT'O HATSAXKCHUS KUAKOCTHU.
Habmonenue npouecca kpuctaumzanuu M3yuenue
nedhopmaruu pactsbkeHus. M3ydenne TemioBoro
paciIupeHus TBEPABIX TEN.

N3ydeHne ocoOeHHOCTEN TETI0OBOIO PacIIuPEeHUs
BOJIBI.

10

3.

JIeKTPOANHAMHUKA

Conep:xxanue yueOHOro MaTepuaJia
Jlekuuu

Tewma 3.1. Dnexrpocraruka

Tema 3.2. ITocTOSISHHBIN TOK

14

10




Tema 3.3. MaruuTHbIE SIBJICHUS
Tema 3.4 DnekTpoMarHuTHAsE MHIYKIIHS
Tewma 3.5. DIeKTpOMarHUTHBIE KOJICOAHS U BOJHBI

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
N3yuenue 3akona Oma i ydacTka 1enu,
MOCJIEA0BATEIBHOIO U apajlIeIbHOTO COeIUHEHNUS
MIPOBOJIHUKOB.

N3ydenue 3akona Oma 1151 TOJIHOM LIETH.
N3yuenue siBieHUs 3JEKTPOMArHUTHOM UHTYKIIUH.
Omnpenenenue TeMnepaTypbl HUTH JIAMITbI
HaKaJIMBaHUSI.

Onpenenenrie 3/]C 1 BHyTpEHHET0 COIPOTUBIICHUS
MCTOYHHMKA HAMIPSKEHUSI.

16

4, OnTuka

Conep:kanue y4eOHOT0 MaTepuaJia

Jleknuu

Tewma 4.1. Ilpupona ceera. OCHOBBI (hoTOMETPHHI
Tema 4.2 DneMeHTbl TeOMETPUYECKON ONTUKU
Tonkue aunH3bl. [locTpoeHNe H300paXKeHNH B TMH3aX
U 3epKajiax

Tewma 4.3. BonHOBbIE CBOWCTBA CBETA

IIpakTHyeckue (J1adopaTopHbie) 3aHATHSA
N3yueHne nzo0pakeHus MpeIMETOB B TOHKOM JIMH3E.
N3yuenne naTepdepeHnn u 1udpaxiuy CBETa.
I'pagynpoBKa CIIEKTPOCKOIA U ONPEACIECHUE NITUHBI
BOJIHBI CIIEKTPaJIbHBIX JIMHUM.

5. OcHOBBI
crenuaJbLHOMI
TeOpUH
OTHOCHUTEJILHOCTH

Coaep:xxanue yueOHOro MaTepuaJia
Jlekumnu

Tema 5.1 OcHOBBI clielIMaILHON TEOPUHU
oTHOcuTeNbHOCTH. [locTynarel DifHIITEHHA.
ITpeoOpazoBanus JlopeHria.

IIpakTHyeckue (J1adopaTopHbIe) 3aHATHSA
HMHBapraHTHOCTh MOJYJISl CKOPOCTH CBETA B
BakyyMme. [loctynarsr DitHmrelina. [IpoctpancTso u
BpEMS CIIELIUATIbHOW TEOPUU OTHOCUTEIBLHOCTH.
CBs13b MacChl ¥ SHEPTUH CBOOOTHON YACTHIIHI.
DHeprus NOKosl.

2,3

6. DJIeMeHTBhI
KBaHTOBOH (U3UKHU

Conep:xanue yueOHOro MaTepuaJia

Jlekumnu

Tema 6.2 DnemeHTH! GU3UKHU aTOMa, ATOMHOTO pa
Y DJIEMEHTAPHBIX YaCTHUIL

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS

1. Pacuer MakcuManbHOW KUHETUYECKOW YHEPTUN
AIIEKTPOHOB IPH (POTODIEKTPUUECKOM dPdeKTe.
Omnpenenenue paboOTH BBIXOA AIEKTPOHA 11O
rpaduKy 3aBUCUIMOCTH MaKCUMaJIbHON
KMHETUYECKOU YHEPTUHN (POTOIIEKTPOHOB OT YACTOTHI
cBeta. MI3mMepenne paboThl BBIXO/1a JJIEKTPOHA.

2. Pacder 4acTOTHI U JJTMHBI BOJHBI HCITYCKaeMOTO
CBETa MPH MEPEXO0/I€ ATOMA BOJAOPOA U3 OJTHOTO
CTallMOHAPHOTO COCTOSIHUS B IPYTOE€.

3. Pacuer sHeprum CBSA3M aTOMHBIX SIJIEP.
Ornpezenenne 3apsiia ¥ MaCCOBOTO YMCIIa aTOMHOTO
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s]ipa, BO3HUKAIOIIETO B Pe3y/bTaTe paJu0aKTUBHOTO
pacnaza. Beraucnenue sHeprun, 0CBOOOKIAIOMICHCS
MIpU palMOaKTUBHOM pacnajie. OnpeneneHue
MIPOJIYKTOB SIICPHOM peaKIuu. Beranucienue sHepTuH,
0CBOOOXKTAIOIICHCS TIPH SIIEPHBIX PEAKIUSIX.

7. DBoJgOUUA
Bcesiennoii

Conep:kanue y4eOHOT0 MaTepuaJia

Jleknuu

7.1 Conneunas cucrema. 7.2 CTpoeHHUE U pa3BUTUE
Bcenennon

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS
HcTopus pa3BUTHS KOCMOHABTUKU

Uzyuenue kapThl 3Be3qHOr0 HebOa. HebecHnie
KOOPJAMHATHI, OCHOBHBIE TOYKH U JTMHUU HEOECHOM
chepsl.

Teneckombl, o0cepBaTopun, MKC

BCEI'O

110

ﬂﬂﬂ xXapakmepucmuKu YpO6H1 OCB0EHUA ylte6H020 mamepuaia ucnoib3yromcs Cﬂedy}omue

0bo3HaYeHUs:

1. — o3naxkomumenvHblil (V3HABAHUE paHee U3YUEHHBIX 00bEKMOo8, CEOUCMS),
2. — penpoOyKmMueHbl (8bINOJIHEHUE 0esIMeNbHOCMU NO 00pa3yy, UHCMPYKYUU UTU NOO
PYKOBOOCMEOM) 3. — NPOOYKMUBHDIU (NIAHUPOSAHUE U CAMOCTOSAMENbHOE GbINOJIHEHUE
desimenbHOCmU, peulerie npodIeMHbIX 3a0at)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI
2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne

pasn
ena

Haumenosan
Y€ pa3/IesioB
A TEM

Coneprxanue pasjena

dopma
TEKYILEro
KOHTPOJISI

2

3

4

1 cemecmp

BBenenue

®uznka — (yHIaMeHTalIbHasi HayKa O IPUPOJIE.
EcrecTBeHHO-Hay4YHbII METOJ TO3HAHUS, €M0 BO3MOKHOCTH U
TPAHUIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHS B IIpoLiecce
NO3HaHUs PUPoabl. MojenupoBanue GU3NIECKHUX SIBICHUHN U
npoueccoB. Posib 3kcriepuMeHTa u TEOpUu B MpoIecce
no3Hanus npupoasl. usnueckas ennurHa. [lorpemnoctu
u3MepeHuil pusnueckux BenuunH. Ousnueckue 3aKOHbI.
['panuiibl mpuMeHUMOCTH (pr3nyeckux 3akoHOB. [loHsTHE O
dbuznueckoil kapTuHe Mupa. 3HaueHue (GU3UKU IPU OCBOCHUU
npodeccuit CI10 u cneunansHocreit CIIO.

v, T

MexaHnka

Kunemaruka. Mexanunueckoe nBuxenue. [lepemenienue. I1yTs.
Cxopoctb. PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHUE.
Yckopenue. PaBHonepeMeHHOE NPSAMOIMHENHOE ABUKEHHUE.
CBobonHoe najeHue. [IBuxenue temna, OpoleHHOro noj yriaiom
K TOpU30HTY. PaBHOMEpHOE IBUKEHHE IO OKPY>KHOCTH.
3akonbl MexaHuku Herotona. [lepBeiii 3axoH HetoTona. Cuna.
Macca. Umnynbe. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH
KJIaCCUYECKOM AMHaMuKH. Tperuii 3akoH HproToHa. 3akoH
BCEMMpPHOTI0 TsAroreHus. ['paButannonHoe nose. Cuia TSXKeCTu.
Bec. CriocoOw1 n3mepenust Mmacchbl Tell. CHilbl B MEXaHUKE.

3aK0oHEBI COXpaHCHHA B MCXAaHHUKC. 3aKkoH COXPAaHCHUS UMITYJIbCA.

PeaxtuBHoe nBmwkeHne. Pabora cuiel. PaboTa moTeHIambHbIX
cwl. MomHocTs. DHeprus. Kunetndeckas sHeprusi.
[ToreHunanbHast SHEprus. 3aKOH COXpPAHEHUS MEXaHUUYECKOM
sHepruu. [IpuMeHeHne 3aK0HOB COXpPaHEHUS.

JeMoHCTpanuu

3aBUCUMOCTb TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buibl MexaHMYECKOTO ABUKEHHUS.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT €r0 MACCHI U CUJIBL,
neiictByromeit Ha Teno. CiokeHue Cuil.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HAIIPABJICHUS CUJI JENCTBUSA
Y TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nepopmanmu. Cuisl TpeHusi. Hesecomocts. PeakTrBHOE
nBrxeHue. [lepexo NOTeHIIMaIBHON SHEPTUH B KHHETUYECKYIO
U 00paTHO.

OCHOBBI
MOJIEKYJIIPH
ol pU3HUKHU U
TEpMOJIMHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TeopuHn. VneanbHsblil ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHH.
Pa3mepsl 1 Macca MOJIEKyJT 1 aTOMOB. bpoyHOBCKOE JBHKEHNE.
Juddyzus. Cuibl v S3HEPTUs MEKMOIEKYISIPHOTO
B3auMozeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Tenn. CKOpOCTH JBUKEHHSI MOJIEKYJ U UX U3MEPEHHUE.
Nneaneuslii ra3. JlaBinenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUUECKOH Teopuu razoB. Temmneparypa u ee
u3Mepenue. ["a3oBbie 3aKOHBI. AGCOTIOTHBIN HYIb
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TeMneparypsl. TepMoauHaMUUecKas IIKajga TEMIIEPaTypBhl.
YpaBHEHUE COCTOAHUS UEaTBHOTO ra3a. MonsipHas razoBast
IIOCTOSIHHASI.

OcHoBbI TepMOAMHAMUKHY. OCHOBHBIE IOHATHS U ONIPEACICHUS.
BuyTpeHHss sHeprus cucreMbl. BHyTpeHHsIs 3Heprus
uzeanbHOro rasa. Pabora u teriora kak (hopMsl iepeadn
SHEPruu. TernoeMKOCTh. Y IelbHas TeINIOEMKOCTb. Y paBHEHUE
TeruioBoro Oananca. [lepBoe Hayao TePMOANHAMUKH.
AnuabatHblii iporece. [IpuHIMI ASWCTBUS TEIUIOBOM MAIIUHBIL.
KII] TenmoBoro nBuraresns. Bropoe Hayano TepMOJIUHAMUKH.
TepmoanHaMuueckas IIKaaa Temneparyp. XoJa0AWIbHbIE
MamuHbl. Ternossle npuratenu. OxpaHa NpUpoIbL.

CaoiictBa napoB. Ucnapenue u konjaeHcanus. HaceimeHusii
nap ¥ ero cBoMcTBa. AGCOIIOTHAS M OTHOCUTENbHAS BIaXKHOCTb
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEPATYypPhbl
KHIIEHUs OT JaBicHus. [leperperslil map u ero UCIoJIb30BaHUE B
TEXHHKE.

CaolicTBa xuIKOCTEH. XapaKTepUCTUKA KUIAKOTO COCTOSHUS
BeuiecTBa. [10BEpXHOCTHBIN CIIOM KUAKOCTH. DHEPrus
IIOBEPXHOCTHOTO CJ10A. SIBIEHUA HA TPAHULIE KUIKOCTH C
TBEpAbIM TesoM. KanuuisipHble sBiIeHUS.

CBolicTBa TBEP/BIX TEJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS
BelIeCTBA. YIIPYrHe CBOMCTBA TBEPABIX TeJl. 3aKkoH ['yka.
MexaHuyeckue CBOMCTBA TBEPBIX TeJl. TEmIOBOE pacliupeHne
TBEPABIX TeN U XKuaKocTel. [lnaBiaenne n kpuctaym3anus.
JemMoHcTpanuu

JBuxenne 6poyHoBckux yactull. Juddysus. zmenenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPATypPhl IIPU OCTOSHHOM
o0beme. M3orepMudeckuii U M300apHbIi poueccsl. MI3menenue
BHYTPEHHEH SHEPTUH TEJ IPU coBepIIeHNH padoTel. Moaenu
TEIUIOBBIX ABUrareneil. Kunenue Boabl npyu NOHMKEHHOM
nasineHun. Ilcuxpomerp u rurpomerp. SBieHus
MIOBEPXHOCTHOI'O HATSHKEHUS M cMaunBaHus. Kpucramisl,
aMop(HbIe BEIECTBA, )KUIKOKPUCTAIUIMYECKHE TelIa.

ONeKTpoauH
amHKa

DNEeKTpUUECKUi TOK B MeTaJuIax. JNEeKTPOHHBIN ra3. Pabora
BBIX0J1a. DJIEKTPUUECKUM TOK B DJIEKTPOIIUTAX. DICKTPOJIU3.
3akonsl Dapazes. [IpumeHeHue 3IEKTPOIN3a B TEXHUKE.
DIIeKTPUUYECKHI TOK B Ta3ax u BakyyMme. Monuzarms raza. Bus
ra3oBbIX pa3psnoB. [lonstue o mnasme. CBolicTBa U
MIPUMEHEHHUE IEKTPOHHBIX MYYKOB. DJIEKTPUUECKHUI TOK B
nonynpoBogHuKax. CoOCTBEHHAs! MPOBOJIUMOCTD
MOJTYITPOBOTHUKOB. [10ynpoBOAHUKOBEIE TPHOOPHI.
DJIIEKTPUUECKOE TToJIe. DIIEKTPUUECKUE 3apsiabl. 3aKOH
coxpaHeHus 3apsiia. 3akoH Kynona. DnekTpuueckoe moie.
HanpsixenHocTs anekTpuaeckoro noss. [punnun
CyMepIo3uIuH moJieid. PaboTa cri1 37IeKTPOCTATUIECKOTO TOJIA.
[ToTenuuman. Pa3HOCTh NOTEHLIMAIOB. DKBUIIOTEHI[UATbHBIE
MoBepXHOCTU. CBS3b MEXKTy HAMPSHKEHHOCTHIO M PA3HOCTHIO
MOTEHIIUAIOB JIEKTPUUYECKOTO ToJIs. [usnexTpuku B
aeKTpudecKoM nosie. [lomsipusarust JUIIEKTPUKOB.
[IpoBoHUKY B AnekTpuueckoM noje. Konaencaropsl.
CoennHeHre KOHAEHCATOPOB B 6aTapero. DHeprusl 3apsKeHHOTO
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KOHJIEHCATOpa. DHEPrus 3JIEKTPUUYECKOIO MOJIS.

3aKOHBI OCTOSIHHOTO TOKA. Y CJI0OBUS, HEOOXOUMBIE AJIs
BO3HUKHOBEHUS U MOJIEPKAHUS AIEKTpUUEcKoro Toka. Cuna
TOKa ¥ IJIOTHOCTh TOKA. 3akoH OMa J1j1s yyacTka 1enu 0e3
O/1C. 3aBUCUMOCTb 3JEKTPUUECKOIO COPOTUBIICHUS OT
MaTepuana, JUIMHbI U IJI0IA 1 NOIEPEYHOTO CeYEHUS
IIPOBOJAHMKA. 3aBUCUMOCTD IEKTPUUECKOTO CONPOTUBIICHUS
MIPOBOJIHUKOB OT TEMIIEpaTyphl. DIEKTPOABIXKYLIAs CUila
MCTOYHMKA TOKa. 3akoH Oma jy1st mosiHou tenu. CoeuHenue
pOBOJHUKOB. COeTMHEHNE HCTOYHUKOB 3JIEKTPUUECKOM
sHepruu B Oatapero. 3akon [xoyns—Jlenna. Pabora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKa. TerioBoe AeiicTBUE TOKA.
DNEeKTPUYECKUH TOK B OIYNpoBogHUKax. CoOCTBEHHAs
MIPOBOJIUMOCTH MOJIYIIPOBOIHUKOB. [10mynpoBogHUKOBBIE
puOOpHI.

MarnuTHoe nosie. Bektop MHAYKIIMYM MarHUTHOTO IOJIS.
JleficTBHEe MarHUTHOTO IOJIS HA NMPSAMOJIMHENHBIN IPOBOJHUK C
ToKOM. 3ak0oH Amnepa. B3aumoseiictBue TokoB. MarHUTHBIM
noTok. PaboTa no nepeMenieHuIo NpoBOAHUKA C TOKOM B
MarHuTHOM ToJie. J[eliCTBMEe MarHUTHOTO OIS HA ABHKYLIUKACS
3apan. Cuna Jlopenua. OnpeneneHue yaeabHOro 3apsa.
YckopuTenu 3apsoKEHHBIX YaCTHLL.

DJIEKTpOMAarHuTHask UHAYKIUsSA. DIEKTPOMarHuTHasi UHIYKIU.
Buxpesoe anexrpudeckoe moje. CaMOMHIYKIUsA. DHEPrus
MarHUTHOTO TOJIA.

Jlemoncmpayuu

B3aumogeiicTBue 3apsykeHHbIX Tell. [IpoBoIHUKY B
AIIEKTPUYECKOM IT0JI€. J{MAIEKTPUKH B IJIEKTPUUECKOM I10JI€.
Konnencaropsl. TemioBoe aeiicTBUE 3JIEKTPUUECKOT0 TOKA.
CoOcTBeHHAs U IPUMECHAs! TIPOBOJMMOCTb MOJTYITPOBOIHUKOB.
[TomynpoBoHuKoBbIi tuoa. Tpanzucrop. OnslT Dpcrena.
B3aumoneiicTBrue MpoBOAHUKOB ¢ ToKaMu. OTKIIOHEHUE
AJIEKTPOHHOIO ITyYKa MAarHUTHBIM I10JIEM. DJIEKTPOJBUTATED.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI. DIEKTPOMArHUTHas
unaykuusa. Oneitel @apazes. 3apucumocts IC
CaMOMHIYKIUHU OT CKOPOCTHU U3MEHEHMSI CUJIbI TOKA U
UHIYKTUBHOCTH ITPOBOJIHUKA. PaboTa 3nekTporeHeparopa.
Tpancdopmarop.

2 cemecmp

OnTtuka

[Tpupona ceera. CKOpPOCTh pacIIpOCTPAHEHUS CBETA. 3aKOHBI
OTpakeHHUs U npenomiieHus ceera. [lonHoe orpaxkenue. JIMH3bL
I'na3 xak ontuyeckas cucrema. OnTuyeckue mpuoOopkl.
Bomnoseie cBoiicTBa cBeta. UHTEepdepeH s cera.
KorepeHTHOCT CBETOBBIX Jyuel. IHTepdepeHns B TOHKUX
meHkax. [lomocer paBHo# TonmuHbl. Konbia HeroToHa.
Hcnonb3oBanue nHTEpHEpEeHIINN B HAyKe U TEXHHKE.
Hudpaxius ceera. Audpakuus Ha mienu B HapaiiedbHbIX
aydax. ludpakumonnas pemerka. [Tonstue o ronorpaduu.
[Tonstpuszanus nmonepeunsix BoH. [lonsgprsanus ceera.
JBoiinoe nyyenpenomienue. [lonspounsl. Jucnepcus ceera.
Bunger ciektpoB. CriekTpbl ucnyckanusi. CeKkTpbl HOTJIOICHHUS.
YneTpaduoneroBoe 1 HHPPAKPACHOE U3ITYUCHHSL.
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Penrrenosckue syun. VX mpupona u CBOMCTBaA.

JeMmoHcTpanuu

3aKOHBI OTpa)KEHUs U NpenoMieHus ceera. [loaHoe BHyTpeHHee
otpaxkenue. OnTudeckue mprudopskI.

WuTepdepenmus crera. Audpakmus ceera. [lonspuzaius crera.
[Tomryuenue crniekTpa ¢ moMolIbto npusMel. [lonyduenue cnekrpa
C MOMOUIBIO TM(PAKIMOHHON pemeTKu. CIIeKTPOCKOTI.

5 OCHOBBI vV, T
. I/IHBapI/IaHTHOSTB MOJlyJ1s1 CKOPOCTH CBETa B BaKyyMe. )
# Teopm [Toctynatel DitHiuTelHa. [IpocTpancTBO U BpeMs crienHabHOM
TEOPHH OTHOCUTENBHOCTU. CBSA3b MAcChl U YHEPTUU CBOOOTHOM
OTHOCHTEIIb
YaCTHULIBI. DHEPrUs MOKOSI.
HOCTHU
6 DNEeMEHTHI KBanToBas ontuka. Termnosoe usirydenue. Pacpenenenue vy, T
KBaHTOBOM JHEpPruu B
buzuKu CIEKTpe a0COM0THO uépHoro Tena. KBanToBas runoresa
[1nanka. @OTOHBL.
Buemnnii ¢porosnexrpudeckuit apdexr. Buyrpennuit
doTtoaddexr. Tumbr
¢dorornnemenToB. [laBnenue ceera. [loHsATHE O KOPIIYCKYJIAPHO-
BOJIHOBOM IIpUPOAE
CBeTa.
®usznka aroma. Pa3BuTHe B3IIA10B Ha CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SnepHas
Mozieb aroMa. OIbIThI
3. Pesepdopaa. Mozaens aroma Bogopona no H.bopy. ['umoresa
nie bporins.
CootHomienue HeonpeaenéHHocrel [elizen6epra. KBanToBbie
TEHEPATOPBI.
7 DBOJIIOIUS Crpoenue u pazsutue Beenennoit. TemHas Matepusi 1 TeMHas VY, KP
Bcenennon | sneprus. Hama 3Be3nnas cucrema — [Nanakrtuka. [[pyrue

ranaktTuku. beckoneunocts Beenennoi. [loustue o
kocmoutoruu. Pacumpsitomasics Beenennas. Moaens ropsiueit
Bcenennoii. Ctpoenue u npoucxosxaeHue ['anakTuk.
OBomonus 38e31. ['unoresa npoucxoxaeHuss ConHeuHON
cuctembl. TepmosiiepHslii cunTes. [Ipobiema TepmosiiepHoit
sHepreTuku. JHeprust CoNHIA U 3B€3]1. DBOJIOLHMS 3BE3/.
[Tpoucxoxaerne CoHEUYHON CUCTEMBI.

JeMoHcTpanuu

Conneunas cucrema (Mojenb). oTorpaduu miaHerT,
CIeNaHHble ¢ KocMUYecKnX 30H10B. KapTa JIyHbl 1 miaHer.
Ctpoenue u 3BoroIus BeeneHHoil.

[Ipumeuanue: T — TectupoBanue, P — Hamucanue pedepara, Y — yctHbii onpoc, KP — koHTpoabHas

pabora

2.4.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

Ne dopma
aznz Hamvenoane Conepxxanue paszaena TEKYIIETo
P pa3esoB U TeM
ena KOHTPOJIS
1 2 3 4
1 cemecmp
Brenenne duznka — QyHAaAMEHTATBHAS HAyKa O PUPO/IE. v, T

ECTCCTBCHHO-H&Y‘IHLII\/II METO/J IMO3HaHMUA, €0 BOSMOXHOCTH
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Y TPAaHULIBl TPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUS B
mpoliecce Mo3HaHus npupoasl. MonenupoBaHue
(bU3HYECKUX SIBJICHUN U MPOIIECCOB. POk SKCIIeprMeHTa 1
TEOPHH B IIpoLecce No3HaHus npupobl. dusnyeckas
BenuumHA. [lorpemnoctu n3mepeHuit Gu3nyecKux BEINIHH.
duznyeckue 3aKOHbI. [ paHUIIbI IPUMEHUMOCTH (HU3HUECKUX
3akoHOB. [loHsTHE O PU3HUEcKOl KapTHHE MUpa. 3HAYEHUE
¢busuku npu ocoennu npodeccuii CI1O u cneruanbHOCTEH
CIIO.

Mexanuka

KunemaTtuka. Mexanuueckoe Brxenue. [lepemenienue.
ITyts. CxopocTh. PaBHOMEpPHOE NPAMOIMHENHOE JBUKEHHUE.
VYckopenue. PaBHoniepeMeHHOE NPSIMOJIMHEHHOE JIBUKCHUE.
CBoboanoe nazgenue. /IBmwkenue Tena, OpoIIeHHOro Mo
YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBH>KEHHE 110
OKPYKHOCTH.

3akonbl Mexanuku Herotona. IlepBeiit 3akon HproToHa.
Cuna. Macca. Umnynsc. Bropoii 3akon HeroTona.
OCHOBHOM 3aKOH KJIaCCUYECKON TUHAMUKHU. TpeTHil 3aKoH
HeloToHa. 3aK0OH BCEMUPHOTO TATOTEHHUS. | paBUTAllMIOHHOE
nonie. Cuna tshxectu. Bec. CriocoObl M3MepeHust Macchl Tedl.
Cuiibl B MEXaHUKE.

3aKOHBI COXpPAHEHUS B MEXaHUKE. 3aKOH COXPaHEHUs
umnynbca. PeaktuBHoe nemkenue. Pabora cuibl. Pabora
MOTEHUMANbHBIX cUI. MontHocTh. DHeprus. Kunernueckas
sHeprus. [loTeHnanpHas 3Heprust. 3aKOH COXpaHEHUs
MEeXaHUYeCKoH 3Hepruu. [IpumeHenne 3aKk0HOB COXpaHEHHUS.
JleMoHCTpanyuu

3aBHUCHUMOCTh TPAEKTOPHUU OT BHIOOpA CUCTEMBI OTCUETA.
Bujpl MexaHMUECKOTO ABUKECHHUS.

3aBUCUMOCTb YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI,
neiicTByromel Ha Teno. CiokeHue CHil.

PaBeHCTBO M MPOTHBONOIOKHOCTH HAIIPABJICHUS CUIT
JEUCTBUSI ¥ IPOTUBOACHCTBUS. 3aBUCUMOCTH CHIIBI
ynpyrocty oT nedopmannu. Cuiisl TpeHus. HeBecoMocTs.
PeaktuBHOE nBrkeHue. [lepexos MOTEHIMATBHON SHEPTUU B
KMHETUYECKYIO U 00paTHO.

OcHoBBI
MOJIEKYJIAPHOMI
buzuku u
TEPMOJAUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOHN Teopuu. VneanbHbIN
ra3. OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KNHETHYECKON
Teopun. Pazmepsl u Macca MOJIEKyYNI U aTOMOB. bpoyHOBCKOE
nswkenue. Auddysus. Cuiel u sHEprus
MEXXMOJIEKYJIIpHOTO B3auMojieicTBus. CTpoeHue
ra3000pa3HbIX, )KUIKUX U TBEPAbIX Ted. CKOpoCTH
JIBUKEHHSI MOJIEKYJNI M UX U3MepeHue. VneanbHelii ras.
[aBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TeOpHH ra3oB. TeMneparypa u ee u3MEepeHHUeE.
["a30BbIe 3aKOHBI. AGCOIIOTHBIN HYJIb TEMIEPATYPHI.
TepmoarHaMHuuecKas IIKajga TEMIEPATYPhL. Y paBHEHHE
COCTOSIHMS UACAIBHOTO raza. MossipHas rasoBast
ITOCTOSTHHASI.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHATHS U
onpeneneHus. BHyTpeHHss sHeprus cucremsl. BHyTpeHH s
sHeprus uaeaidbHoro raza. Pabora u ternora kak GopMbl
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repesayu SHEpruu. TermmoeMKoCTb. Y AenbHas
TEIJIOEMKOCTh. Y paBHEHHUE TeTuioBoro Oananca. [lepoe
Hayvalo TePMOAMHAMUKHU. AuabaTHbIi npouecc. [Tpunimn
neiictBus TemaoBor mammHbl. KIT/ TennoBoro asurarens.
Bropoe Hauano repmoauHaMuku. TepMoauHaMuyecKas
mKajga Temneparyp. XoJoAWIbHbIE MalIUHBbL. TeIaoBbIe
neuratenn. OxpaHa Ipupobl.

CaoiicTBa napoB. VMcriapeHue U KOHJIeHCaIus.
Hacelmennsiii map u ero cBoicTBa. AGCONIIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO31yXa. Touka pocsl. Kunenue.
3aBUCHUMOCTh TEMIIEpPATyphl KUTICHUS OT AaBJICHUS.
IleperperTslil map U €ro UCIOJIb30BAHUE B TEXHUKE.
CaolicTBa )xHuIKOCTEN. XapaKTEPUCTUKA KUAKOTO
COCTOSIHMS BenlecTBa. II0BEpXHOCTHBIH CIION KUAKOCTH.
DHeprusi MOBEPXHOCTHOTO CJI0A. SIBJICHUS HA TPAHULIE
JKUJKOCTHU C TBEpAbIM TeaoM. KanuuispHele siBIeHUS.
CBoiicTBa TBEPBIX TeJl. XapaKTEPUCTHKA TBEPIOTO
COCTOSIHMS BEUIECTBA. Y IPYI'ME CBOMCTBA TBEPABIX TEIL.
3akoH ['yka. Mexannuyeckue cBOKMCTBA TBEPBIX TE.
TertoBoe pacluMpeHrue TBEPABIX TEI U AKUJIKOCTEM.
[1naBneHue u KpucTain3aus.

JleMoHCTpanyuu

JBuxenne 6poyHoBckux yactull. Juddysus. N3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPATypPhI PU
MIOCTOSTHHOM 00BbeMe. M3oTepMuueckuii 1 n300apHbIi
npouecchl. I3MeHeHne BHYTPEHHEN SHEPTUH TEII IIPU
coBepleHnH paboTel. Moienu TEerIoBbIX JBUTATECH.
Kurnienne Boabl npu MOHMKEHHOM AaBiieHuH. [Ilcuxpomerp u
TUrpoMeTp. SIBIEHUS MOBEPXHOCTHOIO HATSKEHUS U
cmaunBanus. Kpucramiel, aMmopdHbIC BENIECTBA,
JKUJKOKPUCTAJUTMYECKHUE TeA.

DNEeKTpOAUHAMU
Ka

DNeKTpUUecKuil TOK B MeTaiax. DJIeKTpOHHbIN ra3. Pabora
BbIXO/a. DJIEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIIN3.
3axonbl @apanesd. [I[puMeHeHne 2IEKTPOIIN3a B TEXHUKE.
DJNEKTpUUYECKNH TOK B razax M Bakyyme. Monusanus rasa.
Bunel razoBsix paspsanos. [lonstue o miia3me. ColicTBa U
IIPUMEHEHHUE DIEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUNA TOK B
noJynpoBogHuKax. CoOCTBEHHAs! IPOBOIUMOCTb
HOJYIPOBOIHUKOB. [TomynpoBOIHUKOBBIE TPUOOPHI.
DIIEKTPUUECKOE TToJIe. DIIEKTPUUECKHE 3apsibl. 3aKOH
coxpaHeHHUs 3apsfa. 3akoH KynoHa. DnekTpuueckoe noie.
HanpsixeHHOCTB 351eKTpHyeckoro nois. IIpuHnun
CYNepIo3uIy nojeil. PaboTa cuit 31eKTpocTaTu4ecKkoro
nons. ITorennman. Pa3HOCTH IMTOTEHITNANIOB.
OKBUIIOTEHLMAJIbHBIE TTOBEPXHOCTH. CBA3b MEXKAY
HANPSDKEHHOCTHIO M Pa3HOCTHIO MOTEHINAIOB
AIIEKTPUYECKOTO NMOJISL. [IM3IEKTPUKHU B DJIEKTPUUYECKOM
nosie. [lonsipusanus nuanekTpukos. [IpoBoaHNKY B
anexktpudeckoM nosie. Konnencaropel. CoeqrHeHne
KOHJIEHCATOPOB B OaTapero. DHeprus 3apssKeHHOTO
KOHJIEHCATOpa. DHEPrus JIEKTPUUIECKOTO MOJIS.

3aKOHbI IOCTOSIHHOTO TOKA. Y CIIOBHS, HEOOXOUMBbIE JIJIs
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BO3HUKHOBEHUS U MOJAEPKAHUS dJIEKTPUUECKOTO TOKA.
Cwua ToKa U INIOTHOCTh TOKa. 3akoH OMa [iJ1d y4acTKa Ienu
6e3 O/IC. 3aBUCUMOCTD 3INEKTPUUECKOTO COITPOTUBIIEHUS OT
MaTepuaa, JUIMHbI U IJI0IAAH [TOIEPEYHOr0 CEUECHHUS
IIPOBOJAHMKA. 3aBUCUMOCTD IEKTPUUECKOTO COIPOTUBIICHUS
IIPOBOJAHMKOB OT TEMIIEPATYPbl. DJNEKTPOABIIKYILAs CUla
MCTOYHUKA TOKa. 3akoH OMa AJis IOJIHOM Liemu.
Coeaunenne npoBoAHUKOB. CoeMHEHNE NCTOYHUKOB
AIIEKTPUUYECKON IHEPTuu B OaTapero. 3akoH Jxoymns—
Jlenna. Pabora 1 MOIIHOCTB 3JEKTPUYECKOTO TOKA.
TemoBoe neficTBUE TOKA. DIEKTPUUECKUN TOK B
noaynpoBogHuKax. CoOCTBEHHAs IPOBOJIUMOCTh
II0JIyIPOBOIHUKOB. I101yIIpOBOJHUKOBEIE TPUOOPHI.
MaruutHoe none. BeKTop HHIYKIIMM MarHUTHOTO MOJIA.
JleficTBHEe MarHUTHOTIO IOJIsSL HA NPSAMOJIUHENHBII
MPOBOJHUK C TOKOM. 3aKkOoH Amiiepa. BzanumoielicTBue
TOKOB. MarHuTHbIN moToK. PaboTa mo nepemenieHuto
IIPOBOJIHHKA C TOKOM B MarHUTHOM I1oJie. [lefictBue
MarHMTHOTIO 1OJIs Ha ABMXKyLuiics 3apsan. Cuna Jlopenna.
Omnpenenenue yeiabHOro 3apsaa. Y CKOpUTEIH 3apsKEHHBIX
YacTHULL.

OneKTpOMarHuTHAast UHAYKLIHS. DJIEeKTPOMarHUTHAs
uHAyKnus. Buxpesoe anekrpudeckoe nose. CaMOMHIyKIUS.
OHeprust MarHUTHOTO MOJIS.

Jlemoncmpayuu

B3aumMozeicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
IIEKTPUYECKOM I0JIE. JIUITIEKTPUKH B DJIEKTPUUECKOM I0JIE.
Konnencaropsl. TemioBoe aeicTBUE JIIEKTPUYECKOTO TOKA.
CoOcTBeHHast U IpUMECHask IPOBOJUMOCTb
IIOJIyIIPOBOIHUKOB. [107ynpOBOAHUKOBBIN JUOI.
Tpansucrop. OneiT Opcrena. Bzaumozeiicrsue
MIPOBOJAHUKOB € TOKaMU. OTKIIOHEHHE JIEKTPOHHOIO MTyYKa
MarHUTHBIM I10JIEM. DJIEKTPOJBUTATED.
DneKTporu3MepUTENIbHbIE TPUOOPHI. DIEKTPOMAarHUTHAS
uHaykuua. Oneitel @apazes. 3apucumocts IC
CaMOMHIYKIUHU OT CKOPOCTHU NU3MEHEHHUS CUJIbI TOKA U
MHIYKTUBHOCTH ITPOBOJIHUKA. PaboTa 3nekTporeHepaTopa.
Tpancdopmarop.

2 cemecmp

OnTtuka

ITpupoaa cBera. CKOpOCTh pacpOCTpaHEHUs CBETA. 3AKOHBI
OTpaXeHUs U mpesioMiIeHHs cBeTa. [loHoe oTpaxeHue.
JIunzsl. ['na3 kak ontuyeckas cucreMa. OnrTuyeckue
puOOpHI.

BoanoBeie cBoiicTBa cBeTa. MIHTEpdepeH s cBeTa.
KoreperTHOCTh cBeTOBBIX Jiyueil. UHTEp(depeHns B TOHKUX
meHkax. [lonocer paBHo# TonmuHbl. Konbiia HeroToHa.
Hcnonp3oBanne UHTEp(HEPEHIINN B HAyKEe U TEXHHKE.
Hudpakmus ceera. JIudpakiys Ha ST B MapauIeIbHBIX
nydax. Jludppaknmonnas pemerka. [lonstuae o romorpadpun.
[Tonspusanus nonepeunsix BoiH. [lonspuzanus ceera.
JBoitHoe nmyyenpenominenue. [lonspouasl. Jucnepcus
ceera. Bunbl cnexktpoB. CrekTpsl ucnyckanus. CeKkTpsl

19




MOTJIONICHHS. YIIbTpadHuoIeTOBOS U HH(paKpacHOE
n3ny4yeHus. PeHTreHoBckue yuu. X mpupoaa u cBOMCTBA.
JeMmoHcTpanuu

3aKoHbI OTpakeHUs U npenoMieHus csera. [lomHoe
BHyTpeHHee oTpakeHue. Onruueckrue npuoOopsI.
Nurtepdepennus cBera. Judpakuus ceera. [lomspuzamms
cBera. [lonyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonyuenue cnekTpa ¢ TOMOIIbIO TU(PPAKIUOHHON PELIETKH.
CrnekTpockon.

5 OCHOBBI vV, T
. WMHBapraHTHOCTH MOJTYJIsl CKOPOCTH CBETA B BaKyyMe.
CIelUaIbHOR

LoD [Tocrynatel DliHIITEHA. [IpOCTpaHCTBO 1 Bpems

p CIIELUATILHON TEOPUU OTHOCUTEIHLHOCTH. CBSI3b MACCHI U
OTHOCHUTEJIBHOCT .
" SHEPruM CBOOOIHOM YacTUIIBI. DHEPrHsl MOKOSI.

6 DNEeMEHTHI KBanToBas ontuka. Ternosoe usiydenue. Pacpenenenue v, T
KBaHTOBOM SHEpIuu B

¢buzuku creKTpe abcooTHO uépHoro Tena. KBantoBas runoresa
IImanka. @OTOHBI.

Buemnuit ¢poroanekrpuueckuii 3 dexr. BHyTpenHmit
doTtoaddexr. Turbr

¢orornnemenToB. [laBnenue ceera. [lonstue o
KOPITyCKYJISIpPHO-BOJIHOBOH NpHpoJie

CBeTa.

®u3suka atoma. Pa3Butue B3IIIA0B HA CTPOCHHE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BoJopoaa. SnepHas
Mojielb aToMa. OnbIThI

9. Pesepdopna. Monens atoma Bonopoaa no H.bopy.
l'unore3a ne bpowus.

CootHomienue HeonpeaenénHocrel [elizendepra.
KBaHTOBbIE reHEpaTophl.

7 DBOJIOIUS Crtpoenue u pazsutue Beenennoit. Temuas matepus u VY, KP
Bcenennon TeMmHas dHeprusd. Hama 3Be3qHas cucrema — [ ayakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoit. [onstue o
kocmouoruu. Pacmmmpsromasics Beenennas. Monenb
ropsiueit Becenennoii. CTpoeHne U NpoUCX 0K ICHUE
lNanaktuk.

DBomonus 3Be3/1. ['unoresa npoucxoxaeHuss ComHeUHON
cucreMsl. TepmosiiepHblii cuntes. [Ipo0iema TepmosiiepHOn
sHepreTUku. JHeprus CoHIa U 3Be3/1. DBOJIIOLMS 3BE3/T.
[Ipoucxoxaenne CONHEUYHON CUCTEMBIL.

JeMoHCTpanyu

Conneunas cucrema (Mojens). @ororpaduu miaHer,
CIEJIaHHbIE ¢ KOCMUYECKHNX 30H10B. Kapra JIyHbl 1 1taHer.
Crpoenue u 3Bosonus BeeneHnoil.

[Ipumeuanue: T — TectupoBanue, P — Hancanue pedepara, ¥ — yctHolil onpoc, KP — konTponbHas
pabora

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopuas paboma; T — mecmuposanue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — konmponvhas paboma
2.4.3. lIpakTyecKkue 3aHATHS
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Haumenosanue
pasnena

ConepxaHne NpaKTUYECKUX 3aHATUN

dopma
TEKYILETo
KOHTPOJIA

2

3

4

Mexanuka

Hccneoosanue osudicenus mena noo oeticmsuem
HOCMOSHHOU CUTbL.

U3zyuenue 3akona coxpaneHus uMnyibca.

CoxpaHenue mexaHuyeckoll SHepauu nPu O8UNCEHUU Meld
noo delicmeuem Cull majicecmu U ynpy2ocmu.

Cpasnenue pabomsi cuibl ¢ UsMEeHeHUeM KUHeMU4ecKoll
9Hepeuu meud.

U3yuenue 3aKono6 coxpaneHuss Ha npumepe yoapa wapos u
banuCmu4ecko2o MasmuuKd.

U3yuenue ocobennocmetl cuivl mpeHusi (CKOJIbIHCEeHUsL).

TP, JIP

OcHoBBI
MOJIEKYJIIPHOU
bu3uku u
TEPMOJUHAMUKU

Hzmepenue enasxcnocmu 6030yxa.

Hzmepenue nosepxnocmuo2o HamsariceHus: HCUOKOCmu.
Habnooenue npoyecca kpucmannuzayuu Hsyuenue
oeghopmayuu pacmsaxcenus. M3yuenue meniogozo
pacuupenus meepovix mei.

H3yuenue ocobennocmeii mensiogo2o pacuiupenust 600bl.

TP, JIP

SHGKTPOHHHaMHKa

H3yuenue saxona Oma 0na yuacmka yenu,
nOCNe008amMeNbHO20 U NAPALIeNbHO20 COeOUHeHUs
NPOBOOHUKOB.

H3zyuenue saxona Oma 0151 noHoU yenu.

H3yyenue sgnenus 21eKkmpomMasHUmHoUu UHOYKYULU.
Onpeoenenue kod3¢hhuyuenma nonesno2o oeticmaust
INeKMPULECKO20 YAUHUKA.

Onpeodenenue memnepamypbl HUMu J1amMnvl HAKATUBAHUSL.
Onpeoenenue 3/[C u énympenne2o conpomueieHus
UCTMOYHUKA HANPANCEHUSL.

TP, JIP

Onruka

H3zyuenue uzobpasicenus npeomemos 8 MOHKOU JIUH3e.
H3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I padyupoexa cnekmpockona u onpeoeieHue OJUHbL 80JIHbI
CNEeKMPALbHBIX TUHULL.

TP, JIP

OCHOBBEI
crernuaiTbHON
TEOPUHU
OTHOCUTCIIBHOCTHU

Hnsapuanmuocms Mo0y/isi cKkopocmu ceema 6 8axyyme.
Ilocmynamur Diinwumetina. [Ipocmpancmeo u epems
cneyuanvHol meopuu omuocumensnocmu. Cesazb maccol u
9Hepeuu c60000HOU Yacmuywl. IHepeus NOKOAL.

TP, JIP

D1eMEHTHI
KBaHTOBOU (pU3UKH

1. Pacuem maxcumanbHou KUHEMu4ecKou dHepeuu
9IeKMPOHO8 NpuU (homoaiekmpuieckom d¢gexme.
Onpeodenenue pabomol 861Xx00a 21€KMPOHA NO PADUKY
3a8UCUMOCTU MAKCUMATbHOU KUHEMUYECKOU dHepeUU
gomosnexkmporos om wacmomul cgema. Mzmepenue
pabomul 8bIX00a INeKMPOHA.

2. Pacuem yacmomul u OJ1UHbl 80HbL UCNYCKAEMO20 C8ema
npu nepexooe amoma 6000pood Uz 00H020 CMAYUOHAPHO2O0
cocmosanus 8 opyeoe.

3. Pacuem snepeuu cea3u amommwix soep.

Onpedenenue 3apsaoa u Macco8o20 YUcia amomHo20 A0pa,
B03HUKAIOWE20 8 pe3ybmame paouoaKkmusHo20 pacnaod.

Buiuucnenue snepauu, 0ceobodicoarouelics npu

TP, JIP
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paouoaxmuernom pacnaoe. Onpedenerue npooyKmos
s10epHoll peakyuu. Beiuucnenue snepeuu,
0c600021cOaOwelicst npu s10epHbIX PeaKyusx.

2.4.4. CoaepxxaHue caMOCTOSATEJIbHOM padoThI
He npenycmotpeHo.
2.4.5. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecredeHus 1JIsl CAMOCTOATEIbHOI padoThl
o0y4yawummxcs o AMCHUILIHHE

He npexgycmorpeno.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'TH
3.1. O6pa3oBare/ibHbIe TEXHOJOITHH IPH MPOBEJICHUM JICKIMH

o Koi-Bo
Ne Tema Bunbl npuMeHsieMbIX 00pa30BaTEIbHBIX TEXHOJIOTHI qac
1 2 3 4
BeencHue 2
1 Mexaununka 14
2 OCHOBBI MOJICKYJISIPHOM 8
W3UKHU U TEPMOJTUHAMUKHU
b D HNKT-Texunonoruu, [Ipobiemubie 1eKIUU, JTEKIIUH-
3 |[DnekTpoauHaMuUKa . 14
BH3YyalIH3al[ii, MyJIbTUMEUITHbIC IPE3EHTALIUN
4 Onruka 6
5 (OCHOBBI cIeLIUAIbHOMN 5
TEOPUU OTHOCUTEIIEHOCTH
6 JJIeMEHTHI ATOMHOM 5
(bHU3UKH.
OBoaronus BeeaenHon 6
Wroro o xypcy] 54
3.2. O6pa3oBaTeIbHbI€ TEXHOJIOTHH NPH MPOBEIeHNU MPAKTUHYECKUX 3aHATHH
(s1abopaTopHBIX padoT)
.| Koa-Bo
Ne Tema Bunsr npumeHsieMbIx 00pa3oBaTelbHBIX TEXHOIOTUI e
1 2 3 4
MexaHnKa 14
2 OCHOBBI MOJIEKYJISIPHON (PpU3UKH 10
1 TEPMOJAMHAMUKH .
CeMuHapcKue 3aHATHS, pa30op pemieHus 3a1ad,
3_[DuIekTpoaMHamiKa nmabopaTopHBIE paOOTHI 16
4 |Ontuka paTop p 8
5 OcCHOBBI CIEIMATIBHON Teopun 9
OTHOCHUTEIBHOCTH
6 [DneMeHThl KBAaHTOBOM (PM3UKHU 2
7 DBomronusg Beemennoi 4
Wtoro no kypcy| 56
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4. YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI JUCIHUITIMHBI
4.1. MatepuajbHO-TeXHHYecKas 0a3a, He00X0AMMAs JIs1 OCYIIECTBJICHHS 00Pa30BaTeJIbHOI0
npouecca no JHCHHILIHHE

Kabuner ¢usuku, yiu. Jlumurposa, 200, ayn. 404

Cnennanu3upoBaHHast MeOENb U CHCTEMBI XpaHEHUS (JJOCKa KJIACCHAs!, CTOJ U CTYJ yUHUTEIs,
CTOJIBI M CTYJbS y4YCHHUYECKHe, IKa(bl Ui XpaHeHHS y4eOHBIX MOCOOMIA, CHCTEMBI XpaHEHUS
TaOJIHIT ¥ TJIAKATOB);

TEXHUYECKHE CpeACTBa o0O0yueHus (pabouee MECTO YUHUTENs: KOMIIBIOTEp Y4YWTEls,
BHUJICOIIPOCKTOP, SKpaH, auneH3snonnoe [10);

JIEMOHCTPAllMOHHBIE ~ y4yeOHO-HATJSAHbIE TOCOOMS  (KOMIUICKTHI CTEHNIOB, TaOJIMIIBI
JIEMOHCTPAIMOHHBIE, TIOPTPETHI BBIJAONINXCS (PU3NKOB);

n1a00paTOpPHO-TEXHOIOTHYECKOe 0o0opyaoBanue (J1aboparopHble HAOOPHI, HAOOpBI LIS
IPAaKTUKYMOB, KOMIUIEKTHI Ja0OPaTOPHBIX TPHOOPOB, KOMIUICKTHI IEMOHCTPAMOHHBIX IIPHOOPOB).

4.2. [lepeyeHb HEOOXOUMOI0 MPOTPAMMHOI0 00ecTeYeHHUs:

. OmneparmonHas cucrtema Microsoft Windows 10

o IMTaket mporpamm Microsoft Office Professional Plus

o 7-zip GNULesser General Public License (cBo6oaHO€e mporpaMmMHOe o0ecriedeHue, He
OTpaHUYEHO, OECCPOUHO)

o Wutepuer Opaysep Google Chrome (6ecrutatHoe mporpamMMmHOe obOecriedueHue, He
OTpaHUYEHO, OECCPOUHO)

o K-Lite Codec Pack — yHuBepcanbHbIii HA00Op KOAEKOB (KOIUPOBIIUKOB-

JNCKOJUPOBIIMKOB) M YTWJIMAT I MPOCMOTpa M OOpabOTKM ayauo- W Buacodailion
(becrmaTHOE MPOrpaMMHOE 00ECTICUCHHE, HE OTPaHUYEHO, O€CCPOYHO)

o WinDjView — mnporpamma mis mpocMmoTpa ¢aitmoB B dopmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOECTIeueHUE, HE OTPAaHIYEHO, OECCPOUHO)
. Foxit Reader — mnpukiagHOe MpPOrpaMMHOE OOECHeUYeHHEe Ui IPOCMOTpa

AIIEKTPOHHBIX JOKyMEHTOB B cranmapre PDF (OecmaTtHoe mporpammuoe obecrieueHue, He
OTpaHUYCHO, OECCPOYHO)

5. MEPEYEHL OCHOBHOW U TOMOJHUTEJLHON YYEBHOWJIUTEPATYPBI,
HEOBXOJAUMOI 1JIS1 OCBOEHUS JUCHMILIAHBI

5.1. OcHoBHas1 quTEpaTypa

1. KpaBuenko, H.}O. ®usmka: y4eOHMK M MNpakTHUKyM s CPEIHEro MpodecCHOHAIbHOIO
obpazoBanus / H.FO. KpaBuenko. — Mocksa: W3nmarenbctBo FOpaiir, 2024. — 300 c. —
(ITpodeccronansuoe obOpazoBanme). — ISBN 978-5-534-01418-1. — Tekcr: 3JeKTpOHHBINA //
OopazoBarenbHas miatdpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537596

2. Kamammwkos, H.II. ®wuswka: y4eOHMK W MPAKTUKYM JUIS CpPEAHET0 MPO(heCcCHOHATHLHOTO
obpazoBanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3n., nepepad. u mgom. — Mocksa:
WznatensctBo FOpaiit, 2024. — 496 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-
534-16205-9. — Tekcrt: anexTpoHHbIi // O6pa3oBarenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/542247

5.2. lonoiHMTEILHAS JIUTEPATYpPa

1. ®upcos, Anekcanap BukropoBnu. dusuka it npodeccHii U CENUATBHOCTEH TEXHUYECKOTO U
€CTECTBEHHOTO-Hay4yHOro npoduiel: yd4eOHMK JUIi  HKCIOJb30BaHMS B y4yeOHOM  IIpoliecce
obpazoBarenbHbIX yupeskaenuii CI1O Ha 6aze 0CHOBHOTO 0011ero 00Opa3oBaHust C MOMyYEHHEM CPEIHEro
obmrero obpazoBanms / A. B. @upcos; nop pemakmmein T. Y. Tpodgumonoii. - 4-¢ uzn., crep. - Mocksa:
Axanemus, 2019. - 350 c.: wn., 1abn. - (IlpodeccuonansHoe oOpazoBanue. OOmeoOpa3zoBaTeNbHbIE
qucrruiHe). - ISBN 978-5-4468-7892-5
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2. Tpodumosa, Tamcusi lBanoBna. ®usuka mis mpodecchidi W CHEIUATBHOCTEH TEXHUYECKOTO |
€CTECTBEHHO-HAYYHOro Tpoduieli: cOOpHUK 3a1ad: ydeOHOe TOocoOHe IS MCIIONB30BaHUS B YUEOHOM
nporiecce oOpazoBarenbHbIX opranm3aimii CI1O Ha 6a3e OCHOBHOTO 0OIIEro 00pa3oBaHMs C TTOTyYCHHEM
cpemnero obmero oopasosanusi / T. W. Tpodumona, A. B. @upcos. - 2-e u3n., crep. - MockBa: AkaaemMus,
2018. - 286 c.: un. - (IIpodeccronansHoe oOpazoBanue. OOIIeoOpa3oBarebHpie AUCIMILMHGI). - | SBN
978-5-4468-6583-3

3. Tpodumona, T. 1. PykoBoacTBO K pemieHuro 3a1a4 1o pusuke: yueOHOe mocoOue A CpeTHero

npodeccuonanibHoro odbpaszoBanusi / T. U. Tpopumora. — 3-¢ m3z., uchp. U gomn. — Mocksa:
M3narenscrBo Opaiit, 2024. — 265 ¢. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-
534-15474-0. — TekcTt: anekTpoHHbI // OOpa3oBatenbHas 1uiatrdopma IOpait [calT]. —

URL: https://urait.ru/bcode/536638

5.3. llepuoauyveckue u3IaHus
1. Becthuk MockoBckoro yHuBepcuteta. Cepusi 03. ®usumka. ActpoHomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAUMOHHOH ceTn «HWHTEpHETY,
HEeO0XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

y1eKTPOHHO-0u0In0TeYHbIe cucTeMbl (IBC)
1. O6pazoarenpHas mathopma «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK .ru» https://www.book.ru
4
5

. DBC «ZNANIUM.COM)» www.zhanium.com
. OBC «JIAHDB» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 0a3bl JAHHBIX

1. BupryanbHblit unTansHbIi 3a11 Poccuiickoii rocynapctBennoi 6udmrorexu (PI'B)
https://1diss.rsl.ru/;

2. Hayunas snexrponHas 6ubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HanmonanbHas asekTpoHHast oubmaroreka https://rusneb.ru/;

4. Ipesunentckas oudanoreka uM. b.H. Enpuuna https://www.prlib.ru/;

5. "Jlextopuym TB" - Buneonekuun Bexymux gekropos Poccun http://www.lektorium.tv/

HNupopmManoHHbIEe CIPABOYHbIE CHCTEMBI
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cucTeMa (JIOCTYII IO JIOKAJIbHOM CEeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcol cBOOOAHOTO H0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHHCTEpCTBO HayKM M BhICIIEro oOpasosanus Poccuiickoii denepanun
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsenienus: Poccuiickoit deneparuu https://edu.gov.ru/

4. ®denepanbubii mopran "Poccuiickoe obpazoBanue" http://www.edu.ruf/;

5. Eaunas xomneknus nudpoBbix o0pazoBaresibHbIX pecypcos http://school-collection.edu.ru/ .

6. [IpoexT ['ocynapcTBeHHOr0 HHCTUTYTA pycckoro sizbika uMeHn A.C. [Tymkuna "O0pa3oBaHue Ha

pycckom" https://pushkininstitute.ru/;

7. CipaBouHO-MH(pOpMaMOHHBIN mopTan "Pycckwuii si3pik" http://gramota.ru/;

8. CroBapu u sHImKI0neuu http://dic.academic.ru/;

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbIe pecypcsl Kyol'yY
1. DnexTpoHHbIi Katanor Hayunoit 6nbmmorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
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2. DnexkTpoHHas oubamoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpbITas cpena MOAYJIbHOTO TuHaMHu4Yeckoro ooyuenus Kyol'y
https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4€OHO-METOJUYECKIX KOMIUIEKCOB, MyOIMKauili 1 KOH(epeHuit
http://infoneeds.kubsu.ru/

5. DnektponHsblii apxuB qokymentoB KyoI'Y_http://docspace.kubsu.ru/

6. METOJINMYECKHUE YKA3AHUA JJISA OBYYAIOIINXCS IO OCBOEHHMIO
TACIHATLITAHBI

VYyamuecs Uil MOJHOLIEHHOTO OCBOEHUS yuyeOHOro kypca «®u3uka» JOJIKHBI COCTABIATh
KOHCIIEKTbl KaK IpU MPOCIYILIMBAaHUU €ro TEOPETUYECKON (JIEKIIMOHHOM) YacTH, TaKk U IpH
HOATOTOBKE K IPAaKTUYECKUM 3aHATUAM. JKenarenbHO, YTOObI KOHCHEKTHI JIEKIMH U CEMHUHAapOB
3alUChIBAINCH B JIOTMYECKOM IOCIIEAO0BAaTEIbHOCTU H3YYEHHs Kypca U COIEPXKAIUCh B OIHOMU
TeTpaau. 1o obecrieyuT Oojiee MOJHYIO MOATOTOBKY KaK K TEKYLIMM Y4eOHBIM 3aHSTHSAM, TaK U
CECCHOHHOMY KOHTPOJIXO 3HAaHUM.

CamocrosarenbHass pabora ywamuxcs sBIseTcs  BaxkHeimed ¢opmoll  yueOHO-
NOo3HaBareapHOro Impouecca. llenb 3amaHuil Ui caMOCTOSITENIBHOM pabOThl — 3aKpenuTh u
paclIMpUTh 3HAHMS, YMEHUS, HaBBIKU, NPUOOpETEHHBIE B pPE3yibTaTe H3YyYEHHs IUCLUILIMHBI;
OBJIQICTh YMEHHEM HCIIOJIb30BaTh MOJYYCHHBIC 3HAHHMS B TPAKTHYECKOW padoTe; IOIydUTh
HEPBUYHbIC HABBIKH NMPO(HECCUOHAIBHON JESITEIbHOCTH.

3ajaHuss A8 CAaMOCTOATEIbHOW pabOThl BBINOJHSIOTCA B IMHCbMEHHOM BHJE BO
BHeayaAMTOpHOE Bpems. Pabora JOKHA HOCUTH TBOPYECKMM XapakTep, IpH €€ OLIEHKe
IPEero/IaBaTesb B MEPBYIO OUYEpEeb OLCHUBAET OOOCHOBAaHHOCTh M OPUTHMHAIBHOCTH BHIBOAOB. B
NUCbMEHHON paboTe Mo TeMe 3a/laHusl YYalluiCs TOJDKEH MOJIHO U BCECTOPOHHE PacCMOTPETh BCE
ACTIEKTHI TEMBI, YE€TKO CPOPMYIMPOBAaTh M apTryMEHTHPOBATH CBOIO IMO3HIMIO TIO HCCIIETyEeMBbIM
BOIpocaM. BeI6GOp KOHKPETHOTO 3a/1aHus ISl CAMOCTOSITEbHOM pabOThl IPOBOJUT IIPETIO1aBaTellb,
BEJYUINI MPAaKTUYECKUE 3aHATUS B COOTBETCTBUH C IIEPEUHEM, YKa3aHHBIM B IUIAHAX MPAKTHUECKUX
3aHATUN.

Obwue npasuna binOIHEHUS NUCLMEHHBIX pabom

Ha nepBoM 3aHATHM CTYJEHTHI JOJDKHBI OBITH MPOUMH(MOPMHUPOBAHBI O HEOOXOIUMOCTH
cOONIOZICHUS] HOPM aKaJeMUYEeCKOM 3THKM W aBTOPCKUX IpaB B Xoje oOydeHus. B wacTHOCTH,
IIPEIOCTABIISIOTCS CBEJCHUS:

- oOr1ast nHpopmanus 00 aBTOPCKUX MPaBaXx;

- IpaBuja UUTUPOBAHUS;

- npaBuiIa 0pOPMIIEHHSI CCBITIOK;

Bce umeromuecs B TEKCTE CHOCKH TIIATENbHO BBIBEPSAIOTCS U CHAOKAIOTCS «aJIpecamm».

HenonyctuMo BKJIIOYaTh B CBOIO Pa0OTY BBIIEPKKU U3 Pa0bOT APYrUX aBTOPOB 0€3 yKazaHHs
Ha 3TO, MEePECKa3bIBaTh YyKyI0 paboTy OJM3KO K TEKCTy 0€3 OTCBHUIKM K HEH, MCIOIb30BaTh UyXKHE
uznen 0e3 yKazaHuUs MEPBOMCTOYHUKOB (3TO KacaeTcs M MH(OpMaluu, HaljeHHOH B MHTepHeTe).
Bce cnyyan miiaruata g0MKHBI OBITh UCKITIOUEHBI.

CrucoK HCIOJIb30BaHHOM JIMTEpaTyphl JOJKEH BKJIIOYATh BCE MCTOYHMKH HH(OpMALUH,
M3YYEHHbIE M TPOpaOOTaHHBIE CTYAEHTOM B IPOLIECCE BBHIMOJIHEHHS] pabOThl, U JOKEH OBITh
cocraBieH B coorBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckass ccopuika. OOmue
TpeOOBaHUS U MpaBUIAY.
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7. OHEHOYHBIE CPEACTBA J1JIsI KOHTPOJISA YCIIEBAEMOCTHU
7.1. KpuTepum o1leHKH 3HAHUH

OneHka

bann

O000111eHHAs OLIEHKA KOMITETEHIIAU
(2-5 GanoB)

«HeynoBneTBOpUTEIBHO» -
HYJIEBOM YPOBEHb

20amnn1a

OO0yyarormmiics HE OBJIAJEN OLICHUBAEMOU
KOMIIETCHIIUEH, HE pacKpbIBaeT CYILIHOCTb
MOCTaBJIEHHOW Tmpobnembl. He ymeer mnpuUMEHSTH
TEOPETUYECKUE 3HAHHUA B PELICHUM IPAKTUYECKOU
cutyauuu. Jlomyckaer oOmuMOKM B INPUHUMAEMOM
peleHny, B paboTe ¢ HOPMATUBHBIMU JIOKYMEHTAMH,
HEYBEPEHHO OOOCHOBBIBACT IOJIyYCHHBIC PE3YJIbTaTHI.
Marepuan  u3naraercss  HEJOTMYHO, OeCCHCTEMHO,
HEJIOCTATOYHO I'PaMOTHO.

«Y IOBIIETBOPUTEIIBHOY
IIOPOTOBBIN YPOBEHB

30aiuia

OOywarommiics ~ ocBomst  60-69%  oneHuBaemon
KOMIIETEHIIMM,  IIOKa3bIBa€T  yIOBJICTBOPUTEIIBHBIC
3HAaHUA OCHOBHBIX BOITPOCOB IIPpOI'paMMHOI'0 Marcpurajia,
YMEHHs aHAJIM3UPOBATh, NENATh BBIBOJBI B YCIOBHSAX
KOHKPETHOW CHTYallMOHHOW 3ajauu. M3maraer pemenue
npo6JeMbl HEI0OCTaTOYHO IOJHO, HENOCIe10BaTeIbHO,
JIOTTYCKAaeT HETOYHOCTU. 3aTPyAHSETCS J0Ka3aTelbHO
00OCHOBBIBAaTh CBOM CY>KJICHHSL.

«Xopouio» -
0a30BbIif YpOBEHb

40ama

OOyuarommiicas  ocBomsn  70-890%  oneHuBaemoit
KOMIIETCHIIMH, YMEET NPUHUMATh TEOPETUUYECKUE
3HAHUS U TONYYEHHBIA MPAKTHUECKUN OTBIT B PEIICHUU
MPAKTUYECKOW  CHUTyalluu. YMeno  paboraeT ¢
HOPMaTUBHBIMU JIOKYMEHTaMHU. Vmeer
apryMEHTUPOBaTh CBOM  BBIBOJABI M  IPUHUMATh
CaMOCTOSITeNIbHBIE PEUIeHHs, HO JIOMYCKaeT OT/AeJIbHbIC
HETOYHOCTHU, KaK MO COJEP’KaHUIO, TaK M IO YMEHHIO,
HaBbIKaM pa0OTHI C MOCTABICHHOM BOIIPOCOM.

«OTnnyHOY -
MIPOJIBUHYTHIN YPOBEHb

50amoB

OOyuvarommiics  ocBomn  90-100%  omeHuBaemoi
KOMIICTCHIOWHU, YMECT CBA3BIBATH TCOPUIO C HpaKTHKOﬁ,
NPUMEHATh  TOJYYEHHBIM  MPAKTUYECKUM  OIBIT,
AHAJIN3UPOBATD, JcJ1aThb BBIBOJBI, IpUHUMATh
CaMOCTOATENIbHBIE PEUIEHUsT B KOHKPETHOM CUTyalluH,
BBICKAa3bIBaTh n 000CHOBBIBATH CBOH CYXJICHUA.
JleMoHCTpUpYET yMEHUue BECTH Oecenpl,
KOHCYJIBTHPOBATH I'pakKJiaH, BBIXOAWUTH U3 KOH(i)J'II/IKTHI)IX
cutyanuii. Bnageer HaBblkamMu pabOTHI C pelIeHHEM
3a7a4, OpuMepoB. BriageeT NHCBMEHHOW W YCTHOM
KOMMYHHUKAIMEN, JOTHYECKUM H3JI0KEHUEM OTBETA.

7.2. OneHo4HbIe CPEeACTB AJs MPOBEICHUs TeKylel aTTecTannu
B nanHoM pasgesie npuBOAATCH 00pa3ubl OLEHOYHbIX cpeacTB. IloHBIA KOMILIEKT
OLICHOYHBIX CpeAcTB NPUBOANTCS B POH/IE OLICHOYHBIX CPEACTB.

Texkyuuit KOHTPOJIb POBOAUTCA B (hopme:

-(poHTaNBHEIH Ompoc

-UHAUBUAYAJIbHBIN YCTHBIN ONPOC

-IIMCbMEHHBIN KOHTPOJIb

-TECTUPOBAHUC 10 TCOPETUICCKOMY MAaTCpHATy
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-npakTudeckas (;maboparopHas) pabota
-3amuTa pedepara
-3aI[UTa BBITIOJIHEHHOTO 33/1aHus,

®opma [IpakTrueckuii JInuHble KauecTBa [Tpumeper
aTTeCTaIluu S Yuerus OTIBIT (BIQICHHUE) | OOyYaromerocs OLCHOMHBIX
CPEICTB
YcrHbii Kontpons | Onenka Onenka HaBbIKOB | O1ieHKa Kontponsn
(MMCbMEHH | 3HAHUU MO | YMEHUs paboThI ¢ CIIOCOOHOCTH 13(S
BIif) OMpPOC | ONPEIEIICH | pa3InyaTh JUTEPATypHBIMUA | OTIEPATHBHO U BOTIPOCHI
0 TeMaM HBIM KOHKpPETHbIE | HCTOYHUKAMU KaueCTBEHHO o TeMaM
npobiieMa | IOHSTHS OTBeYaTh Ha MPUIATal0T
M MOCTaBJICHHBIC cst
BOIIPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OreHKa Tembl
3HAHWUM 110 | YMCHHS paboTsI ¢ CIIOCOOHOCTH K pedeparos
ompeziesieH | pa3inyarhb JUTEPAaTypHBIMU | CAMOCTOSITENILHOM | MpujararoT
HBIM KOHKPETHBIE | UCTOYHUKAMU pabote U aHaIU3y | s
npobiieMa | OHSATUA JTUTEPATyPHBIX
M HMCTOYHUKOB
[Ipaktnuec | Cmbicna OnuceiBate 1 | HaBbikamu: Onenka Tembl
KHe TIOHSTHI: OOBSICHSITH OIMCAHUS U CIOcOOHOCTH pabor
(1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSCHEHUS OTEepaTHUBHO U OPUIAraloT
HBIC) OHAYYHOE | YYHBIC €CTECTBCHHOHAYYH | KAYeCTBEHHO csl
paboThI SIBJICHHE, SIBJICHUS U BIX SIBIICHUH U peliaTth
TUIIOTE3a, CBOMCTBa CBOMCTB T€II IIOCTaBJICHHBIC HA
3aKOH, TENIOABUKEHHUE | IBHKCHUE MPAKTUYECKUX U
Teopus, HEOECHBIX T€Nl | HEOECHBIX TN U 1a00PaTOPHBIX
BEILIECTBO, | U HCKYCCTBEHHBIX paboTax 3aa4uu u
B3aMMOJICH | MCKYCCTBEHHBI | CITyTHHKOB 3€MJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHHKOB CBOI{CTBa Ta30B, pe3ynbTaThl
ANIEKTpoMar | 3eMJI; JKUJIKOCTEH U
HHUTHOE CBOIicTBa TBEP/BIX TET,
rnorie, razos, ANIEKTPOMArHUTHY
BOJIHA, KUJKOCTEH U | 10 HHAYKIIHIO,
¢oToH, TBEPJIBIX T, | pacpOCTpaHEHHUE
aToM, AIIEKTPOMArHU | ANIEKTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJTHOBBIE
1o, HHIYKIHIO, CBOICTBA CBETA;
WOHU3UPYIO | PaCIpOCTpaHe | M3Iy4YECHHUE U
e HHE TIOTTIONIEHHE CBETa
U3TYYCHUSI, | 3JICKTPOMArHW | aTOMOM;
TUIaHEeTa, THBIX BOITH; botorddexr.
3Be3/1a, BOJIHOBBIE [TpuBoUTH
rajakTHKa, | CBOMCTBa TIPUMEPBI,
Bcenennas. | cBera; MOKA3EIBAIOIITHE,
U3ITy4EeHUE U YTO: HAOIOICHUS
TIOTJIOICHUE Y OKCIICPUMEHT
CBETa aTOMOM; | SIBIISIFOTCSI OCHOBOM
dorodhdeKT. | I BBIABIKEHUS

TUIIOTE3 U TEOPHH,
MIO3BOJISIIOT
IIPOBEPUTH
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WCTUHHOCTH
TEOPETHYCCKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TEOpHSI 1acT
BO3MOYKHOCTh
OOBSICHSITH
W3BECTHBIC
SIBJICHUSI TIPHPOJIBI
Y Hay4YHbIE (DaKTHI,

MIPECKA3bIBATh
elle HeU3BECTHbIC
SIBJICHUS
TectupoBa | Kontposnb | Ouenka Ouenka HaBbIKOB | OreHKa Bomnpocsr
HUE 3HAHUM MO0 | yMEHUs JIOTUYECKOTO CHOCOOHOCTH IPUJIAraoT
ompeziesieH | pa3iInyarhb aHaiusa u OTepaTHUBHO U csl
HBIM KOHKPETHBIE | CHHTE3a IpHU KaueCTBEHHO
npobiieMa | OHSTUSA COIIOCTaBJICHUHU OTBeuaTh Ha
M KOHKPETHBIX MOCTaBJICHHBIC
TTOHSTHIA BOIPOCHI

IIpumepHbIe TECTOBBIE 3a1aHHS:
Cuny, c komopoii 6ce mena npUMALUBAIOMCs OpY2 K Opyey, HA3bIBAIOM.:

. A) cunoit Tpenus:

. b) cunoit ynpyroctu;

. B) rpaBuTanmonHoit cuioit

Cuna 6cemupnoco mscomeHus y8eaudyumcs 6 2 pasa, eciu:

. ') Maccy KaxIoro u3 B3auMOJICHCTBYIONINX TeJl YBEIUYHUTH B 2 paza;
. J1) Maccy Ka)Kaoro U3 B3aMMOJICHCTBYIOIIMX TNl YMEHBIIUTH B 2 pa3a;
. E) maccy omHOTrO M3 T€n yBeNIUYHTH B 2 pasa.

I'pasumayuonHnas NOCMOAHHASL 8 3AKOHE BCEMUPHO20 MALOMEHUS 0O03HAUAEMCS U YUCTEHHO PABHA
. IT) g= 9,8 m/c?

. P) G=6,67-10 ' H - m%/xr?

. C) K=400 H/m

Cuna ecemupnozo msecomenus ymenvwumcs ¢ 100 pa3s, eciu:

. X) tena conuzute Ha 100 mMeTpoB;

. K) tena ynanuts Ha 100 MeTpoB;

. H) paccrosaune mexay Tenamu yBennuuTh B 10 pas.

IIpumepHBbIe BONPOCHI JI1 YCTHOTO ONPOCa (KOHTPOJIbHBIX padoT):
MexaHuka — 3T0 4acTh GU3UKU, KOTOpAsk U3y4aeT 3aKOHOMEPHOCTH MEXaHUYECKOTO ABHKEHUS U

MIPUYMHBI, BBI3BIBAIOIINE UITH U3MEHSIOINE STO TBUKECHHE.
1)Mexanuueckoe dsudcenue —

Pa3nenpl MexaHuku: KHHEMaTHUKa U TUHAMUKA. Yem onu omauuaromes opye om opyea?
2)Mamepuanvras mouxa —

3)Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi TIMHUsI, COSTUHSIONIAs MTOJ0XKEHHS MaTepUAIbHON TOUKH (Tesa) B
Onvkaiiire mocnea0BaTeIbHbIE MOMEHTHI BPEMEHHU.

5)Ilepemewenue —

6)Ilymo —
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7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? | hopmyna

PaBHOMEpHOE TPAMOIIMHEMHOE TBUKEHUE — ABUKEHUE, IIPU KOTOPOM TEJIO MEPEMEIIAETCs C

IIOCTOSTHHOM 110 MOZYJIIO ¥ HAIIPaBJIEHUIO CKOPOCTHIO.

9)3axoHn pagnomepHO20 NPAMOIUHENIHO20 O8UIICEHUS: hopmyna
10)Ycxopenue —[? | hopmyna
[IpssMoNTMHEHHOE TBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM.

11)3akon pasnoyckopenHo2o npMOIUHEIHO20 OBUNCCHUSL: (opMYaa

12)Dopmyna ckopocmu npu pasHOyCKOPEeHHOM O8UNCEHUU: PopMYLa

13)3axon pagnozameodneHH020 NPAMOTUHENHO20 OBUNCEHUSL: hOpMYIa

[TprMepHBIE BONIPOCHI ISl KOHTPOJISI CAMOCTOATEIbHOU PadOThI:

14)Dopmyna cxopocmu npu pasHo3ameoleHHOM 0BUINCEHUU. hOPpMYIa
[leproandeckoe NBMKEHUE — IBUKCHHE, TOBTOPSIOIICECS Yepe3 paBHbBIC MPOMEKYTKH BPEMEHHU.

BI/I,I[BI MEPUOANYCCKUX ,Z[BPI)K@HI/IfII BpamareiIbHOC U KosiebaTeIbHOE.

15)Yem onu omnuuaromes opye om opyea?

16)Ilepuoo —

17)I1epuoo epawenuss — pems 00H020 0O0POMA NO OKPYIHCHOCMU. hopMYIa

18)Yacmoma epawenusi —[? ] popmyna

19)Unepyus —

20)11epsviii 3axon Hotomona —

21)Bmopoii 3axon Heromona —[? | popmyna

22)Cuna — 6ekmopHas uzuueckas 8eIuduna, s81a0uasacs mepou ...

23)Tpemuii 3axon Hotomona —

24)Cuna masxcecmu — epagumayuonHas cuia, oelcmsyrowasn Ha meno. [? Jpopmyna

Cuna ynpyroctu — cujia, BOZHHUKAIOIIAs MIPH MaJloi JeopMaliuu pacTsKeHHs (CxKaThsl) Tea,

HaIpaBJICHHAs MPOTUBOIOJIOKHO CMEIIIEHHUIO YaCTHIL TeJia MPH JePOpMaInu.
25)3axon ['yka —[? |popmyna
26)Cuna mpenus —[? |ghopmyna

7.3. OueHo4HbIe CPeACTB /ISl NPOBeIeHNs MPOMEKYTOUHOM aTTeCcTAlUN
IIpomMexxyTouHast arrecranus

®opMma N JInyneie ITpumepel
aTTectaluy | 3HAHUS YMmenus Hpaxrirecknit KayecTBa OLICHOYHBIX
OTIBIT (BJIA/IETh)
u o0Oyyaromerocsi | CpeacTs
Ox3amed | Kontposb Onenka ymenust | Onenka HaBeIKOB | O1ieHKa Bomnpocsr:
3HAHUSA IIOHUMATh JIOTUYECKOTO CHOCOOHOCTH IPUJIAraoT
0a30BBIX CHeIHabHYIO COTIOCTABJIEHUS U | TPAMOTHO U csl
MIOJIO)KEHUH | TEPMUHOJIOTHIO | XapaKTEPUCTUKH | YETKO M3JIarathb
B o0jactu 00BEKTOB MaTepua
ecrecTBo3Ha | OnieHka ymeHusa | OueHka HaBbIKOB | O1ieHKa 3agaun
HUS pemars JIOTUYECKOTO CHOCOOHOCTH IPUJIAratoT
TUIIOBBIE 33J]a4l | MBIIIICHUS IPU rPaMOTHO U csl
B 0o0y1acTH pELIEHNN 33]]a4 B | YETKO HU3J1araTh
npodeccuoHanb | 0bmacTu XOJI perIeHUs
HOI npodeccuoHalbH | 3a]1a4 B
JeSITeIbHOCTH O IesITeNIbHOCTH | o0acTu
npodeccruonan
BHOU
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JIESATEIbHOCTH
u
apryMeHTUPOBa
Th PE3yNbTaThl

7.3.1. [IpumMepHbIe BONPOCHI JUISA MPOBEIEHUS MPOMEKYTOUHOI aTTecTalNu (IK3aMeH)

1. 3akon Kynona. Dnekrpuueckoe nose. Hanpsbkennocts. Cynepno3unus nosei. Jlunuu
HanpspkeHHOCTH. [1oTok Hanps>KeHHOCTH.

2. Teopema ['aycca u ee npumenenue. Pabora cuit anekrpocrarudeckoro modis. [lorennuan. CBssb
MEX1y HaNpsSKEHHOCTHIO U

MOTEHIIUATIOM. DKBUIOTEHIIUAJIbHBIE TTOBEPXHOCTH.

3. JIUsAeKTpUKH B dNIeKTpocTaTHueckoM modie. [lonspHble 1 HenoisapHbIe AUIICKTPUKH.
[onstpuszanus qUANEKTPUKOB. DJIEKTpUUYECcKas HHIYKIUA. [lusnekTpruieckas IpOHUIIAEMOCTb U
BOCIPUUMYHUBOCTb.

4. IIpoBOgHUKH B 3JIEKTpOCTATHUECKOM 1oJie. [loTeHiuan, HanpsKeHHOCTb, INIOTHOCTD 3apsija.
OnekrpoeMkocTh. Konnencaropsl. CoenvHenne KoHaeHcaTopoB. EMKOCTE m1ockoro
KOHJIEHCAaTopa. DJIEKTPUUYECKOE I10JI€ B KOHACHCATOPE.

5. DHeprus CUCTEMBI 3aps0B. DHEPrus 3apsHKEHHOTO KOHACHCATOpa. DHEPTHUs JIEKTPUIECKOTO
noJist

6. [TocrosiHHBIN AnekTpudeckuii Tok. 3akon OMa. ConpoTuienue. CoelMHEHUE COTPOTUBICHHIA.
3akon Jlxxoyns Jlenna. 3akon

Owma B nuddepenuunanpHoit hopme.

7. DnexkTpoaBuxKyias cuiia. 3akoH Oma i1 3aMKkHyToM 1iernu. [lone3Hast ¥ mojgHas MOIIHOCTb.
K.I1.JI uctounuka toka. [IpaBuia

Kupxroga

8. BzaumopeiictBue TokoB. MaruutHoe noje. MaruutHas uaaykuus. 3akon buo — CaBapa
Jlammaca. 9. JleiicTBre 1O HA TOK.

Cuna Amnepa. TeopeMa 0 HIUPKYIALUA MAarHUTHOTO 10J1s. [lose mpsiMoro u KpyroBoro TOKOB.
MarauTHbII MOMEHT KOHTYpa C

TOKOM.

10. Cuna Jlopenna. JIBukeHUE 4acTUIIBI B OJHOPOJTHOM MarHUTHOM TI0JIe

11. DnexkrpomarauTtHas HHAYKIUA. 3akoH Dapanes. Bzaumuas nnaykuusa. CaMOMHIYKIIHSL.
Koad¢unmenTs! B3aumMHol HHAYKIUU. MHIYKTUBHOCTH. UTHAYKTHBHOCTH COJIEHOUIA.
Tpanchopmarop. JHeprust MarHUTHOTO TOJIS.

12. IlepemeHHBIH 3NeKTpuYecKUil TOK. UHYKTUBHOE, EMKOCTHOE M PEaKTUBHOE CONPOTUBIICHUSI.
Bekropnas nuarpamma HanpsbkeHul. 1lostHoe conpoTuBnenue. Pe3oHaHc HanpsKeHUN.

13. MoHOCTh B LIETIH IEPEMEHHOTO TOKA. J[eMCTBYIOIINE TOK U HAPSKEHUE.

7.3.2. IlpuMepHbIe IK3aMECHANMOHHbIC 321a4H HA IK3aMeH

1. Iemxenne camonéra Mn-62 npu pas6ere 3amaso ypasHenueM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sneprus tena 8 J[x, a BennunHa umnyinbsca 4 H-c, Macca Tena paBHa...
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 KT.

3. CBobOoaHO manaromiee Teno npouuio nocneaaue 30 m 3a 0,5 ¢. HaliguTe BpicOTy najeHus.

4. OnpenenuTte yJUIMHEHUE MIPYKUHBI, €Clii Ha Hee feiictByeT cuia 10 H, a koadurment
xectkoctu 500 H/m.
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5. IIpu moaxoe K CTaHIIMK T0€3]] YMEHbIINI cKopocTh Ha 10m/c B Teuenne 20c. C kakum
YCKOPEHHUEM JBUTAJICA 110e317
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy apyr Apyry JeTAT MapuKy U3 IUIACTWINHA. MOIYIN UX UMITYJIBCOB PaBHBI
coorBercTBeHHO 0,03 kr-™m/Cc 1 0,04 kr-M/c. CTONKHYBIINCH, IIAPUKH CIUNAtOTCs. Mmybe
CIIUIIIINXCS IIAPUKOB PaBEH

1).01xr-m/c; 2). 00351kr-m/c; 3).0,05kr-m/c; 4) 0,07kr-m/c;

7. Teno nBuxkercs no npsimoi. Ilox nelictBueM nocrostHHON cuitbl BennuuHou 4 H 3a 2 ¢ ummnyiise
TeJla yBeIMUmiIcs U cran paseH 20kr-Mm/c. [lepBoHadanbHbIM HUMITYJIbC TEJIa PaBEH
1) 4xr-m/c; 2) 8kr-mM/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. Sl6;10x0 Mmaccoit 0,3 kr magaer ¢ aepeBa. BeiOepute BepHOE YTBEPIKICHHE

1) ss610K0 nerictByet Ha 3emutro cwtoi 3H, a 3emis He AecTBYeT Ha 10710K0; 2) 3eMilsl 1eHCTBYeT
Ha s0110K0 ¢ cuioii 3H, a s10;10k0 He AelcTBYeT Ha 3eMitio; 3) A0JI0K0 U 3eMIIst He IEHCTBYIOT IpYT
Ha Jipyra; 4) s10;710K0 1 3eMJIs IEHCTBYIOT IpyT Ha Japyra ¢ cuiou 3 H.

9. Ilpu neiictBun cuisl B 8H Teno gBuskercs ¢ yckopenueM 4m/c?. Uemy paBHa ero mMacca?
1) 32 kr; 2) 0,5xr; 3) 2 kr; 4) 20KT.

10. Kakyto paboTy Hy»KHO COBEpIIUTh, YTOOBI MOAHATH Ipy3 Maccoi 30 kr Ha BbicoTy 10 M ¢
yckopenueM 0,5 m/c??

11. Cuna Tru pakeTHOTO JABUTATENS IEPBOM OTEUECTBEHHON IKCIIEPUMEHTAILHON PaKeThl Ha
KUAKOM ToruiBe paBHsuiack 660H. CrapToBast macca pakeTsl Obuta paBHa 30kr. Kakoe yckopenue
npuodperana pakera Bo Bpems crapra?

1) 22m/c?; 2) 45m/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CkopocTh JIBDKHUKA ITPU PaBHOYCKOPEHHOM CITyCKe € TOpHI 3a 4¢ yBenuuuiaach Ha 6m/c. Macca
nepkHUKA 60KT. PaBHOIGHCTBYIOIIAS BCEX CUJI, IEUCTBYIOIIMX Ha JIbDKHUKA, pAaBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MaTepuasibHasi TOUKa Maccoi 1Kr ABMKETCS MOJ AEHCTBUEM JIBYX B3aUMHO
nepneHauKyspabix cuit 8H u 6H. Yckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.
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8. JOINOJIHUTEJIBHOE OBECIIEYEHUE JUCIIUIIJINHbI

[Tpunoxenue 1. Kpatkuii KOHCIIEKT JICKIIMOHHBIX 3aHATHI

3aK0H BCEMHPHOI'0 TATOTeHHs. [|BUKeHUE Tel MO/ 1eiiCTBHEM CIJIbI TAKECTH

[To BTOpoMy 3akoHy Hbpr0TOHA IPUYMHON N3MEHEHUS IBUKEHUS, T. €. IPUUMHON YCKOPEHUS
TN, SIBISETCS cuia. B MexaHMKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBI.
MHorre MexaHn4ecKHe SIBJICHUS U IPOLECCHI ONPEAEIISIFOTCS JEHCTBUEM CHUJT TATOTCHHUS.

3axon ecemupnozo msacomenus 0611 OTKpHIT Mcaakom Hptotonom B 1682 rogy. Emie B
1665 romy 23-netHuit HproTOH BBICKa3ajl MPEANON0KEHUE, YTO CHIIBI, yaepKuBaronue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE sI0I0K0 MagaTh Ha 3emiro. [lo ero rumorese
MEXIy BCeMU TelaMu BcelleHHO NeHCTBYIOT CHIIBI NPUTSHKEHUS (TPaBUTALIMOHHBIE CHIIBI),
HarpaBJICHHBIC 110 JIMHUH, COSAUHSONEHIICHTpbI Macc (puc. 1.10.1).

Pucynok 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEIIAMU.

B mnocnenyromme roaslt HproToH mbITancs HaiTH (uznyeckoe OOBIACHEHHE 3aKOHAM
JBUJKEHHUSI IUJIAHET, OTKPBITHIX acTpoHoMoM HMorannom Kemnepom B Hauane XVII Beka, u aathb
KOJIMYECTBEHHOE BBIPAKCHHUE ISl TPABUTAIMOHHBIX CHJI. 3Has, KaK IBIKYTCS I1aHeThl, HpioTOH
XOTeJI ONPEIENINTh, KAKUE CUJIbI Ha HUX JAEHCTBYIOT. Pemenue 3Toil 3anaun u npuBeno HeroToHA K
OTKPBITUIO 3aKOHA BCEMUPHOTO TSATOTCHUSI.

Bce Tena nputiaruBarorcs Apyr K APYry ¢ CWIOW, OPSIMO NPONOPLUHMOHAIBHOM UX MaccaM U
00paTHO MPOMOPLMOHATBLHON KBAJIPaTy PACCTOSIHUS MEXAY HUMH:

m,m,

F = G—R2

KosdbdunmenT nponopunonansioctu G 01MHAKOB JiIs Beex Ted B npupose. Ero HaspiBaioT
2PABUMAYUOHHOU NOCNOAHHOU

G=6,67-10"11 H-m?/kr? (CH)

['paBuTanmonHass mMoOCTOssHHAs ObLJIa AKCIIEPUMEHTATILHO M3MEPEHA AHTIUNUCKUM (U3UKOM
I'enpu KaBenaumewm B 1798 rony.

MHorue sBiIeHUS B MNPUPOJE OOBICHSIIOTCS JEHCTBUEM CHII BCEMHPHOTO TSTOTEHUSI.
JBuwxenue mnanet B COJIHEUHON CUCTEME, UICKYCCTBEHHBIX CITyTHUKOB 3€MJIU, TPAEKTOPHUU IOJIETa
OQTMCTUYECKUX PpAKET, IBWIXKEHHWE TeJl BOJIM3M TOBEPXHOCTH 3€MJIM — BCE OHHU HaXOJST
00BsICHEHNE Ha OCHOBE 3aKOHA BCEMUPHOT'O TATOTEHUS M 3aKOHOB JTMHAMUKH.

Kaxnapiii npenmer Bo BcelleHHON BO3AEHCTBYET HAa APYroMl MPEIMET, OHU NPUTATUBAIOT
JIpyr nApyra. OTO Ha3bIBA€TCA CUJION TsDKECTH, WM rpaButauuen. Cuila TPUTSIKEHUs, WIH
rpaBUTAIMs, 3aBUCUT OT JABYX (DaKTOPOB.

Bo-nepBbIX, 3TO 3aBHCUT OT TOT0, CKOJBKO BEIIECTBA COACPKHUT OOBEKT, TENO, MPEAMET.
Uem Oonbllie Macca BeIIECTBAa Tela, TeM CWIbHEW rpaBuTanus. Ecnu Teno obnmamaeTr ouyeHb
HeOOJIBIIION Maccoi, ero rpaBuTanus mana. Hanpumep, macca 3eMiau BO MHOTO pa3 OOJbIIIE MacChl
JlyHbl, mo3TOMY 3€MJIs UMEET OOJIBIIYIO CUITY TshKecTH, 4yeM JlyHa.

Bo-BTOpBIX, cHla TSHKECTH 3aBUCUT OT PACCTOSHUS MEXAy Tenamu. Yem Ommke Tena
HaxoJATCs APYT K APYTY, TeM CHiIa MPUTSHKEHUs Oonbine. YeM OHM gaibliie IPYyr OT Jpyra, TeM
rpaBUTAIMsI MEHBIIIE.

CobcTBeHHOE TpaBUTAalMOHHOE Toje JIyHBl ompenenser ycKOopeHue CBOOOJAHOIO
najgeHus gin Ha ee mnoBepxHocTd. Macca JlyHel B 81 pa3 MeHbllle Macchl 3eMiH, a €€ paauyc
npuOim3uTeNbHO B 3,7 paza MeHblne pamuyca 3emid. [loaToMmy yckopeHue g ONpeaeTuTCs
BBIPAKEHHUEM:
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s M 3T 70 = 166 /2
= =0, =1,66uM/c
2 TZ.81 g

B ycnoBusix Takoi ciaboi rpaBUTAallMM OKa3aJIMCh KOCMOHABTHI, BbIcaauBIInecs Ha JlyHe.
YenoBek B TaKUX YCIOBUSAX MOXKET COBEpLIATh TMI'AHTCKUE NMpbDKKU. Hampumep, ecnu yenoBek B
3€MHBIX YCJIOBHUSAX MOINPBHITHBAET HA BBICOTY | M, To Ha JIyHEe OH MOT GBI MOANIPHITHYTH HA BBICOTY
6onee 6 M.

A celiyac naBaiiTe IOCMOTPUM Ha YEJIOBEUECKOE CYILIECTBOBaHHE Ha 3emie. Y 3emin macca
Oonblle, YeM Yy 4YelOBeKa, MOATOMY CHJIa TsHKECTH ynaepkuBaer ero Ha 3emiie. Ho 3emus
BO3/ICUCTBYET TaK, Kak OyATO BCA €€ MaTepHs, BCE €€ BEIIEeCTBO HAXOIATCs B LeHTpe. [lostomy
CHJIa TSDKECTHU B JII00OM MecTe 3eMJIM JJOJDKHA PACCUUTBIBATHCS C YUETOM PACCTOSIHUS JI0 €€ LIEHTpa.

Cuna TshxecTu Ha mobepekbe Mopsi OoJiblie, YeM Ha BEpIIUHE TOphl. A ceifuac mpeicTaBbTe
4eJ0BEKa, YJAJMBIIErOCs C MOBEPXHOCTH 3eMJIM Ha JalleKoe paccTosHue. TaM cujaa 3eMHOro
NPUTSHKEHUS OyieT MHOTO ciadee.

Korna yenoBek HaXxoAUTCsI B KOCMOCE, OH COBCEM MCYE3aeT U3 MOJIS 36MHOT0 NPUTSIKEHUS.
['paButanus 3eMian COBCEM HE JEWUCTBYET Ha HEro (HO OHa €CTh, TOJILKO OYEHb ciabas u3-3a
6onb1Ioro paccrostHust ot 3emiin). OH HaXOIUTCS B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakeTsl,
KOCMHYECKHE KOpaOJii, KOCMOHABTHI MOTYT CBOOO/THO JIETATh B OTKPBITOM ITPOCTPAHCTBE.

OpHMM U3 NIPOSIBJIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIICTCS CUIA MAICECU.

Cuna Ts)KeCcTH — rpaBUTAllMOHHAS CUJIa, JEMCTBYIONIAS Ha TEJO.

Tak npuHATO Ha3bIBATh CHIIY HNPUTSHKEHUS Tl K 3emiie BOJIM3U ee nmoBepxHocTH. Eciau M —
Macca 3emud, R — ee paguyc, M — macca JaHHOTO TeJia, TO CUJIa TSHKECTH paBHA

M
F=G—m=mg

R2
rzie g — yckopenue c60000H020 naderus y TOBEpXHOCTH 3eMIIu:
F M
g 3eMJIH
g:_:GRZ :9:8M/C2
m 3eMJIN

YckopeHre CBOOOTHOTO MaJIeHHsl — YCKOpEHHe, MPHOOpeTaeMoe TeJIOM MO ACHCTBHEM
TCPaBUTALIMOHHOW CUJIBI BOJU3M MOBEPXHOCTH HEOECHBIX Tell (TNIaHeT, 3Be3/).

Cuna TsDKeCTH HampaBlieHa K HeHTpy 3emud. B OTCyTCTBHE APYyrHX CHUJ TEIO CBOOOIHO
najaet Ha 3eMIII0 C YCKOpPEHHEeM CBOOOIHOTO MaICHHUS.

Cpennee 3HaYeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS IS PA3IUYHBIX TOYEK MOBEPXHOCTH
3emmu paBHO 9,81 m/c?.

[Ipu ynaneHuu OT MOBEPXHOCTH 3E€MIJIM CHJIAa 3€MHOTO TATOTEHUS U YCKOPEHHE CBOOOJIHOTO
NaJeHUsT U3MEHSIOTCS OOpaTHO MPOMOPIMOHATIBHO KBAApATy PACCTOSHUSA I 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wmmocTpupyeT HU3MEHEHHE CHJIBI TSATOTECHMs, JIEWCTBYIONIEW Ha KOCMOHABTa B
KOCMHUYECKOM KOpadJie MpH ero yAaaeHUuu OT 3eMJIH.
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H3MeHenue cuiibl TATOTEHMS, JEUCTBYIOIIEH Ha
KOCMOHABTA IPH yJIaJICHUU OT 3eMJIn

Urak, ['paButanus (MpUTHKEHUE, BCEMUPHOE TATOTEHHE, TATOTEHUE) (OT jJar. gravitas —
TSDKECTBY») —OTO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CAMOe CAaboe 83auMOOelcmeaue u3
Hux. Onpedensiemcs 83auUMHbIM NPUMANCEHUEM MeHCOY 08YMs AmomMamu (iU epynnamu amomos).
Ecnu b1 nonooxcume 06a mauuxa na cmon, medncoy Humu Oyoem npumsdicenue, Ho Kpatine ciadoe.
Ecnu mauuku evipacmym 00 pazmepog 3emiu, COOMEemcmeeHHo, CUuld 803pAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradaiom, Kax npasuio, Kpynuwie 00vbeKmvl, 06pasyrouue
epasumayuontnoe none. bnacooaps emy, mvl modxcem xooums no 3emie, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayus crnabas, nosmomy ammocghepy Huueeo He
Oeporcum. H3zyuenue epasumayuu, 8 cuiy ciabocmu ee nposeieHus (Moaibko 8 maxkpomacumaodax),
npoxooum Kpaune ciodxcHo. Ecmb muenue, umo xeammosas meopus epasumayuu nOMONCem
00beOUHUMb B0COUHO 8Ce, YMO Mbl 3HAEM O (PYHOAMEHMATbHBIX CULAX U Mamepuu 80 BcenenHoll.

9. OBYYEHUE CTYAEHTOB-UHBAJIM10OB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMM 310POBbS

[lopsnox oOyueHuss HWHBAIMAOB U CTYIACHTOB C OrPaHUYEHHBIMH BO3MOXHOCTSMU
onpenenen «llonoxxenuem Ky6I'Y o006 oOy4yeHMH CTYAEHTOB-MHBAJIMJIOB M CTYJIEHTOB C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBBSI».

Jlyig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 370POBbsI IIPEAYCMOTPEHBI 00pa3oBaTebHbIE
TEXHOJIOTUH, YYUTHIBAIOIIME OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIULI.
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PELEH3HS
na padouyio nporpammy no aucunnianne «@uinka»
21.02.20 Mpukaaguasn reoaesns

PaGoyas nporpamma no AucUMIUIHHe «PH3KMKA» JUIS CTYAEHTOB QaKyabTeTa
MHCIIO ®I'60Y BO «Ky6I'Y» cocTapnieHa B COOTBETCTBHH C MPHMEPHOM Nporpam-
moit UPT1O, pexomenaosannoe MeiepanbHbiM rocyAapcTBEHHLIM ABTOHOMHBIM y'pe-
wnenneM «MuctutyTa passutis npoeccuonansioro obpasopanmsy (OIBOY ITIO
«HPI1O») Ha Gase ocHoBHoro obilero o6pazopanus ¢ NonyyeHHeM cpeanero obuiero
obpasopanns. IlporpaMma cocTaieHa B MOJHOM COOTBETCTBHH C TpeOOBaHHAMH
yuebHoro naana no cneunansHocTi 21.02.20 INpuknansas reonesus.

PaGouas nporpamMma npeanonaraeT pacnpeieneHHe TeM 1 H3yHeHHe MaTepH-
ana no pasgenaMm. ['paMOTHO CTPYKTYpMpOBaHa, H OXBaTbiBAGT BCE AKTYAJIbHBLIC
HANPaBJCHHA N0 AHCUHIUTHHE HA CErOAHALUIHNHMA eHb.

Bce pa3nens: paGoueii nporpaMmsl B NOMHOMN Mepe 0TBEYAIOT TPEOOBaHHAM K
pe3y/ibTaTaM OCBOSHHS yueGHOi AMCUMNNMHBI B COOTBETCTBHH C MPHMEPHOMH mpo-
rpammoit UPTTO, pexomengosaiHoe DeepanbHbiM rocyAapcTBEHHBIM aBTOHOMHBIM
yupexaennem «MHcTHTYTa pasBuTHa npodeccuoHanbHoro obpasosanua» (PIBOY
JIO «HPIIO»). Kaxasiii paznen nporpamMmbl pacKpbiBaeT paccMaTpHBaeMeie BO-
NPOCH! B IOTHYECKOH NOCNE0BATENLHOCTH, ONPENeNseMOi 3aKOHOMEPHOCTAMH 00y~
YEHHA CTYACHTOB.

Jlns 3aKpennieHus TeopeTHYECKHX 3HAHHH, PopMHpOBaHHs YMEHHI U HABBIKOB
CTYACHTOB NpeAyCMAaTPHBAIOTCA KaK ayIHTOPHbIC, TAK M CAMOCTOATE/bHbIC 3aHATHA.
KonH4ecTBO ayAMTOPHBIX 3aHATHA M BHeayAWTOpHOH paboTsl CTYHNEHTOB COOTBET-
cTeyer TpeboBaHuAM y4ebHOro niaxa.

KoHTpoib H OLICHKa pe3y/IbTaTOB OCBOCHHA Y4eOHOH AHCIHMIUTHHEI OCYLIECTB-
NAIOTCK B CTPOrOM COOTBETCTBHH ¢ TpeGOoBaHHAMM y4eOHOro nnaHa rno AHCUHILIHHE.
Paspa6oTaHHble H NpenaraeMslie B nporpaMme GopMel,  METOABI, MO3BO/AIOT B NOJ-
HOll Mepe OCYUIECTB/AThH KOHTPOAb H OLUEHKY pe3ynsTatoB ofyueHHA (OCBOCHHBIX
HABBLIKOB H YMEHMI1, YCBOCHHBIX 3HaHWMIT).

[lepedens pekoMenayemblX yueOHeIX H3nauuii, MuTepHeT-pecypcoB, 0CHOB-
HOM JINTEPATYPSI BK/IOYALT AKTYAIbHBIE HCTOYHHKH, K KOTOPBIM Y CTY/ICHTOB UMeeTCs
c¢B00OAHBIA AOCTYTIL.
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PeueH3eHT:
3aselytolHi xadenpoii
TennosHepreTHKH H
Tennorexuuku «Kyol'TY», ’ i
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PEILEH3HUS
na pabouyo nporpammy no ancunmianne «@uinKa»
21.02.20 Ipukaaguas reojgeius

PaGouas nporpamma no aucuuniauie «DHU3MKa» U1 CTYACHTOB (paKkyjbTeTa
MHCTIO ®I'BOY BO «Ky6I'Y» cocrasnena B COOTBETCTBHHM C PHMEPHOH nporpam-
moit UPTTO, pekoMennosannoe deepanbioe rocyaapersenHoe GioaxerHoe obpaso-
BATENLHOE YYPEXICHHE JONOJHHTENbHOrO npodeccHonanbHoro obpasosanus «HMH-
CTHTYT pa3suTis npodeccHonansioro obpasosanus» (OIBOY A0 «MPIO») na
Ba3e ocHOBHOro 0b1ero o6pasoBaHus ¢ NomyyeHHeM cpeaHero obuiero 06pa3oBaHHA.
[MporpamMMa COCTaBNEHA B NIONHOM COOTBETCTBHH C TpeGoBaHHAMM yueGHOrO rL1aHa no
cneunanbHocTH 21.02.20 INpuknannas reofie3us.

B paccmartpusaemyio PITJ] BxioyeHb! CieayroLHe dIEMEeHTLL

1. O6nacTb npHMEHEHHA NporpaMMBl.

2. Mecro aucuuminsb B ctpykrype IINCC3.

3. Llenu 1 3ana4yu AMCUHMIHEBL « Dusuxan.

4. Conepaanie AHCUMILIUHE! «Pusukay CTPYKTYPHPOBAHO MO BHAAM yHeOHbIX
3aHATH C yKajaHHeM HX 00beMoB.

5. PacyeT BpeMeHH B porpaMMe COOTBETCTBYET 00beMy 4acoB, OTBEACHHOMY Ha
H3y4eHHe AHCLMIVIHHB N0 y4eOHOMY IUlaHy.

6. [NpeacrapneH TeMaTHYeCKHi MJIAH NEKUMHA H NMPAKTHYECKHX (ceMMHApCKHX)
3aHATHH.

7. Vkazano ydeGHo-MeToaMueckoe obecrneyenne AHCLMIUIHHGIL, B TOM 4HChe! -

NepeyeHb OCHOBHOM M IONOJHWTENLHOH JIHTEPAaTypPhl, 3MEKTPOHHBIX PECYpCOB -
METOAMYECKHEe peKOMeHmaumu (MarepHansl) NpPernojaBaTeio; METOAHUECKHEe
peKOMEeHJALHY CTYACHTaM.

8. Yxasausl (POPMbI TEKYIIETrO, NPOMEXYTOYHONO H HTONOBONO KOHTPONS.

9. B npunoeHHH K MporpamMme nNpHBeaeHbl (OHAbI OLEHOYHBIX CPEACTB
(®OC): Bompockl AA CAMOKOHTPONA M MpPOBEPKM KauecTsa 3HAHWH CTYNEHTOB;
METOAMYECKHE PEKOMEHJAUWH M0 MPOBEACHHIO JNEKUHOHHBIX, MPAKTHYECKHX U
CAMOCTOSTE/IbHBIX 3aHATHH.

HenocTaTky He BhIABIEHLL.

PI1J] «@usuxa» MoxKeT ObITh PEKOMEHAO0BaHA /11 HCMONL30BaHMs B 06pa3o-
patensHom npouecce UHCIIO ®I'BOY BO «Ky6I'Y».

PeleH3eHT:

JloueHT kadeapsl ONTo2/IeKTPOHUKH
®IrbOY BO «KyolY»,
KaHAMOAT (PHIUKO-MATEMATHYECKHX HAYK, NOUCHT ‘/% A.C. Jlepuenko



