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1. TACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIIIMHBI «®U3UKA»

1.1. O6sacTh NpUMEHEHHsI TPOTPAMMBI

Pabouas nmporpamma yueOHoU mucturuinabl bJ[.07 dusmnka pazpabortaHa i CTYIACHTOB
crenranbHocTH 36.02.03 300TeXHHMS B KadyeCTBE MPUMEPHOM MporpaMMbl ISl peau3aluu
OCHOBHOH MpogeccruoHanbHON 00pa3oBarenbHOi mporpamMbl CITO Ha 6aze 0OCHOBHOTO 00IIEro
00pa3oBaHMs C MOJYYEHHEM cpeaHero oomero oopazoBanus (mpotokoi Ne 3 ot 21 utonsa 2015 .
Perucrpanmonnsiit Homep peuensuu 384 ot 23 utons 2015 r. DI'AY «DUPO»); ¢ BHECEHHBIMU
W3MEHEHUSMH,  PEKOMEHJOBaHHbIMU  DenepalibHbIM  TOCYJApCTBEHHBIM  OIOJIKETHBIM
00pa3oBaTeNbHBIM  YUYPEXKIECHHEM JIOMOJHUTEIBHOTO TMPO(ECCHOHATBHOTO  00pa30BaHHS
«HCcTUTYT pa3Butus npodeccruonansHoro oopazoBanusy (PI'BOY IO «MPIIO») ¢ yuyerom
[TpumepHO# OCHOBHOW 00IIE00pa30BATENBHON MPOTPAMMBI CPEIHEro OO0IIero 0oO0pa3oBaHUS,
0JIOOpPEHHON pemeHrueM (eaepaTbHOr0 y4eOHO-METOIUYECKOT0 OOBCAMHEHHUS II0 OOIIeMy
obpazoBanuio (mpotokoin ot 28 uroHs 2016 r. Ne 2/16-3), ¢ yuerom yrouneanii ®I'AY «DHUPO»
(mpotokon Ne3 ot 25 mast 2017 1.)

1.2. MecTto Yy4eOHOH JMCUMIUIMHBI B CTPYKType MpPOrpaMmbl IOATOTOBKHU
CIENHMAINCTOB CPeIHEro 3BeHa:

VYueOnass mucnurumHa «®Dusukay SBISETCS YYCOHBIM MPEAMETOM IO BBIOOPY W3
oOsi3arenpHONM mpeameTrHolt obnactu «EctectBennbie Haykm» PI'OC cpemHero oOriero
oOpa3oBaHwUs.

Jucnunnuna «dusmnkay nzydaercs B 001eodpazoBarenbHoM nukiie yaueonoro OITOIT CIIO
Ha 0a3e OCHOBHOI'O 00IIEr0 00pa30BaHUS C TIOJyUYCHHUEM CPEIHET0 00IIero oopa3oBaHusl.

Mecto yueOHOIM nucuuruinabl «Dusnka» - B cocraBe 0011e00pa3oBaTeNIbHBIX YYeOHBIX
IMCUUIUIMH 10 BBIOOPY, (OPMHUpPYyEMBIX W3 00s3aTeNbHBIX TNpeaMeTHbIX obmacteir PI'OC
cpenHero obmiero obpazoBanus, mnsa creunuanbHocTedt CIIO cootBercTBylOIEro mpodus
po¢eCCuOHATBHOTO 00pa30BaHUA.

[Ipu OCBOCHHUH CHelUaTbHOCTEN CIIO €CTECTBEHHO-HAYYHOTO npodumns
npodeccnonanbHOro oOpasoBanus ¢pusrka uzydaercs Ha npopuiabHoM ypoBHEe PI'OC cpennero
o011ero oopa3oBaHusl.

1.3. deau n 3apaum y4eOHOM JMCHUILIMHBI — TPEOOBAHUS K Pe3yJbTATAM OCBOCHUS
AUCHUIINHBI:

Conepxanue nporpamMmsl «Pu3KKa» HANPaBIECHO HA JOCTHKEHUE CIENYIOUIUX yenel.

— OCBOEHME 3HaHMH 0 (PyHIaMEHTAIbHBIX (PU3MYECKUX 3aKOHAX M MPUHLUIAX, JEKAIIHUX B
OCHOBE COBPEMEHHOW (pU3MUEeCKON KapTHUHBI MUpPA; Hanbojiee Ba)KHBIX OTKPBITUSAX B 00JIaCTH
(Gu3MKK, OKa3aBIIMX OIpEJeIsonlee BIAMSHUE HAa Pa3BUTHE TEXHUKH U TEXHOJOTMM; METOAAX
HAy4YHOTO MO3HAHUS IPUPOJIBI;

— OBJAJICHWE YMEHHUSMU [POBOAUTH HAONIOACHUS, IJIAHUPOBATh M  BBIIOJHATH
9KCIIEPUMEHTHI, BBIIBUTaTh T'MIIOTE3bI U CTPOUTH MOJEIH, IPUMEHATH MOIYYEHHbIE 3HAHUS 110
¢buszuke 111 OOBSICHEHHS pPa3sHOOOpa3HbIX (U3MUECKHX SBJICHUM U CBOWCTB BEIIECTB;
MIPaKTUYECKH HCII0JIb30BATh duznueckue 3HAHUS; OLICHUBATh JIOCTOBEPHOCTh
€CTeCTBEHHOHAY4YHOU MH(pOpMaLnu;

— pa3BUTHE [T03HABATEJIbHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX M TBOPUECKUX CITIOCOOHOCTEN
B TIpolecce MpUOOpeTeHus 3HaHWNW M yMEHHUH M0 (U3MKE C HCHOJIb30BAHUEM DPAa3IMYHBIX
MCTOYHUKOB MH(GOPMAIIMU U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

— BOCHUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIIO3HAHMUSI 3aKOHOB  MPUPOJBL,
UCTOJb30BAHUS JOCTHKEHUH (U3MKKM Ha OJlaro pa3BUTHS 4YEIOBEYECKOW IMBHIIN3ALNM;
HE00XOMMOCTH COTPYAHUYECTBA B IPOLIECCE COBMECTHOTO BBIITOJIHEHMS 3a/1a4, YBaKUTEILHOTO
OTHOLICHWST K MHEHHUIO OIIMOHEHTAa TNpU OOCYXJEHHH TNPoOIEeM eCTEeCTBEHHOHAYYHOTO
COJIEp>KAaHUs; TOTOBHOCTH K MOPAJIbHO-3TUYECKOH OLIEHKE UCIIOIb30BaHUS HAYYHBIX JOCTHKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOILEN CPEebl;



— HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHMU AJISl pelIeHUs TPAKTUUECKUX 3a/1a4
MOBCETHEBHON >KMU3HHU, oOecreueHus Oe30MmacHOCTH COOCTBEHHOW JKHU3HU, PalMOHAIBHOTO
MIPUPOIONOIB30BaHUS U OXPAHbI OKPYKAIOIIEH cpe/ibl 1 BO3MOKHOCTh IPUMEHEHHSI 3HAHUI MpU
pelIeHNH 33124, BOSHUKAIOIIUX B TIOCIEAYIONIEH MPOohecCHOHATEHON AEATEIIbHOCTH.

OcBoenue conepkanus ydeOHOW mucuuriiuHbl «Dusnka» obecrednBaeT TOCTHKECHUE
CTYJEHTaMH CJIEIYIOLUINX PE3YJIbTaTOB:

JUYHOCMHBIX:

— YYBCTBO I'OPJIOCTH U YBa)KE€HUS K UCTOPUH U JOCTHKEHUSIM OTEUECTBEHHOU (hr3HUeCKOi
HayKu; (U3UYECKH I'PaMOTHOE IMOBeJAeHHE B MPOGECCHOHAIbHOU AEATEIbHOCTH U OBITY MHpHU
oOparieHnu ¢ mpudopamu U yCTpOCTBaMU;

— TOTOBHOCTB K IPOJIOJDKEHHIO 00pa30BaHMs M MOBBIMICHHS KBaTH(pUKaUu B H30paHHOM
npodeccuoHaNbHOM NesTeNbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIU (PU3NYECKUX KOMIIETCHIIUN B
3TOM;

— YMEHHE HCIOJb30BATh JOCTHKECHUS COBPEMEHHOW (PM3MYECKON HAYKH U (PU3HUECKUX
TEXHOJIOTUI JIJIsl TOBBIMIEHUSI COOCTBEHHOTO HWHTEIUIEKTYyallbHOTO pa3BUTHA B BbIOpaHHOMU
npodeccnoHALHOM IeATEIIBHOCTH;

— yYMEHHE CaMOCTOSITEIIFHO TOOBIBATH HOBBIE IS ce0s1 (PU3HUECKue 3HAHUSL, HCTIONB3Y S TS
3TOTO JOCTYIHbIE UCTOYHUKU HHPOPMAIIHH;

— yMEHHE BbICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJE MO PEUICHHUIO
00ImMX 3a7a4;

— yMEHHE YIpaBJsITh CBOEH MO3HABATEIBHOW NEATEIbHOCTHIO, NMPOBOJUTH CaMOOLICHKY
YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHuix:

— WCTOJB30BaHUE PA3UYHBIX BUAOB II03HABATEIBHON JEATEIBHOCTH Uil PEIICHHS
(bu3MYecKuX 3a7a4, MPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUS (HAOII0IeHNUS,

— OIHCaHWs, U3MEPEHUS, SKCIIEPUMEHTA) JIJISl HU3YUSHHUS PA3IMIHBIX CTOPOH OKPYKAIOIIEH
JeHCTBUTENBFHOCTH;

— HCIIOJIb30BAaHHE OCHOBHBIX HMHTEIUIEKTYaJbHBIX OMNEpaluid: TOCTAaHOBKM 3ajauu,
dbopMynupoBaHUsl THUIOTE3, aHAM3a M CHHTE3a, CPaBHEHUs, OOOOIIECHMs, CHCTEMAaTH3alluu,
BBISIBJICHHSI IPUYUHHO-CIIEICTBEHHBIX CBS3EH, OUCKA aHAIOTrOB, ()OPMYJIUPOBAHUSI BHIBOJIOB IS
W3YYEHUS] PA3UYHBIX CTOPOH (DU3MYECKHX OOBEKTOB, SBICHHWHA M IPOIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOAUMOCTh CTAJIKUBAThCS B MpodeccuoHanbHOH chepe;

— yMEHHe TeHepUPOBaTh UJIEU U ONIPEAETSATH CPEICTBA, HEOOXOIUMBIE I UX peann3aliy;

— yMEHHE UCHOJb30BaTh pAa3IMYHbIe MCTOYHMKH JUIS TOJIy4YeHHs (U3MUECKON
nH(pOpMalINH, OLIEHUBATh €€ JOCTOBEPHOCTH;

— yYMEHHUE aHAIM3HPOBATH U MPEICTABIATH HH()OPMAIIHIO B PA3IMYHBIX BUIAX;

— yMeHHe MyOJUYHO NPEJCTaBISTh PE3yJbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTH
JMCKYCCHM, JIOCTyIIHO M TapMOHHYHO codYeTas cojepkaHue Hu (OpMbl IpelCcTaBlIseMOn
nH(popMaLnu;

npeomemmuuix:

— c(hopMHPOBAaHHOCTH MPEACTABICHUHN O POJIM M MecTe (PU3UKU B COBPEMEHHON HAYYHOUN
KapTUHE MUpPa; MOHUMaHKe (HU3MUECKON CYIIHOCTH Ha0II01aeMbIX BO BeeleHHOH sSBICHUI, posn
¢u3nKn B GOPMHUPOBAHNU KPYro30pa M GYHKIMOHATIHHON TPAaMOTHOCTH YeJIOBEKa IS PEIICHHS
MPAKTUYECKHX 3a7a4;

— BIAJCHHE OCHOBOIMOJAraloMUMU (PU3UYECKUMH TIOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCTIONb30BaHUe (PU3HUECKON TEPMUHOIOTHN M CHMBOJIUKH;

— BIAJICHHE OCHOBHBIMH METOJaM{ HAy4YHOIO IIO3HAHUS, HCIOJb3YEeMBIMU B (DU3HKE:
HaOJI0ICHNEM, OTIUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMmeHHus o0pabaTbIBaTh pe3yJbTaThl U3MEPEHUil, 0OHAPYKHUBATh 3aBHCUMOCTH MEXTY
(bu3MYeCKUMHU BEeIHMUYNHAMU, OOBSICHSITDH MOJIyYeHHbIE PE3YJIbTaThl U JIeJIaTh BBIBOIBI;

— copMHUPOBAHHOCTH YMEHHS pemIaTh (pU3nYecKue 3a/1auu;
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— c(hopMUPOBaHHOCTH YMEHHS NPUMEHSATH MOTYYECHHbBIC 3HAHUS JJI51 OOBSICHEHHS yCIOBHUH
npoTeKaHus (U3NYECKUX SIBJICHUH B MPHPOJE, NPOPecCHOHATbHON chepen sl MPUHATUS
MPAaKTHYECKUX PEIICHUH B TOBCEIHEBHOM KHU3HHU;

— copMUpPOBaHHOCTh COOCTBEHHOW IO3MIMH IO OTHOLICHUIO K  (HU3HYECKON
UH(pOpPMAIHH, ITOTYYaeMOH U3 Pa3HBIX HCTOYHUKOB.

1.4. IlepeueHb MJIAHUPYEMbIX Pe3yJbTATOB O00y4YeHHs] MO IMCHUILIMHE (MepedYeHb
(popMupyeMbIX KOMIIETEHIHIT)
He NPedycmMompeHo.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1. O0beM y4eOHOM IMCUMILIMHBI M BU/bI YUeOHOH padoThl

. Bcero CemecTpbl

Bun yuebHol paboThl 4ACOB 1 >
Y4yeOHas Harpy3ka (Bcero) 78 32 46
AyauTopHbIE 3aHATHS (BCEro) 78 32 46
B ToMm uncie:
3aHATHS JIEKLIMOHHOTO TUIIA 16 22
MIPAKTHYECKHUE 3aHATHS (TPAKTUKYMBbI) 16 24
CamocrosiTesibHasi padoTa (Bcero) HE IPETyCMOTpPEHA
ITpomexxyTounas arrecranus (3K3aMeH/3a4eT/aud.3a4uer) aud. 3ader
OO01mas TpyA0eMKOCTh 78 32 46

2.2. CTpyKTYpa AMCHHUILIUHBI:
KosnuecTBO ayIMTOPHBIX 4aCOB
HaumeHoBaHue pa3iaesioB U TeM Teopernueckoe IIpakTuyeckue u
Bcero JlaGopaTopHbIe
o0yueHue
3aHATUSA

Brenenne 2 2
1. MexaHuka 16 8 8
2. MonekynspHas ¢pusuka. Tepmoagunamuka 12 6 6
3. DIeKTpOIMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHTHhI KBaHTOBOW (DU3UKH 4 2 2
6. DBomonus Beenennoit 4 4 8
Bcero no gucuuniimue 78 38 40




2.3. TemaTnueckuii NJIaH M cofiepkaHue y4eOHOH TUCHUILINHBI «PH3HKa))

HaumenoBa Conep:kanue y4eOHOro MaTepuaa O0bem | Popmupyembre
HHE NpaKkTHYeCKHe 3aHATHSI H CAMOCTOsITeIbHAsA padoTa HacoB | :qﬁ)g'c‘; :H an
pa3aesioB u o0yuaronerocs pHbIE
TEeM KOMIICTCHU MU
1 2 3 4
BBenenue | Comep:xanue yueOHOro marepuasa 2 OK 03
Jlexnun OK 05
Tewma 1.1. ®usuka — dyHaaMEHTaIBHAS HAYKa O MPUPO/IC.
3navyenue ¢pu3uku npu ocBoenuu npodeccuit CI1O u
cuermanbHocter CIIO.
1. Coaep:xanue yueOHOro MaTepuaJia 14 OK 01

Mexanuka | Jlekuuu OK 02

Tema 1.2. KunemaTunka maTepuanbHON TOUKU OK 04
Tema 1.3. Jlunamuka OK 05
Tema 1.4. 3akoHBI COXpaHEHUS] B MEXaHUKE OK 07
Tema 1.5. Mexanudeckue KojieOaHUs U BOJHbI

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 14
HccnegoBanue ABMKEHUS Tena MOJ ACHCTBUEM

MMOCTOSIHHOM CHJIBI.

N3yueHune 3aKkoHa COXpaHEHUS! UMITYJIbCA.

CoxpaHeHre MEXaHUUECKON YHEPTUU IIPH IBUKEHUH Teja

IO/l JEMCTBUEM CHJI TSDKECTH M YIIPYTOCTH.

CpaBHeHue paboThl CUJIbI C K3MEHEHUEM KUHETHYECKON

JHEPIUy Tela.

N3yyenne 3aKk0HOB COXpaHEHHUs Ha IPUMEpE yAapa I1apoB

1 OaJNTUCTUYECKOTO MasITHUKA.

N3yuenne ocoOEHHOCTEN CUIIBI TPEHUS (CKOJIBKEHHUSI).

2. OcHoBbl | ConeprxaHue y4eOHOI0 MaTepuasa 8 OK 01
MOJIEKYJaspH | Jlekuuu OK 02
oif pu3uku u | Tema 2.1. OCHOBBI MOJIEKYJIIPHOM KMHETUYECKOU TEOPUH. OK 03
TepMoauHaM | MneanbHbli ra3 OK 04

HKH Tema 2.2 M3onporecchl: 3aKOHBI U UX rpadudeckoe OK 05
MpEICTaBICHUE OK 07
Tema 2.3 OcHoBbl TepMoanHaMUKH. [lepBoe Havao
TEPMOJUHAMUKH U €ro IpuMeHeHune. Bropoe Hadasno
tepmoanHamuku. KITJ[. Hukn Kapuo
Tema 2.5. CBOMCTBO NapOB, KUIKOCTEM, TBEPABIX TEI
IIpakTnyeckue (J1abopaTopHbIe) 3aHATHSA 10
N3mepenue BIaxHOCTH BO3TyXa.
N3mepenne NoBEpXHOCTHOIO HATSKEHUSI JKUIKOCTH.
Habmonenue npornecca kpuctannuzauuu M3ydenue
nedopmarum pactskeHus. M3yuenue TemioBoro
paciiipeHus TBEpbIX TeIl.
M3yuenune 0coOEHHOCTEH TEIIOBOrO PACHIMPEHHSI BOJIBI.
3. Conep:kaHue y4e0OHOIro MaTepuaJa 14 OK 01
Juexktpoaun | Jlekuun OK 02
aMuKa Tema 3.1. DnekTpocratuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MarHuTHbIE SIBJICHUS OK 05




Tema 3.4 DnekTpoMarHuTHast HHIYKIUS
Tewma 3.5. DneKkTpoMarHuTHBIC KOJICOAHUSI U BOJHBI

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS

Nzyuenue 3akona Oma a1 yyacTka Ienu,
MOCJIE0BATEILHOTO U MAapalIeIbHOTO COSUHEHUS
MIPOBOIHUKOB.

N3ydenue 3akona Oma 111 OJIHOM LIeTIH.

N3ydeHue sBIEHUS 3EKTPOMATHUTHON UHIYKLIHH.
Onpenenenue TemMnepaTypbl HUTH JIaMITbl HAKaJIMBaHMUS.
Onpenenenne 3/1C u BHyTpEHHETO COIIPOTUBIICHUS
WCTOYHUKA HANPSHKCHUS.
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OK 07

4. OnTuka

Coaeprxanue yueOHOro MaTepuasa

Jlexknun

Tema 4.1. Ilpupona ceera. OCHOBHI (hOTOMETPHH

Tewma 4.2 DnemeHThl reomeTpuueckoit ontuku ToHkue
nuH3bl. [locTpoeHne n300paxeHuil B IMH3aX U 3epKajax
Tewma 4.3. BosiHOBbBIE CBOMCTBA CBETA

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

N3ydenune n3o0paxxeHus NpeMeToB B TOHKOM JIMH3E.
Wzydenune nntepdepeHuun u audpakum cBeTa.
I'panyrpoBKa CrieKTpOCKOIa U ONpeAeIeHUE AITUHbBI BOJTHbI
CIIEKTPaJIbHBIX JIMHUIA.

OK 01
OK 02
OK 04
OK 05

5. OcHoBBI
crnenuaabHoO
i Teopun
OTHOCHUTEJIb
HOCTH

Conep:xxanue yueOHOro MaTepuaJia

Jlekuuu

Tema 5.1 OcHOBBI cielIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH.
[Toctynatel DiiHmTelHa. [IpeobpazoBanus JlopeHiia.

IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA
MHBapraHTHOCTH MOZYJISI CKOPOCTH CBETAa B BAKyyMe€.
IToctynarer OiHmTeliHa. [IpocTpancTBO 1 Bpems
CHEIHaIbHON TeOpHUN OTHOCUTENBHOCTH. CBsI3b Macchl U
SHEpPIrUuu CBOOOTHON YacTHIIbl. DHEPrHsl MOKOSL.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
DJ1eMeHTbI
KBaHTOBOM
(puzuxku

Coaep:xanue yueOHOro MaTepuaJia

Jleknuu

Tewma 6.2 DnemMeHTHl PU3UKK aTOMa, ATOMHOTO SIpa U
AJIIEMEHTAPHBIX YaCTHII

IIpakTuyeckne (1iabopaTopHbIe) 3aHATHS

1. Pacuer MakcMManbHOW KHHETUYECKON IHEPTUN
AJIEKTPOHOB MpH (HOTOITIEKTprUUecKoM dddexTe.
Omnpenenenne paboOThI BBIX0/Ia 3JEKTPOHA O TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPTUU
(OTO3TIEKTPOHOB OT YaCTOTHI CBeTa. M3mepeHue paboThl
BBIX0/1a MJIEKTPOHA.

2. Pacuer 4acTOTHI U JJIMHBI BOJIHBI UCITyCKAaEMOI'O CBETA
IIpY NIEPEXOJE aTOMa BOJOPOAA U3 OJHOIO CTAlIHOHAPHOTO
COCTOSIHMS B APYTO€.

3. Pacuer sHEeprum cBsI3U aTOMHBIX SIIED.

Omnpenenenue 3apsaa 1 MacCOBOTO YMCIIa aTOMHOTO S7pa,
BO3HHMKAIOIIETO B PE3YyJIbTATE PAAUOAKTUBHOIO pacnajia.
Brruucnenue sHeprum, 0cBOOOKIAIOMIEHCS TPH
paguoakTUBHOM pacnaze. OnpeneneHue npoIyKToB
SICPHOM peakuu. BerunciieHne SHepruy,
0CBOOOXKAAIONICHCS MTPU SIEPHBIX PEaKIUsX.

OK 01
OK 02

OK 04
OK 05
OK 07
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7. Conep:xanue yueOHOro MaTepuaJia 6 OK 01
IBoJnonusi Jekuuu OK 02
Bcenennoii | 7.1 ConnHeunas cuctema: TuIaHeThl U Majble Tena. Cucrema OK 03
3emis-Jlyna. ) OK 04
7.2 Ctpoenue u 3Bomonus ConHIa U 3BE3 1.
Knaccudukanus 38€371. 3BE3/1bI U UCTOYHUKU UX SHEPTHH. OK 05
7.3 T'anaktrka. CoBpeMEHHBIE ITPEICTABIEHHS O CTPOCHUU OK 07
U DBOJIIONMHN Beenennon
IIpakTuyeckue (JiabopaTopHbie) 3aHATHS 4
HcTopust pa3BUTHS KOCMOHABTUKH
N3yyenue kapTel 3Be3HOr0 HeOa. HebecHble KOOpAUHATHI,
OCHOBHBIC TOUKH U JIMHHHA HEOCCHOH CepEhI.
Teneckomnsl, o6ceparopun, MKC
BCEI'O 110

2.3.1 KoHTpPOJ/1b U OLIEHKA Pe3yJIbTATOB OCBOEHHUS THCHMUILINHBI

KoHTpo.1b M O1leHKA pacKPHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS M TPUOOPETEHHBIE 00YYarOIIUMHUCS
YMEHUs, HallpaBJIeHHbIE HA (OPMHUPOBaHUE OOLIMX U MPpodeccCHoHAIBHBIX KoMIeTeHIni. Komnerenuu
JIOJDKHBI OBITH COOTHECEHBI C TIPEIMETHBIMU PE3yJIbTaTaMHU.

Koa n HauMeHoBaHMe Paznen/Tema TUI OleHOYHBIX
OPMHPYEMbIX KOMIIETEH Uil MeponpusI THIA
pMUpPYy ponp
OK 01. Beibupats criocoOsr pemenust [Pazmen 1. Temsr 1.1., 1.2, 1.3 _ YCTHBIH OIpoc;
3aad npodeccuoHanbHON Paznen 2. Temsr 2.1.,2.2.,2.3. (bpOHTATBHBII OMPOC;
NEeSTeNIbHOCTH TPUMEHUTEIBHO K Paznen 3. Temsr 3.1., 3.2.,3.3.,,3.4,, OTICHKA KOHTPOBHBIX
[Pa3TMYHBIM KOHTEKCTaM 3.5. paboT;
Paznen 4. Temsr 4.1., 4.2. HAGIIONIEHHE 33 XOXOM
Pazgen 5. Temer 5.1., 5.2., 5.3.
BBITTOJTHCHUS
Paznen 6. Temsr 6.1., 6.2. 6 6ot
Pazgen 7. Temsl 7.1, 7.2 /TaDOPATOPHbIX pabor:
- —— OIICHKA BBITIOJIHEHUS
OK 02. Mcnons3oBath coBpemennbie [Pazgen 1. Temsr 1.1., 1.2, 1.3 1
abopaTOPHBIX padoT;
CpPEACTBA IIOUCKA, aHAIIN3a U Pazgenm 2. Temer 2.1.,2.2., 2.3. OLEHKA TDAKTHIECKIX
WHTEpIpeTaui HHHOPMAIHH 1 Paznen 3. Temnr 3.1., 3.2., 3.3, :6OT ( Ie)meHm{
nH(pOpMalMOHHBIE TeXHONIOTHM Uit 3.4., 3.5. ia‘leCTBgHHBIX
BBITTOJITHEHUA 33124 Paznen 4. Temn1 4.1., 4.2. ACUCTHLIX 34 ’aq)'
npodeccnoHaNbHOM e TENbHOCTH Paznen 5. Temsr 5.1.,5.2., 5.3. p s
Paznen 6. Temsl 6.1., 6.2. OLICHKA TECTOBBIX
Paznen 7. Temsr 7.1, 7.2 3a/laHuu,
OK 03. [LnanupoBath u Pazpmen 1. Temsr 1.1., 1.2, 1.3 HabmonIeHue 3a XO1I0M
pea30BbIBATE COOCTBEHHOE Paznen 2. Tempt 2.1.,2.2., 2.3. BBIOJTHCHIS
npodeccHoHanbHOe U TM4HOCTHOe  |Pasgen 3. Tems 3.1., 3.2., 3.3, MHIUBHY AJTbHBIX
Pa3BUTHE, IPEAIPHUHUMATEILCKYIO 3.4., 3.5. IIPOCKTOB 1 OLCHKA
esTeNbHOCTh B podeccnonansroii  [Pasnen 7. Temst 7.1, 7.2 BBIIOJHECHHBIX
cdepe, UCTIOIB30BaTh 3HAHUS TI0 IIPOCKTOB;
(hrMHAaHCOBOW I'PaMOTHOCTH B OLICHKA BBIMIOJIHEHUS
Pa3TMYHBIX KU3HEHHBIX JOMAIITHAX
CUTyaIUsIX CaMOCTOSTEIIbHBIX
OK 04. DddexTBHO Pasgen 1. Temst 1.1., 1.2, 1.3 pabor;
B3aMMO/ICHCTBOBATh U PabOTATh B Paznen 2. Temsr 2.1.,2.2., 2.3. HaGHIOHeHHeUH OLICHKa
KOJUUJICKTHBE U KOMaH/1e Paznen 3. Temsr 3.1.,3.2.,3.3., pCLICHUS KCUC-3a/1a',
3.4.,3.5. HaOJIIOJIEHUE B OLICHKA
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Paznen 4. Temer 4.1., 4.2. JIEJIOBOM UTPBI;

Pasznen 5. Temsr 5.1., 5.2., 5.3. HuddepenurpoBaHHbIi
Pasznen 6. Temnr 6.1., 6.2. 3a4yer
Pazgen 7. Temsr 7.1, 7.2

OK 05. Ocy1ecTBisTh YCTHYIO U Paznen 1. Temnr 1.1., 1.2, 1.3

MMCbMEHHYI0 KOMMYHUKAIMIO Ha Pasnen 2. Temsr 2.1.,2.2., 2.3.

rocynapcTBeHHOM s3bike Poccuiickoit [Pazgen 3. Temsl 3.1., 3.2.,3.3.,
Denepanun ¢ yuerom ocodennocreit  [3.4., 3.5.

COIMAJILHOTO U KYJIBTYPHOTO Paznen 4. Temn1 4.1., 4.2.
KOHTEKCTa Paznen 5. Temer 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Paznen 7. Temer 7.1, 7.2

OK 07. ConeiictBoBaTh coxpanenuto [Pazgen 1. Temsr 1.1., 1.2, 1.3

OKpY KaroIllel Cpeibl, Paznen 2. Temsr 2.1.,2.2., 2.3.
pecypcocOepexeHuI0, MPUMEHSITh Paznen 3. Temn 3.1., 3.2., 3.3,
3HaHUA 00 M3MEHEHUH KJIIMMAaTa, 3.4, 3.5.

MIPUHITATIB OEPEKITHBOTO Paznen 4. Temer 4.1., 4.2.
MPOU3BOICTBA, 3P (HEKTUBHO Pa3nen 6. Tems1 6.1., 6.2.
NIECTBOBATh B YPE3BbIYAMHBIX Paznen 7. Temsr 7.1, 7.2
CUTYaIUsIX

mK'...

2.4. Coaep:xanne pa3iejioB IMCHUINIMHBI
2.4.1. 3aHATHA JEeKIIHOHHOI0 THIIA

No dopma
pas- Haunmenosan Tekylie
nena | M€ Pa3JeIoB Conepsxanue pasnuena ro

n TEM KOHTPO
JIsA
1 2 3 4
1 cemecmp
Beenenue ®dusuka — QyHIaMEHTaIbHAs HAyKa O IPUpPOJIE. v, T

EcTecTBeHHO-HayuUHBIH METO/] ITO3HAHUS, €T0 BO3MOKHOCTH U TPaHMIIBI
MIPUMEHUMOCTH. DKCIIEPUMEHT U TeOpHs B IPOIiecce TIO3HAHUS TPUPOIBL.
MognenupoBanue pru3ndecKkux SABJICHUH U IpoueccoB. Ponb skciepuMeHTa
1 TEOPHH B IIpOLECCE TO3HAHMS MPUPObl. PU3NUecKas BEIUYNHA.
[orpenroctn m3mMepennii pusndeckux BeunyrH. Oruznveckne 3aKOHBI.
I'panuiel npumMeHMOCTH (pr3nYecKux 3akoHOB. [loHsTHE O PHU3HUecKOi
KapTuHEe Mupa. 3HaueHne GU3HKH mpu ocBoeHnd npogeccuit CI10 u
cneuuanbHocTed CIIO.

1 MexaHnka KunemaTtuka. Mexaamueckoe asmxenue. [lepemernienne. [Iyts. CKOpocTh. VvV, KP
PaBHOMEpHOE NpsiMONMHENHHOE ABMXEHKE. Y cKOpeHre. PaBHonepeMeHHoe
npsMosuHeriHoe ABmwxkenue. CBobonHoe nageHue. [IBwkenue Tena,
OpOIIIEHHOTO TOJT YTJIOM K TOPU30HTY. PaBHOMEpHOE BHKEHHE 1O
OKPY>KHOCTH.

3akons! MmexaHuku HerotoHa. [lepBslii 3akon HeroToHa. Cuina. Macca.
Nwmmynsc. Bropoii 3akoH HeroTona. OcHOBHOM 3aKOH KJIACCHYECKOM
nuHaMuKH. Tperuit 3akoH HpioToHa. 3aKOH BCEMUPHOTO TATOTEHHS.
I'paButanmonnoe nosne. Cuna Tspkectu. Bec. CriocoObl m3MepeHus: Macchl
ten. Crjpl B MEXaHUKE.

3aKOHBI COXPAHEHUs B MEXaHUKeE. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBnoe gBmxenne. Padora cuibl. PaboTa moTeHIMAIBHBIX CHIL

!'TIK ykassiBarotcs B coorserctun ¢ ®IOC CIIO peanusyemMoii mpodeccuu / CrenuantbHOCTH
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MomrocTts. DHeprust. Kunerndaeckas sueprus. [loTeHnanpHas SHEPTHsL.
3aKoH COXpaHEHUs1 MeXaHU4eCcKoM 3Hepruu. [IpumMeHeHne 3aKoHOB
COXpaHEHHUSI.

JemoHcTpanuu

3aBHCUMOCTD TPAEKTOPHH OT BEIOOPA CHCTEMBI OTCYETA.

Buapl MexaHHYeCKOro TBUKCHUSL.

3aBUCHMOCTH YCKOPEHUS TeJla OT €r0 MacChl ¥ CHIIBL, IEHCTBYIOMIEH Ha
teno. Clo)xeHue cui.

PaBeHCTBO M TPOTHBOIIOIOKHOCTH HAIIPABIEHUS CUIT JEHCTBUA U
MIPOTUBOICHCTBHS. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopmariuil. CHITBI
Tpenust. HeBecoMmocTb. PeaktuBHOe nBuxkeHue. [lepexoa moTeHIuanbHoi
SHEPI'UU B KHHETHYECKYIO H 00paTHO.

Mexanndeckue konebanus. KonebarenpHoe nmwkeHne. [ apMoHUecKme
kojebanus. CBOOOIHBIE MeXaHWYecKue KoneOanus. JInneinpe
MeXaHHUeCKHe KoyiebaTelbHbIe CUCTeMBI. [IpeBpalieHie YHepruu mpu
KonebarenpHOM JABmKeHUH. CBOOOIHBIC 3aTyXalOINE MEXaHUIECKIE
KoJeOaHus. BeIHyKeHHbIE MEXaHHYECKUE KOJIeOaHNsI.

Yupyrue Bonssl. [lonepeynsie U IpOAOIbHbIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. Y paBHEHHE TUIOCKOM Oeryiieli BoaHbl. MIHTepdepeHIus BOIH.
[onsTre o qudpakwy BOIH. 3ByKOBBIE BOJIHBL. Y IIBTPa3BYK H €r0
MIPUMEHEHHE.

OcHoBBI
MOJIEKYJISIPHO
i pu3uKYU U
TE€PMOIMHAM
UKH

OCHOBBI MOJICKYJISIPHO-KUHETHYECKOM Teopun. Uneanbublit ra3. OCHOBHBIC
TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKOM Teopuu. PazMepsl 1 Macca
MOJIeKyN 1 aToMOB. bpoyHoBckoe aprkenue. uddysus. Cunsl u sHEprus
MEXMOJICKYJIIPHOTO B3auMo/ieicTBrsl. CTpoeHUE ra3000pa3HbIX, KUIKUX H
TBepAbIX Tesl. CKOPOCTH IBUKEHUSA MOJICKYJ U UX u3Mepenue. neanbHbIi
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM
Teopuu razoB. Temneparypa u ee uamMepeHue. 1'a30Bble 3aKOHBI.
AOCOIIOTHBIN HYJIb TeMIepaTypsl. TepMoanHaMUYecKast IIKana
TEMIIepaTypbl. Y paBHEHUE COCTOSIHUS UACANBHOIO ra3za. MoJisipHas ra3oBast
[IOCTOSIHHASL.

OcHoBBI TepMOAHAMHUKH. OCHOBHBIE TTOHATHS U OIPEACTICHU.
BayTpenuss sHeprus cucteMbl. BHyTpeHHSS 2HEpTHUs HACATBHOTO Ta3a.
Pabora u teroTa kak ¢popMBbI Tiepenadn YIHePTud. TerIoeMKoCTb.

VY aensHas TEJIOEMKOCTh. Y paBHEHHUE TeryioBoro Oananca. [lepBoe Hagamo
TEPMOAMHAMUKH. AnabaTHbIi nporiecc. [IpuHIMIT AeHCTBUS TEILIOBON
mamuHbl. KITJ[ TermoBoro neuratens. Bropoe Hauano TepMOJUHAMUKH.
TepMoauHaMuyecKas 1IKajga TeMIEepaTyp. X0J0AUIbHbIE MAIlIUHBIL.
TernoBeie apurarenu. OxpaHa MPUPOIBI.

CgoiicTBa mapoB. Mcnapenue u koHaeHcarus. HachIeHHbIi map 1 ero
CBOWCTBa. AOCOJIIOTHAS M OTHOCUTEIIbHAS BIAXKHOCTh Bo3ayxa. Touka
pocsl. Kumenre. 3aBUCHMOCTH TEMIIEPATypPhl KATIEHUS OT JIaBJICHUS.
Ileperpetslii map ¥ €ro UCMOJIb30BaHUE B TEXHUKE.

CaoiicTBa )XuakocTel. XapakTepuCTUKa KUIKOTO COCTOSTHUS BELIECTBA.
[ToBepXHOCTHBIN CIOM KUIKOCTU. DHEPTUA MOBEPXHOCTHOTO CIIOSI.
SIBneHuns Ha TpaHUIIE JKUIKOCTH C TBEPIBIM TeJIOM. KanwuispHbIe SBIICHUS.
CBoiicTBa TBEPABIX TEN. XapaKTEPUCTUKA TBEPIOIO COCTOSHUS BEILIECTBA.
VYnpyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka. MexaHnueckne cBOWCTBa
TBEPIBIX Tell. TerioBoe pacmpeHne TBEPABIX TN U )KHIKOCTEH.
IlnaBneHue u KpucTaIU3aLMS.

JlemoHcTpaun

JBmwxkenne OpoyHoBckux yactuil. Juddysus. 3MeHeHne qaBieHus ra3a ¢
W3MEHEHUEM TeMIIepaTypbl IPU MOCTOSIHHOM 00beMe. M3oTepMudeckuil u
M300apHBIi TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEPTUU TeJl IIpU
coBepIIeHUH paboThl. Mojienu TeIIoBbIX ABuTatenei. Kunenue Boabl nmpu
MIOHWXEHHOM JlaBieHuu. [lcuxpomerp u rurpomerp. SABneHus
MMOBEPXHOCTHOT'O HATsDKEHUS M cMaunBaHus. Kpucramibsl, aMmophHbIC

vV, T
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BCIICCTBA, JXKUAKOKPHUCTAIUIMYCCKUEC TCId.

DneKkTpoarHa
MUKa

DJeKTpUUYECKHi TOK B MeTajiax. DJIeKTPOHHBIN ra3. PaboTa Bexona.
DIEeKTPUICCKUI TOK B DJIEKTPOIIUTAX. DJIeKTponu3. 3akoHbl Dapasest.
[Ipumenenune >neKTponn3a B TEXHUKE. DJIEKTPUIECKHHA TOK B razax u
BakyyMme. Monusanus raza. Bunsl razoBsix paspsnos. [lonsTtue o nmina3me.
CBoiicTBa U MPUMEHEHUE IEKTPOHHBIX MyYKOB. DJIEKTPUUECKUN TOK B
mosrynpoBogHIKax. CobCcTBEHHAs MPOBOAMMOCTH MOYIPOBOTHUKOB.
[omympoBoHUKOBBIE TIPUOOPHI. DIEKTPHUIECKOE TOJIE. DIEKTPUIECKHE
3apsaabl. 3aKOH coxpaHeHMs 3apsiaa. 3akoH Kynona. DnekTpudeckoe mnosne.
HanpsoxeHHOCTb 31eKTpudecKkoro nojis. IIpuHnun cyneprno3uiumy moiei.
Pabota cui anekTpoctaTudeckoro moss. [lorentman. PasHocts
MIOTEHLIMANIOB. DKBUIIOTEHIIMAIBHbIE TOBEPXHOCTH. CBSI3b MEXIY
HaIpPsHKEHHOCTBIO U Pa3HOCTHIO MOTEHIINATIOB AJIEKTPUUECKOTO MO,
JydnexTpuky B 3eKTpuaeckoM nose. [lomspusarust Tu3meKTpHKOB.
[IpoBoxnukH B 3nekTpudeckoM nojie. Konaencatopsl. CoenuHenne
KOHJICHCATOPOB B OaTapero. DHEprust 3apsbKEHHOT0 KOHJIEHcaTopa. DHEeprus
AIEKTPUIECKOTO OIS,

3aKOHBI IOCTOSHHOTO TOKA. Y CIIOBHUS, HEOOXOIUMBIE IS BOSHUKHOBEHHS U
MOAJIEpKAHU AIeKTprudeckoro Toka. Cria Toka M IIIOTHOCTh TOKA. 3aKOH
Owma s ygactka renu 6e3 3/1C. 3aBUCHMOCTB DIIEKTPHYECKOTO
COTIPOTHUBJICHHS OT MaTepraa, JITUHBI U ILIOMAH TIOMIEPEYHOTO CEUCHHUS
MIPOBOJHMKA. 3aBUCUMOCTb JIEKTPUUECKOT0 COMTPOTUBIICHHUS IPOBOJHUKOB
OT TeMIepaTyphl. DNEKTPOABIUKYIIAs cHja HCTOYHUKA ToKa. 3akoH Oma
Ju1st noaHou nenu. CoeguHeHne NpOBOAHUKOB. COEIMHEHNE HCTOYHHUKOB
3JIEKTPUIECKOM 3Hepruu B Oatapeto. 3akoH Jxoyns—Jlenna. PaGora u
MOLIHOCTB 3JEKTPUYECKOro TOKA. TerioBoe NelCTBUE TOKA.
DNEeKTpUYEeCKHil TOK B OIyNpoBogHNKax. COOCTBEeHHAS IPOBOIMMOCTh
MOy IPOBOTHUKOB. [10ITyIIpoBOTHIKOBBIE TIPUOOPEI.

MarnutHoe nose. BekTop MHAYKIIMM MarHUTHOTO 1oJist. JleicTBue
MarHUTHOTO TIOJIA Ha MPSMOJMHEHHBIN MPOBOAHHUK C TOKOM. 3aKOH
Awmmepa. BzanmopeticTBue TokoB. MarauTHsIi oToK. Pabora mo
MEPEMENICHUIO MPOBOJHMUKA C TOKOM B MarHUTHOM 1oJjie. JleiicTBue
MAarHUTHOTO TOJIs Ha ABKyIwiics 3apsia. Cuna Jlopenma. Onpenenenne
YAETBHOTO 3apsiia. Y CKOPUTEIH 3apsKSHHBIX YaCTHII.
DneKTpoMarHuTHas MHAYKIHS. DJIeKTpoMarHuTHas HHAYKus. BuxpeBoe
anexkTpuueckoe nosie. CaMOMHAYKIMS. DHEPTHS MarHUTHOTO TOJIS.
Lemoncmpayuu

BsaumogeiicTBue 3apspkeHHBIX Tell. [[pOBOAHHUKH B 3JIEKTPUIECKOM TIOTIE.
Jusnextpuku B anekTpudeckoM nosie. Konnencatopsl. TemnoBoe neiicTpre
anekTpudeckoro Toka. CoOCTBEHHAs ¥ IPUMECHAs TPOBOIUMOCTD
oJTynpoBoJHUKOB. [lomynpoBogaukoBsii n1uoa. Tpansuctop. OnelT
Opcrena. BzanMopecTBiE MPOBOTHUKOB ¢ TOKaMu. OTKIIOHEHUE
3JIEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM. DJIEKTPOIBUTATETb.
DJeKTpon3MepUTENbHBIE TPUOOPHI. DIEKTPOMArHUTHAS HHAYKLUS. ONBITHI
®Papages. 3aBucuMocts J/]C caMOUHAYKIIMK OT CKOPOCTH U3MEHEHUS
CHJIBI TOKa M MHAYKTUBHOCTH NTPOBOHMKA. PaboTa 3nekTporeHeparopa.
Tpancdopmarop.

OnexkrpoMarHuTHbIe KonebaHus. CBOOOTHBIE 37I€KTPOMarHUTHHIC
kojebanus. [IpeBpamienne sHEpTUH B KOJIEOATETFHOM KOHTYPE.
3aTyxaromue 3JeKTpOMarHuTHBIE Kojiebanus. | eHepaTop He3aTyXaromux
3JIEKTPOMArHUTHBIX KOJIeOaHUH. BEIHYKA€HHBIE 3JI€KTpUYECKHE
konebanus. [lepeMenHsrit Tok. ['eHepaTop rmepeMeHHOro Toka. EMKocTHOE
Y UHAYKTUBHOE COTPOTUBJICHHS NEPEMEHHOTr0 ToKa. 3akoH Oma JIst
ANEKTPUUIECKOI LIenH MepeMeHHOoro Toka. PaboTa n MOIIHOCTH
nepeMeHHoro Toka. [ eneparops! Toka. Tpancdopmatopsl. TokH BEICOKOH
yactoThl. [lonyyenne, nepenaya u pacrpeneieHne AEeKTPOIHEPTHHL.
DJeKTpOMarHUTHBIC BOJIHBI. DJIEKTPOMarHUTHOE MOJIe KaK 0COOBINA BU

VY, KP
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MaTepuH. JICKTPOMarHuTHBIC BOTHBL. Bubpatop I'epma. OTKpBITHIN
KoJeOaTenbHbIi KOHTYp. U300petenue panuo A.C. IlonoesiM. [TousTHE O
panuocBszu. [IpumMeHeHue 3J1eKTPOMarHuTHBIX BOJIH.

JemoHcTpanuu

CBO0OOTHBIC U BBIHYKJICHHBIC MEXaHUYECKUE KOJICOaHusI.

Pezonanc. O6pa3oBaHue 1 pacpocTpaHeHHE YIPYTuX BojiH. Yacrora
KoJeOaHuil ¥ BBICOTa TOHA 3BYKA.

CB00OOTHBIE 3JICKTPOMArHUTHBIE Kosiebanus. Ocuuuiorpamma
nepeMeHHoro Toka. Konnencarop B 1enu nepeMeHHoro Toka. Karymxka
WHIYKTUBHOCTH B 1IENH NEPEMEHHOI0 TOKa. Pe30HaHC B MOCIe10BATENBHOM
LIETIA [IEPEMEHHOTO0 TOKa. 3TydyeHne U IpueM 3JEKTPOMATHUTHBIX BOJIH.
Pagunocss3se.

2 cemecmp

OnTuka

IIpupona cBera. CKOPOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceta. [loinHoe oTpaxenue. JInn3el. ['11a3 kak onTuyeckas
cucremMa. OnTu4eckue mpruoOopkI.

BomnroBeie cBoiicTBa cBeta. MHTEpdepenms ceera. KorepeHTHOCTH
CBETOBBIX Jydeil. MaTepdepeniusa B TOHKUX mIeHKax. [1o10ck paBHOM
tonmunbl. Konbiia Hetorona. Mcnonbs3oBanue nHTEpGEPSHIINN B HAYKE U
texHuke. Audpaxuus ceera. Judpaxiys Ha Mieau B NapajieIbHbIX JIydax.
Hudpakunonnas pemetka. [ToasTue o romorpaduu. [oxspu3arus
nonepeuHbix BoiH. [lonsgpusanus ceera. J[BOHHOE JIydenpenoMIeHUE.
Honsapounsl. Jucnepcus ceeta. Bunsl ciektpoB. CHEKTphI HCITyCKaHMUSL.
CrieKTpsbl NOTJIOEeHUs. Y IbTpadroaeToBoe 1 HHPPAKPACHOE H3IIyUCHHUS.
PentrenoBckue nyun. Ux nmpupojia 1 CBOMCTBA.

[eMoHncTpanuu

3aKOHBI OTPAKEHUS U NIpeNOMIIEHUs cBeTa. [lonHoe BHyTpeHHEE
orpaxkeHue. OnTuyeckue NpruoOopHlI.

Wntepdepennns ceera. Audpakums ceera. [Tonsspusanus cera.
[Tosrydenue criektpa ¢ moMoIb0 Npu3Msl. [lonyueHne crektpa ¢
MOMOILBIO TU(PAKINOHHOHN pemeTKH. CIeKTPpOCKOI.

MHBapraHTHOCTH MOJYJIsI CKOPOCTH CBETa B BakyyMme. IlocTynaTsl
OunmrerHa. [IpocTpaHcTBO U BpeMs CrieUaIbHON TeOpUHu
OTHOCUTENBHOCTH. CBSI3b MAaCChl M SHEPTUU CBOOOIHON YaCTUIIBI. DHEPrUs
TOKOSL.

DJIeMEHTEI
KBAHTOBOU
¢bu3uku

KganroBas ontuka. TernoBoe nznyuenue. Pactipenenenue suepruu B
crniekTpe abconmoTHO uépHoro Tena. KBanToBas runoresa [lnanka. @OTOHBL.
Bremanit porosnexrpudecknii 3¢ dext. Buyrpennauit poroaddext. Tums
(hotornemenToB. JlaBnenue ceera. [loHATHE O KOPIMYCKYJIAPHO-BOTHOBON
MIPHUPOJIC

CBeTa.

®usuka atoma. PazBuTHe B3IMISA0B Ha CTPOSHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOPOa. SiepHas MOJIeNb aToMa.
OnbITHI

3. Pesepdopna. Moxaens aroma Bogoposa o H.bopy. I'mnoresa e bpoiins.
Cootnomenue Heonpeaenénnocreil ['eizendepra. KBanToBble reHepaTOpBhl.

OBOTIOIMA
Bcenennon

Crpoenue u pa3zsutie Beenennoii. TemHas matepust 1 TEeMHas YHEPIHsL.
Hama 3Be3gnas cuctema — l'anmakTrka. Jlpyrue raiakTiKH.
beckoneunocts Beenennoil. [lonsitue o kocMmonoruu. Pacmmpstomascs
Bcenennas. Mopaens ropsiueit Becenennoii. CTpoeHre 1 IPOUCXOKACHNAE
lanaxruk.

Oodronust 38e31. ['unoresa mpoucxoxaeHus COTHEUHON CUCTEMBIL.
Tepmosmepnsiid cuaTes. [Ipobiaema TepMOosSACpHON YHEPTETHKN. JHEPTUS
Comama u 3Be31. DBomronus 3Be3. [Ipoucxoxaerrne CoTHEIHOW CHCTEMEI.
JlemoHcTpaun

Conneynast cuctema (Mojieib). Potorpaduu miaHeT, CeIaHHbIC ¢
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kocMmmgecknx 30H10B. Kapra JIyHe! u mmaneT. CTpoeHUE U DBOJTIOTIHS
Bcenennoii.

[Ipumeuanue: T — rectupoBanue, P — nanucanue pedepara, Y — ycrusiii ornpoc, KP — koHTposbHas
pabota

2.4.2. 3aHATHA CEMUHAPCKOr0 THIIA

Ne

Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEMHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnEpeMeHHOe npsiMonnHelHOe ABukeHne. CBOOOIHOE
nazeHue. J[BrkeHue Tena, OpoleHHOro Mo/ YTJIOM K TOPU3OHTY.
PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

3akonbl Mexanuku Herotona. [lepBriii 3akon Hetotona. Cuna.
Macca. Ummynbe. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH
KJIJacCU4ecKol AuHaMuku. Tperuii 3akoH HeloToHa. 3akoH
BCEMUPHOIO TAroTeHus. [ paBurannonHoe noiue. Cuia TAKECTH.
Bec. CnnocoOs1 u3mepenust macchl Tel. CUITbI B MEXAHHKE.
3aKOHBI COXpaHEHUS B MEXaHUKE. 3aKOH COXPaHEHMSI UMITYJIbCA.
PeaktuBHOe nBMkeHue. PaboTa cuibl. PaboTa moTeHmanbHbIX
cwt. MomHocTs. DHeprus. Kunerndeckas sHEprusi.
[ToreHunanbHas 3HEeprus. 3aKOH COXPAHEHUS MEXaHUYECKOM
sHepruu. [IpumeHeHne 3aKOHOB COXPAHEHHUS.

JeMoHCcTpanyu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Bunbl MexaHNUeCKOro ABUKEHHUS.

3aBUCHMOCTb YCKOPEHHS T€JIa OT €70 MAacChl M CUJIBL,
JefcTByromen Ha Teno. ClIoKeHUe CHUIL.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HAIIPABJICHUS CUJI JEHCTBUS U
MPOTUBOJICUCTBHUS. 3aBUCUMOCTD CHJIbI YIIPYTOCTH OT
nepopmanuu. Cunsl Tpenusi. Hesecomocts. PeakTuBHOE
nBrxeHue. [lepexon moTeHIMaIbHONW SHEPTUN B KHHETHUECKYIO U
obpaTHo.

Mexaunueckue koiebanus. KonedarelsHOE IBIKEHHE.
["apmonnueckue konebanusi. CBOOOIHBIE MEXaHUYECKHE
KosieOanus. JInHeliHble MeXaHUYeCcKue KojiedaTenbHbIe CUCTEMBI.
[IpeBparieHre sHEPrUX NpU KOJIEOATEIHHOM JBUKEHUH.
CB0OOHBIC 3aTyXaIOMINE MEXaHUIECKHUE KOJICOaHUsI.
BbIHYX/IeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

Haumenona- dopma
P& yue pasmenon Coneprkanue pasjena TeKyIIero
J1a U TeM KOHTpOJIS
| 2 3 4
1 cemecmp
Brenenue duznka — GyHIaMEHTAIBHAS HAyKa O MPUPO/IL. vV, T
EcTtecTBeHHO-HAyUHBIN METO/I TO3HAHUS, €70 BOZMOXHOCTH U
IPaHUILIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoLiecce
MO3HAHUS MPUPOJILL. MojenupoBanue (GU3NICCKUX SBICHUNA U
npotieccoB. Posb 3kcriepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS
npupoasl. Pusndeckas BenuuuHa. llorpemnocru nsmepenni
buznueckux BenuynH. GuU3nyecKre 3aKoHbL. [ paHUIIbI
IPUMEHUMOCTH (hU3UYecKHX 3aKOHOB. [loHsATHE O hM3HUIECKOi
KapTUHEe Mupa. 3HaueHue Gu3UKK npu ocBoeHuu npodeccuii CI10
u cneunansHocte CIIO.
1 Mexannka KunemaTtuka. Mexanunueckoe apmxenue. [lepememenune. [1yTs. VvV, KP
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VYupyrue Bonusl. [lonepednsie U TPO0JIbHBIE BOTHBI.
XapaKTepUCTUKHU BOJHBL. Y paBHEHUE TUIOCKOW OEryIeii BOIHBI.
Wurepdepenmus BonH. [lousTre o qudpakiuu BoIH. 3ByKOBbBIS
BOJIHBL. YJIbTPa3BYK U €ro MPUMEHEHHUE.

OcHOBBI
MOJIEKYJIIPHOM
bu3uKn 1
TEPMOIMHAMU
KU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. M ieanbHblii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
Pa3mepsl n Macca MoJIEKYI 1 aTOMOB. BpOyHOBCKOE JBUKEHUE.
Juddysus. Cuibl v 3HEPTUS MEKMOJICKYIIIPHOTO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. CKOpOCTH JBUKEHMSI MOJIEKYJI M UX U3MepeHue. neanpHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH ra3oB. Temneparypa u ee U3MEpPEHUE.
["a30oBbIC 3aKOHBI. AOCOTIOTHBIN HYJIb TEMITEPaTyPHI.
TepmoarHaMHuuecKas IIKajga TEMIIEPATYPBL. Y PABHEHHE
COCTOSIHMS UA€aJIbHOIO ra3a. MoiisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHSTUS U OTIPEACICHUS.
BHyTpeHHss sHeprus cuctemMbl. BHYTpeHHss S3HEprusi ueaibHOro
raza. Pabota u TerioTa kak (opMbl epeavu SHEPIUH.
TennoeMkocCTs. Y 1enapHas TEIJI0EMKOCTh. Y PABHEHUE TEIUIOBOIO
Oananca. [lepBoe Havano TepMoMHAMUKU. Aa0aTHBINA MPOIIECC.
[Tpuniun gerictBus tertoBor MamnHbl. KIT/] TermoBoro
aBurarens. Bropoe Hayajio TepMOJMHAMUKHU.
TepmonnHamuueckas 1mKana Temneparyp. XoJa0AWIbHbIE
MamuHbl. TernoBelie aeuratenan. OXpaHa npupoOIbl.

CaoiicTBa mapoB. Mcnapenue u konaencanus. HacoieHHsiit map
U €ro cBOWCTBA. AOCOMIOTHAs U OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIIEPATYPbI
KHIIEHUs OT JaBieHus. [leperperslil map u ero UCIoJIb30BaHKE B
TEXHHKE.

CBolicTBa )XHUIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BenlecTBa. [10BEpXHOCTHBIN CcI0M KUAKOCTU. DHEPTUs
IIOBEPXHOCTHOTO CJ10s1. SIBJIEHNS HA TPaHMIIE KUAKOCTHU C
TBEpAbIM TenoM. Kanuisipuble sBiieHus.

CBolicTBa TBEPIBIX TEJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS
BellecTBa. YIpyrue CBOMCTBA TBEPABIX Tell. 3akoH I'yka.
MexaHnyeckue CBOWCTBA TBEPABIX Tel. TemioBoe paciiupeHue
TBEPABIX TEN U KUAKOCTeW. [1aBnenne u KpucTamum3anusi.
JleMoHcTpanyuun

JBmwxenue 6poyHoBckux dactuil. Juddysusa. N3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPATYPhI IPU IOCTOSTHHOM
o0wveme. M3orepmuueckuii 1 n3006apHsIi mpouecchl. HM3zmMenenue
BHYTPEHHEHN 3HEPruM TeJ MPU coBepIieHnH padoTel. Moaenu
TEIUIOBBIX JBuraresneil. Kunenue Boabl npyu NOHMKEHHOM
nasieHud. [lcuxpomerp u rurpomerp. SBiaeHNs TOBEPXHOCTHOTO
HaTsDKeHUs U cMaunBaHus. KpucTanisl, amopdHbie BElecTBa,
KUAKOKPUCTAININYECKHUE TENA.

DneKkTpoarHaM
uKa

DNEeKTpUYecKU TOK B MeTaju1ax. DJIEeKTpOHHBIN ra3. Pabora
BBIX0/1a. DJIEKTPUUECKHUN TOK B 3JIEKTPOJIUTAX. DIEKTPOIIH3.
3akonbl Dapajned. [[pumeHeHne JIeKTPoIN3a B TEXHUKE.
DIIEeKTPpUUECKUI TOK B Ta3ax U Bakyyme. Monuzanms raza. Bubl
razoBbIX pa3psaoB. [lonsarue o mazme. CBOMCTBA U TPUMEHEHUE
AJIEKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B OJYIPOBOJHUKAX.
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CobcTBeHHast MPOBOIUMOCTH MOIYIPOBOJHUKOB.
[TomrynpoBOIHUKOBBIE TPUOOPHL. DIEKTPUUECKOE TTOJIE.
DneKTpuuecKue 3apsabl. 3aKOH COXPAaHEHHUs 3apsa. 3aKOH
Kynona. Dnekrpudeckoe nozie. HanpsskeHHOCTb 3IEKTPUYECKOTO
nosist. [lpunnun cynepno3unuu nosieil. Padbora cun
anekTpocrarnyeckoro nois. [lorenunan. PasHocts noTeHnmanos.
OKBUIIOTEHLIMAJIbHBIE TIOBEPXHOCTH. CBA3b MEXKAY
HaIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIUAJIOB 3JIEKTPUUYECKOTrO
nosst. JIudneKkTpuky B dJeKTpruiecKoM roe. [lonspuzanus
JIUA3IEKTPUKOB. [IpOBOTHUKY B 3IEKTPUYECKOM MOJIE.
Konnencaropsl. CoennHeHne KOHIEHCATOPOB B OaTapero.
OHeprus 3apsyKEHHOI0 KOHJIEHCATOPa. DHEPTHUsl AIEKTPUIECKOTO
OIS

3aKOHBI TOCTOSIHHOTO TOKA. Y CIIOBHUS, HEOOXOANUMBIE IS
BO3HUKHOBEHUS U MOJIEPKAHUS AJIEKTpUUECKOro Toka. Cuia Toka
U TUIOTHOCTH TOKa. 3akoH OMa ans yuactka nenu 6e3 D/1C.
3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTUBIIEHUS OT MaTepuara,
JUTMHBI U IJI0IIA 1 ONEPEYHOr0 CEUCHHS IIPOBOJHUKA.
3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIIEHUS IPOBOIHUKOB OT
TEeMIIepaTypbl. DJIEKTPOJABMKYIAS CUJIa HICTOYHUKA TOKA. 3aKOH
Owma s nonHoi uenu. CoequHeHne npoBoJHUKOB. CoelnHeHue
MCTOYHUKOB JIEKTPUUECKON YHEPTHH B OaTapero. 3aKoH
Jxoyns—IJlenna. Pabota u MOITHOCTB AIEKTPUISCKOTO TOKA.
TennoBoe neicTBUE TOKA. DIEKTPUUECKHI TOK B
nostyripoBoiHuKax. CoOCTBEHHAsI MPOBOAMMOCTD
HOJIYTIPOBOIHUKOB. [10TynIpOoBOIHNKOBBIE TPUOOPHI.

MarnuTtHOe nosue. BekTop MHAYKIIMN MarHUTHOTO oJs. JelicTBue
MarHMTHOTO TOJIS Ha NPSAMOJIMHENHBIN IPOBOAHUK C TOKOM.
3akoH Amriepa. B3aumoselictBie TOKOB. MarHUTHBIN TTOTOK.
PaboTa 1o nepemMerieHuIo NpoBOJHUKA C TOKOM B MAarHUTHOM
noJie. JleficTBue MarHUTHOTO MOJISI Ha ABMKYyLIMiics 3apsin. Cuna
Jlopenna. Onpenenenue yAaeapHOro 3apsiia. Y CKOpUTENIN
3apsSKEHHBIX YaCTHII.

DneKTpoMarHuTHasi MHAYKIUsA. DIEKTPOMarHuTHasi MHAYKIHUS.
Buxpesoe anexrpuueckoe mnosne. CaMOMHAYKIUS. DHEPTHS
MarHMTHOTO TOJI.

Jlemoncmpayuu

B3aumoneicteue 3apsskeHHbIX Tell. [I[poBOIHUKY B
AIIEKTPUYECKOM ToJIe. J{UAIEKTPUKH B SJIEKTPUUECKOM IOJI€.
Kongencaropsl. TennoBoe neiicTBUE JIEKTPUUIECKOTO TOKA.
CobcTBeHHast ¥ TPUMECHAsl TPOBOAMMOCTH TOTYIIPOBOIHUKOB.
[TomynpoBonHukoBbIi tuoa. Tpanzucrop. OnsiT Dpcrena.
B3anmopeiicTBre mMpoOBOAHUKOB C TOKaMH. OTKIIOHEHHE
AJIEKTPOHHOIO ITyYKa MarHUTHBIM MOJIEM. DJIEKTPOJIBUTATEb.
DNeKTpoU3MepUTEIbHbBIE MPUOOPHL. DIEKTPOMAarHUTHAS
unaykuus. Oneitel @apazes. 3asucumocts IJC caMOMHAYKIUU
OT CKOPOCTH U3MEHEHUS CHJIbI TOKAa U UHIYKTUBHOCTH
npoBoHHKa. PaboTa anekrporeneparopa. Tpanchopmatop.
OnekTpoMarHuTHbIe Konebanusi. CBOOOIHbIE 37I€KTPOMarHUTHbIE
kosiebanus. [IpeBparienne sHepriuu B KouedaTeIbHOM KOHTYPE.
3aTyxarolye JIeKTpOMarHuTHBIE Konebanwus. [ eneparop
HE3aTYXAIOUMX AJIEKTPOMArHUTHBIX KoJieOaHuil. BeiHyX/1eHHbIC
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anekTpuueckue konebanus. Ilepemennsiii Tok. ['eneparop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE 1 HHIyKTUBHOE COIPOTUBIICHUS
IIEPEMEHHOT0 TOKa. 3aKoH OMa 151 2JIEKTPUYECKON LIeNnU
HepEeMEHHOro Toka. Pabora 1 MOIIHOCTh IEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbICOKOM YacToThl. Ilomyuenue, nepenaya
U PaCIpeeICHUE JIEKTPOIHEPIUH. DIIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMAarHUTHOE MOJIe KaK 0cOoOBIN BUA MaTepun. Bubpartop
I'epuia. OTKpEITHINA KOJIeOaTeNbHBIN KOHTYD. [IoHATHE O
panuocBssu. [IpuMeHeHne 3J1eKTpOMarHuTHBIX BOJIH.
JeMmoHcTpanu

CBOOOIHBIC U BBIHYKJICHHBIC MEXaHUYECKHE KOJICOAHMUS.
Pe3onanc. OGpa3oBaHue U pacpOCTPAHEHUE YIIPYTUX BOJIH.
Yacrora kojebaHUi U BBICOTA TOHA 3BYKA.

CB0060HbIE JIEKTPOMArHuTHbIE Kojebanus. OcruiuiorpaMma
nepeMeHHOro Toka. KonjeHcarop B enu nepeMeHHoro Toka.
Karymka MHyKTUBHOCTHU B LIENH NIEPEMEHHOI0 TOKa. Pe3oHaHc B
MOCJIeI0BAaTENbHON LIENH IEPEMEHHOI0 ToKa. M3inydenne u npuem
JIEKTPOMAarHUTHBIX BOJH. Panrnocsssp

2 cemecmp

Onruka

[Ipupona ceera. CKOpoCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKCHUS
u npenomienus ceeta. [loaHoe oTpaxenue. JIunsel. ['na3 kak
onrtuydeckas cuctema. OnTuyeckue npudopsl.

BonHoBbIe cBoiicTBa cBeTa. MHTepdepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueil. UuTepdepeHins B TOHKUX MieHKaX. [1oockl paBHOM
tonmuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHnn B HayKe
u Texauke. JJudpakius cera. Judpakuus Ha Mend B MapauieTbHbIX
nyuax. Jludpakimonnas pemierka. [lonstue o ronorpaguu.
[onsipuzanus nonepeunsix BoaH. [lonspuzanus ceera. J[BoitHoe
nydenpenomienue. [lonsponasl. Aucnepcus cBeta. Buubl cieKTpos.
Criextpbl ucnyckanus. CIeKTpbI MOTJIOMIEHHs. Y IbTpagHroIeTOBOE U
uH}ppakpacHoe u3nyueHus. Penrrenosckue myun. Vx npupona u
CBONCTBA.

JeMoHcTpanuu

3aKOHBI OTpaXEeHHsI U TipesioMiieHns cBeTa. [lonHoe BHyTpeHHee
orpaxkeHne. OnTuyecKre NpuoopHI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspusaius ceta.
[Tomyuenue criekTpa ¢ moMoIbko nMpu3Mel. [lomyueHue crekTpa ¢
MIOMOIIBIO TU(PPAKUMOHHOHN pemeTkr. CIeKTPOCKO.
NHBapuaHTHOCTH MOAYJIL CKOPOCTH CBETa B BakyyMme. [locTynarsl
OiiHmreHa. [IpocTpaHCcTBO 1 BpeMs ClIEHAIBHON TEOPUH
OTHOCUTENBHOCTH. CBSI3b MACChl U DHEPTHH CBOOOTHON YaCTHUIIBI.
DHeprusi NOKOos.

OIIEMEHTHI
KBAHTOBOU
¢buzukn

KBanrtoBas ontuka. TemnoBoe usnyduenue. Pacnpenenenne
SHEPruM B CIIEKTpe abcomoTHO Y€pHoro Tena. KBanroas
runote3a [Inanka. @otonsl. BHemHuit porosnekrpuueckuit

s dext. Buyrpennuit porordpdext. Tunsr poTorneMeHTOB.
[aBnenue ceera. [IoHsATHE O KOPIYCKYJISIPHO-BOJIHOBOM IPUPOJE
CBeTA.

®usuka atoma. Pazsurre B3IIIA10B Ha CTPOCHUE BEILECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoaopoAa. SnepHas
mozenb atoma. OnbiTel J. Pesepdopna. Moaens atoma Bogopoaa
no H.bopy. I'nnote3a ne bpoiina. CooTHomeHue
HeonpenenénHoctei ['elizenoepra. KBaHTOBBIE TeHEPATOPHI.
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OBOITIOLINA
Bcenennoin

Crpoenue u passutue Beenennoi. TemHast Matepust 1 TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmakrtuka. Jpyrue
rajgakTuku. beckoneunocts Beenennou. [loHATHE O KOCMOJIOTHH.
Pacmmmpsiromasicss Becenennas. Moaens ropsiueii Beenennoii.
Crpoenue u npoucxoxjienue ['anakTuk.

Oposmtonus 3Be3. ['unoresza npoucxoxaeHus: CoaHeuHON
cucremsl. TepmosinepHsiii cuntes. [Ipobiema TepmosiiepHon
sHepreTuku. DHeprust ConmHua U 3B€3/. DBOJIOIUS 3BE3/.
[Ipoucxoxnenre COJHEUHON CUCTEMBI.

JeMmoHcTpanu

Conneunas cucrema (Mojens). @ororpaduu miIaHeT, CieIaHHbIe C
Kocmuyeckux 30H10B. Kapra Jlynsl u naner. CTpoeHue u
3BOJIIOIMS BeeneHHou.

Ipumeuanue: I[1P- npakmuueckas paboma, JIP- nabopamopnas paboma; T — mecmuposanue,

P — nanucanue peghepama, ¥ — yecmnouii onpoc, KP — konmponvnas paboma

2.4.3. IlpakTHyecKue 3aHATHUS

Ne

HaumenoBaunue
pasjena

Coneprxkanue NMPaKTHUYECKUX 3aHATUN

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Mexanuka

Hccnedosanue osuoicenust mena noo oelicmsuem noCmosHHOU CUITbL.
H3yuenue 3axona coxpanenust UMnyiscd.

CoxpaneHnue Mexanuueckou sHepeun npu 08UNCEHUU med noo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ uUsMeHeHueM KUHeMmu4eckol SHepeul
meia.

H3yuenue 3axono6 coxpanenus Ha npumepe yoapa wmapos u
OanIUCMuUYecKko20 MasmHUKA.

H3zyuenue ocobennocmelt cuibl mpenusi (CKOIbIHCEHUS).

TP, JIP

OcHoBBI
MOJIEKYJISIPHOM
¢bu3uku u
TEPMOJUHAMUKHU

Hsmepenue snasxcnocmu 6030yxa.

H3mepeHnue nogepxnocmuo20 HAmANCeHUs HCUOKOCTU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue degpopmayuu
pacmaxcenus. M3zyuenue menniogoco paculupeHus meepowix mei.
H3zyuenue ocobennocmel menyiogo2o pacuuperusi 800bl.

TP, JIP

OnexTpoauHa-
MUKa

H3yuenue saxona Oma 014 yuacmka yenu, nociedo8amenbHo20 U
napanienbHo20 coeOUHeHUs NPOBOOHUKOB.

U3zyuenue saxona Oma 0151 NOAHOU Yenu.

H3yuenue asnenus 31eKmpomMacHUmMHOU UHOYKYULU.

Onpeodenenue KO3 huyueHma noie3Ho2o 0etcmeaus I1eKmpuiecKo2o
YAUHUKA.

Onpeoenenue memnepamypsbl HUmMu J1amMnvl HAKATUBAHUSL.
Onpeoenenue 3/[C u Hympenne2o conpomugnerHus UCmoyHuKa
HANPAACEHUSL.

TP, JIP

Onrtuka

H3zyuenue uzobpasicenus npeomemos 8 MOHKOU JUH3e.
U3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I padyupoexa cnekmpockona u onpeoeieHue OJUHbL 80JIHbI
CNEeKMPANIbHBIX TUHULL.

TP, JIP

OBOITIOLINA
Bcenennoi

Hszyuenue mooenu Conneunoti cucmemvi. Domoepaguu nianem,
coenamHule ¢ Kocmuyeckux 30n008. Kapma Jlynvl u naanem,
Memeopumos, acmepoudos, KOMem, YepHblX 0blp, 36630 U 2aNAKMUK

TP, JIP
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2.4.4. IlpumepHbIe TeMbI pedepaToB

e Anekcanap ['puropseBud CToneToB — pycCKuii (pu3uK.

Anekcannp CremanoBud [TonoB — pycckuii ydeHbIH, H300peTaTeib pajano.
AnbTepHaTUBHAs YHEPrETHKA.

AKyCTHYECKHUE CBOICTBA MOIYIIPOBOIHUKOB.

AHnnpe Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.
ACHUHXPOHHBIN IBUTATEb.

AtomHas usuka. M3otomsl. [IpuMeHeHne paanoakTUBHBIX U30TOIOB.
beckonTakTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.

bunonsipaeie TPaH3UCTOPBI.

bopuc CemenoBuu SIkoou — (UMK U U300peTaTEb.

Benuuaiimme oTKpbITUS (QU3UKH.

Bunel snextpuyeckux pa3psaoB. DIEKTPUUECKUE pa3psIbl Ha CiIyk0e YeToBeKa.
Brnusinue nedextoB Ha ¢puznUECKUE CBOMCTBA KPUCTAIIIOB.

BceneHnHas u TeMHast MaTepus.

["ayimneo "anwiieit — OCcHOBATEIb TOUHOTIO €CTECTBO3HAHMS.

[onorpadus u ee mpuMeHeHHE.

JIBrKeHHE Tena NepeMEHHOM MACCHhI.

Judpaxius B HaleH KU3HMU.

Kuakue Kkpucrasibl.

3akonbl Kupxroda st 31eKTpuyecKoit nemnu.

3aKOHBI COXPAHEHUS B MEXAHUKE.

3HaueHue oTKpeITHi ["anmues.

Urops Bacunbenu KypuaToB — (pusuk, opraHu3aTop aTOMHON HAYKH M TEXHHUKH.
Hcaax Hpl0TOH — co3faTenb KIacCHUeCKON (U3UKH.

Hcnonb30BaHNE 3JEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKH dJIEMEHTAPHBIX YaCTHII.
KoHCcTpyKIIMOHHAs TPOYHOCTh MAaTEPHAIIA U €€ CBSI3b CO CTPYKTYPOM.
KoHcTpyKius v BUIBI JIa3€pOB.

KpuosnexkrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

Jleonapno na Bunun — yuenslit u u3odperaTenb.

MaruauTtHble u3MepeHus (IPUHIUIBI TOCTPOSHUS IPHOOPOB, CIOCOOBI H3MEPEHUS MAarHUTHOTO MTOTOKA,
MarHUTHOW WHIYKIIHH ).

Maiikn ®dapaneit — co3aarenb ydeHHs 00 3J1€KTPOMarHUTHOM II0JI€.

Makc [1naHk.

MeTto 1 MEYEHBIX aTOMOB.

MeTopl HAOMIOACHUS U PETUCTPAIINHU PATMOAKTUBHBIX U3ITYYCHHUN W YaCTHII.
Mertonsl onpeieeHus IIOTHOCTH.

Muxaun BacuibeBrd JIOMOHOCOB — yYEHBIN SHUMUKIONEIUCT.

Mopnenu aroma. OnbiT Pesepdopaa.

MonexkynsipHO-KMHETHYECKasi TEOpHUs UI€aTbHBIX Ta30B.

MonHust — ra3oBblil pa3psii B IPUPOJHBIX YCIOBUSX.

HanotexHomorus — MeXIUCIUIUTHHAPHAS 001acTh (hyHIaMEHTATBHON U MPUKIATHON HAYKH U
TEXHUKH.

Hukona Tecna: )xu3Hb 1 HEOOBIYATHBIC OTKPHITHSI.

e Huxonait Konepauk — co3aarens reIMoLeHTPUYECKON CUCTEMBI MUPA.

e  Hunbsc bop — oaun U3 co3nareneii COBpeMeHHOUW (PH3UKH.
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Hyxkneocunres Bo BeenenHoid.

OO0mbsacHenne (OTOCHHTE3a C TOUKU 3pEHHUsT (PUBUKH.
OnTuyeckue ABJIEHUS B IPUPO/IE.

OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.
IlepeMeHHBIN 3JIEKTPUYECKUM TOK U €0 IPUMEHEHHE.

IIna3zma — 4eTBepTOE COCTOSIHUE BEILECTBA.

[Tnanerst CoTHEUHOMN CUCTEMBI.

[TosrynipOBOIHUKOBBIE TaTYMKU TEMIIEPATYPBI.

e [IpumeHeHME KUAKUX KPUCTAIIIOB B IPOMBIIIEHHOCTH.

e [IpumeHeHME ANEPHBIX PEAKTOPOB.

e IIpupona peppomaraerusma.

[TpoOnembl 3K0I0THH, CBSI3aHHBIE € UCII0JIb30BAHUEM TEIIJIOBBIX MAllIUH.
ITpon3BoacTBO, NIEpeadya U UCIOJIb30BaHUE DIIEKTPOIHEPTUU.
[Ipoucxoxnenre COHEUHON CUCTEMBI.

[Tse303nekTpuueckuii 3 ekt ero npumMeHeHue.

PazButHe cpencTs cBA3M U paano.

PeakTuBHBIE ABUTaTENN U OCHOBBI paOOTHI TEIIOBOI MAILIMHBL.
PenukroBoe uznyueHue.

Pentrenosckue syun. Mcropust otkpeitus. [Ipumenenue.
Poxxzienue 1 3BOIONUSA 3BE3 1.

Posp K.O. [In0nKOBCKOr0 B pa3BUTUN KOCMOHABTHKH.

CBeT — aJIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOP M OpraHU3aTOp IPOU3BOICTBA PAKETHO-KOCMUYECKOM
TEXHUKHU.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpeMeHHas (puznyeckas KapTUHA MHpa.

CoBpeMeHHbIE CPECTBA CBSI3U.

ConHlle — UCTOYHUK KU3HU Ha 3eMIIE.

Tpancpopmaropsi.

VYnbTpa3Byk (IoJgy4eHHe, CBONCTBA, IPUMEHEHNUE).
VY1paBisieMbli TEPMOSIEPHBII CUHTES.

YckopuTenu 3apsKEHHBIX YaCTHL.

®u3nka U My3bIKa.

®dusndecKkue CBOMCTBA aTMOC(EPHI.

DOTODIIEMEHTBHI.

®oroadodexrt. [Ipumenenue sBnenus potodddexra.

Xanc Kpucrtnan OpcTes — OCHOBOIOJIOKHUK 3JIEKTPOMArHeTU3Ma.
YepHble ABIPHL.

[IIkana 371eKTPOMAarHUTHBIX BOJIH.

DKosoruyeckre npoodaeMbl U BO3MOXKHBIE MyTH UX PELICHHUS.
DNEeKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXIIPOBOAUMOCTD.
Omunuit Xpuctruanosuu JleHr — pycckuit pusuk.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MN
3.1. O0pa3oBaTesibHbIE TEXHOJOTHU NP NPOBEAEHNH JIEKIUI

Koma-Bo

Ne Tema Buas! npuMeHsieMbIX 00pa3oBaTeIbHBIX TEXHOIOTHMA 4ACOB
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1 2 3 4

Bieneniie HNKT-Texuomornmu, HpO6J'IeME-IBIe JIEKITH, JICKITHH- )
BU3yaJIM3allMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

1 Mexanuxa HUKT-Texnomorun, HpOGJIeMj{BIe JIGKIIUH, JICKIUH- 3
BU3yaJIM3alliH, MYJbTUMEIUNHbBIC MPE3CHTALINN

) MounekynsapHas pusuka. [MKT-Texnomorun, [IpobaeMHbIe TEKITUH, JICKITUN- 6
TepmoiMHaMKKa BU3yaJIM3allMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

3 PrexrpomnHamika HMKT-Texuomornm, HpO6J‘IeME-IBIe JIEKITUH, JTSKIINH- 10
BU3yaJIM3allMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

4 Ommuka HUKT-Texnomorun, HpOGJIeMj{BIe JICKIUH, JICKIUH- 6
BU3YyaJIM3alliH, MYJbTUMEIUNHBIC MPE3CHTAIINN

5 JJIEMEHTEI KBAHTOBOM HKT-Texnonoruu, [IpobneMHbIe TEKITUH, TEKIIUN- 2
(bU3HKH. BU3YyaJIM3alliH, MYJbTUMEIUNHbBIC PE3CHTAIINN

6 DPsomowns Beenentoii HUKT-Texnomorun, HpO6JI€ME{I)Ie JICKIIUH, JICKIUH- 4
BU3yaJIM3allii, MYJbTUMEAUNHbBIC TPE3CHTAIUN

Hroro o kypcy] 38

3.2. Oopa3oBare/ibHbIe TEXHOJIOTUH NPHU NMPOBEIEeHUN NMPAKTUYECKUX 3aHATHH (J1aDopaTOPHBIX

aboT)
Koz-
Bunsl npumensieMbIx 00pa3zoBaTeabHbIX BO
Ne Tema ARLTP p:
TEXHOJIOTHIi 9aco
B
1 2 3 4
CeMuHapckue 3aHsATus, pa300p pereHus
1 MexaHnka P b PP 8
3aja4, 1JabopaTopHbIE pabOThHI
b MornexymsipHas pu3uKa. CeMuHapcKue 3aHsTHs, pa300p pereHus 6
TepMmonrHaMuka 3aj1a4, Ja00paTopHbIe pabOThI
CeMuHapCKuUeE 3aHATUSA, pa300p peleHHs
3 DIEeKTpOANHAMUKA P - P pp 10
3a/1a4, JJabOpaToOpHbIE PaOOTHI
4 J7eMEHTBl KBaHTOBOI CeMuHapcKue 3aHsTHs, pa300p pereHus 6
(05637091 3a/1a4, JJabOpaTOpHbIE PadOTHI
CeMuHapcKue 3aHATHSA, pa300p pereHus
5 Ontuka 2
3aja4, JabopaTopHble paboThI
. CeMuHapcKue 3aHATHS, pa300p peIeHus
6 OBonronus BeeneHHol. P b PP 8
3aja4, JabopaTopHbIE paboThHI
Hroro o kypey 40

4. YCJI0OBUSA PEAJIM3AIIUUA ITPOT'PAMMBI JIUCHUITIJIMHBI

4.1. MatepuajIbHO-TeXHH4YeCKas 0a3a, He0OX0AUMAs )il OCYLeCTBJICHUSA
00pa3oBaTeILHOIO NPoLEecca MO0 JUCUMUILIHHE

Kabunert ¢uszukmu, yi. lumurpona, 200, aya. 404

Criennanu3upoBaHHas MeOeb M CHCTEMBI XpaHEHUS (JIOCKa KJIaCCHAS, CTOJ M CTYJT yUUTEIs,
CTOJIBI M CTYyINIbS yYEHUYECKHe, IKa(bl A XpaHEHHUs] y4eOHBIX MOCOOUH, CUCTEMBI XpaHEHHS
TaOJIUI] ¥ TUIAKaTOB);

TeXHUYECKHE cpeAcTBa oOydeHHs (pabodee MECTO YUYUTES:
BHJICOIIPOCKTOP, IKpaH, JuiieHsnonHoe [10);

JEMOHCTpPAIIMOHHBIE  YYeOHO-HATJISIHBIE TTOCOOMs
JIEMOHCTPAIIMOHHBIC, TOPTPETHI BHIAAOIINUXCS (PU3UKOB);

71a00paTOPHO-TEXHOJIOTUYECKOE 000pyAoBaHHe (1abopaTopHble HAOOpbI, HAOOpPBI I
MPAKTUKYMOB, KOMIUIEKTHI JTA00paTOPHBIX TPUOOPOB, KOMILIIEKTHI IEMOHCTPAIIMOHHBIX TTPUOOPOB).
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IlepeyeHb HE00OXOUMOT0 MPOTPAMMHOTI0 O0ecTeYeHHu st

¢ Ornepanuonnas cucrema Microsoft Windows 10

e [laker mporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobomHOe mnporpamMmMHOe oOecredeHue, He
OTpaHUYCHO, OECCPOUYHO)

e Hurepnet 6paysep Google Chrome (6ecruiatHoe mporpaMmHoe obecrieueHne, He OTpaHuyYeHO,
0OecCcCpovHO)

e K-Lite Codec Pack — yHuBepcaibHBII Ha0Op KOJIEKOB (KOJUPOBIIUKOB-IECKOIUPOBIINKOB) 1
YTUIUT JUIsI TIpOCMOTpa W 00paboTku ayauo- u BuaeodaizioB (OecruiaTHOe MNPOrpaMMHOE
obecriedeHne, He OTPaHUICHO, OECCPOUHO)

e WinDjView — mporpamma ansi mpocmotpa daitnoB B ¢popmare DIV u DjVu (cBoGomHOe
MPOrpaMMHOE 00eCIIeueHUE, He OTPAaHIYEHO, OECCPOUHO)

e Foxit Reader — mnpukiagHoe mporpamMMHoe oOecredeHHue Ml MPOCMOTpa 3SJIEKTPOHHBIX
NokyMeHTOB B cranmapre PDF (OecruiaTHoe mporpamMmmHOe oOecriedeHue, HE OTrpaHUYCHO,
0OeCcCcpovHO)

5. IEPEYEHb OCHOBHOM " LZ{OHOJIHHTEJIBHOFI YUEBHOM JIUTEPATYPBI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITVIMHBI

5.1. OcHoBHas IuTEpaTypa

1. KpaBuenko, H.FO. ®usuka: y4eOHHK U MPAKTUKyM [UIsi CPEOHET0 MpodeccroHalIbHOTO
obopazoanmss / H.IO. KpaBuenko. — MockBa: MzmarenbctBo IOpaiir, 2024. — 300 c. —
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-01418-1. — TekcT: 3meKTpOHHBINA //
O6pazoBatenpHas wiargopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/537596

2. KanamnukoB, H.II. ®dusuka: y4eOHUK M NPaKTHUKYM JUIsl CPEAHEro NpodhecCHOHAIbHOTO
obpazoBanus / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ u3a., nepepad. u mon. — Mockaa:
WznarensctBo FOpaiit, 2024. — 496 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-16205-9. — Texkcrt: snexktpoHHbIi // ObpazoBarenbHas miardopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/542247

5.2. lonotHUTEIbHAS JIUTEPATYpPa

1. ®wupcos, Anekcannp BukropoBuy. ®@usuka s mpodeccuii M CreUaTbHOCTE TEXHUYECKOTO M
€CTECTBEHHOT0-HAyyHOro  npoduiieil: y4eOHMK JUIi  KCHOJb30BaHMS B y4yeOHOM  IIpolecce
obpazoBarenbHbIX yupexaeHuii CI1O Ha 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHus C TIOTyYeHHEM CPETHETO
obmero obpazoBanusi / A. B. @upcos; mox penakuueit T. Y. TpodumoBoii. - 4-e uza., crep. - Mocksa:
Axanemust, 2019. - 350 c.: wn., Tabn. - (IIpodeccronanmsHoe oOpazoBanue. OOmIe00pa3oBaTeILHbIC
JucuuruaHbl). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucust VpanoBHa. ®dusmka i mpodeccuid U crelUaTbHOCTEW TEXHUYECKOTO WU
€CTECTBEHHO-HAY4YHOro Ipoguieil: cOOpHUK 3a1ay: yyeOHOoe 1mocoOHe /i MCHOb30BaHUsS B yUeOHOM
nporrecce oopazoBarenbHbIX opranmsaiwii CI1O Ha 6a3e 0cCHOBHOTO 00111ero 00pa3oBaHusi C IOTyYECHUEM
cpemnero odrrero oopazosanusi / T. U. Tpodumoa, A. B. @upcos. - 2-e u31., crep. - MockBa: AkaieMus,
2018. - 286 c.: un. - (IIpodeccronansHoe 0bpazoBanue. OOIIe00pa3zoBaTeNbHbIe TUCIUILIHHED). - [ SBN
978-5-4468-6583-3

3. Tpodumona, T. 1. PykoBOACTBO K perieHuto 3a/1a4 no ¢pu3uke: yaeOHOe mocoOue ISl CPeTHEro

npodeccuonansHoro oodpaszosanusi / T. U. TpopumoBa. — 3-e m3zd., ucnp. u gom. — Mocksa:
WznarensctBo Opaiit, 2024. — 265 c. — (Ilpodeccronansuoe obpazoBanue). — ISBN 978-5-
534-15474-0. — Texkcr: anexktponHbli // OOpasoBarenpHas miatdopma HOpaiir [caift]. —

URL: https://urait.ru/bcode/536638
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5.3. Illepuoauyeckne U3IaHus
1. Becthuk MockoBckoro ynuBepcurera. Cepus 03. ®usuka. Actponomusa. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Tlepeuenbr pecypcoB HHGPOPMALUOHHO-TEJIEKOMMYHHKAMOHHOH cetn  «MHTepHeTY,
HEeO0OXOAUMBIX /IJI51 OCBOEHUS AU CUMIIUHBI

y1eKTPpOHHO-0u0IMoTeuHbIe cucteMbl (IBC)

1. O6pasoBarenbHas mwiatpopma «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJINOTEKA OHJIAMH» http://www.biblioclub.ru/
3. ObC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbHbie 6a3bl JAHHBIX

1. BuptyansHbiii unTaneHbii 3a1 Poccuniickoii rocynapcrennoi oudmuorexu (PI'b)
https://1diss.rsl.ru/;

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

3. HanmoHnanwsHas sexkTpoHHas ounbauoreka https://rusneb.ru/;

4. ITpesunentckas 6unbmmorexka uM. b.H. Enbriaa https:/www.prlib.ru/;

5. "Jlexkropuym TB" - Buneonekuu Benymux JiekropoB Poccun http://www.lektorium.tv/

HNudopMmannoHHbIe CIPABOYHBIEC CHCTEMbI
1. KoncynpranT [Lntoc - cipaBouHas mpaBoBas cuctema (JOCTYI MO JOKAJIbHOU CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypchbl ¢B0OGOIHOIO J0CTYNA
1. KubepJlenunka http://cyberleninka.ru/

2. MUHHCTEPCTBO HAYKM M BHICIIETO 0Opa3oBanus Poccuiickoit deneparnuu
https://www.minobrnauki.gov.ru/;

3. MunucrtepctBo npocsernienus Poccuiickoit deneparuu https://edu.gov.ru/

4. ®enepanbblii nopran "Poccuiickoe obpazoBanue” http:// www.edu.ru/;

5. Enunas komtekuus nudpoBsix 00pa3oBareiabHbIX pecypcos http://school-collection.edu.ru/ .
6. Ilpoext ['ocynapcTBEHHOro HHCTUTYTa pycckoro sa3bika uMeHu A.C. [lymkuna "Ob6pa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

7. CnpaBouHO-uH(pOopMaMOHHbIHN mopTan "Pycckuii s3b1k" http://gramota.ru/;

8. CroBapu u >HIMKI0oNennA http://dic.academic.ru/;

CoOcTBeHHbIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popMmanuonHbie pecypebl Kyol'yY

1. Dnexrponnslii katanor Hayunoit 6nbanorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITas cpeaa MOIYJIBHOTO TMHaMu4Ueckoro ooydenust Kyol'y

https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIAHOB, y4€OHO-METOJUUECKHX KOMIUIEKCOB, MyOIMKauii 1 KoH(pepeHIuit
http://infoneeds.kubsu.ru/

5. DnextponHbIi apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/
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6. METOAMYECKHE YKA3AHUSA JIA OBYYAIOLIIUXCA IO OCBOEHMHIO
JUCHUIIIMHBI

3aJ10roM yCIeUTHOTO OCBOCHUS yUeOHOTO Kypca « DU3HKay SIBIISETCS MOCEIIEHUE JIEKIIMOHHBIX
U [IPAKTUYECKUX 3aHATHH (JJa00paTOpHBIX padoT), TaK KaK MPOITyCK OJHOI0, a TeM 00Jiee HECKOJIbKUX
3aHSATUH MOXET OCJIONKHUTH OCBOEHHE pa3feloB Kypca. Ydaliuecs Al MOJIHOLEHHOTO OCBOSHHS
JIOJKHBI COCTABIIATh KOHCIIEKThI KaK IPH IPOCIYLIIMBAHUU €I0 TEOPETUUYECKOM (JIEKLIMOHHOM) yacTH,
TaK W NpPU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenaTenbHO, 4TOOBl KOHCIEKTHI JICKIHHA U
CEMUHApPOB 3alMCHIBAIMCh B JIOTMUECKOW MOCIEI0BATEIBHOCTH U3YyUEHHs Kypca M COJIEP’KaIUCh B
OJHOH TeTpaan. ITo obecrieynT Ooiee MOTHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHATHSAM, TaK
Y CECCUOHHOMY KOHTPOJIIO 3HaHUM.

B xonme nexumii mpemogaBaTellb M3JIaraeT W Pa3bACHSAET OCHOBHBIC, HAaMOOJEE CIO0XKHBIC
IOHATUS TEMbI, a TAKXKE CBS3aHHbIE C HEW TEOpPEeTHYECKHE M IPaKTUYECKHE MpOoOJIeMBbl, IaeT
PEKOMEHJALlY HAa CEMHHAPCKOE 3aHATHE U yKa3aHUS HAa CaMOCTOSTEIbHYIO padoTy.

[TpakTuyeckue 3aHaTus (JlabopaTopHble pabOThI) 3aBEPIIAIOT U3yUEHUE HAU0O0JIee BaKHBIX TEM
y4eOHOH TUCIMIUIMHBI M CITY>KaT JIJIs 3aKPETUICHUS] H3yYSeHHOTO MaTepuana.

JuakTuyeckue ey NpakTHYECKUX 3aHATHH (J1abopaTopHBIX padoT):

- yriayOJieHue, CHCTeMaTH3alus ¥ 3aKpeIUIeHne 3HAaHUH, IPEBPAIICHUE X B YOCKICHUS;

- IpOBEpKa 3HaHUM;

- IPUBUTUE YMEHUHN U HaBBIKOB CAaMOCTOSITEIILHOM paboThl ¢ yUEOHUKOM, CTaTbe! U Tp.;

- pa3BUTHE KYJIBTYpBl peud, (OPMHUPOBAHUE YMEHMs apryMEHTHPOBAHO OTCTAUBaTh CBOI TOUKY
3peHHsI, 0TBEYAst HA BOIIPOCHI APYTHX CTYACHTOB U MPENOaBaTEes;

- YMEHHUE CIylaTh APYruX, 3a7aBaTh BONPOCHL.

B 3aBHCHMOCTH OT CTENEHM aKTUBU3AIMM MHEMHYECKOW WMJIM MBICIUTEILHON JESITEeIbHOCTH
CTYACHTOB (DOPMBI OpraHU3aLUU CEMUHAPCKUX 3aHATUI MOXKHO pa3eUTh Ha JIBa THIA:

1) penpoIyKTUBHBIN U 2) TPOAYKTUBHBIM.

PenpoayKTUBHBIN THI OpraHU3allMy 3aHATUS MPEINoiaraeT, IpeXxae BCero, akTUBU3AIMIO
MHEMHYECKHX CIIOCOOHOCTEH CTyIeHTOB. OHU JTOJKHBI 3aIIOMHHUTH U MEPECKa3aTh ONpeIeIeHHbIN
yueOHbI MaTepuaq Ha OCHOBE Marepuana JIeKIMH Wi y4eOHHMKOB. [IpOayKTUBHBIA THIT
OpTaHU3aINH 3aHATHUS TPEATIONIATaeT aKTHBH3AINIO MBICITHTEIBHBIX CIIOCOOHOCTEH cTyIeHTOB. OHI
JIOJKHBI CPaBHUTh, TPOAHATN3UPOBATh, 0000IINTh, KPUTHUECKH OLEHUTH, CJIENIaTh YMO3aKIIIOUCHHE
Ha OCHOBE YCJIBIIIIAHHOTO WJIM TIPOYUTAHHOTO MaTepHraa.

Bun (dhopma) mpaktuyeckux 3aHATHH (J1TaOOpaTOpHBIX paboT) onpenensercs: coaepkaHueM
TEMBI, YPOBHEM MOJATOTOBKH CTYJIEHTOB JIAaHHOW TpYNIbI, HAmpaBleHHEM W MpopuiIeM ux
MOJITOTOBKM, HEOOXOAMMOCTBIO YBSI3aTh IpenojaBaHue Yy4yeOHOM JUCHMIUIMHBI C JPYTHMMHU
IVCIUIUIMHAME, W3y4YaeMBIMH CTyICHTaMH. Buj cemuHapa mpu3BaH CHOCOOCTBOBaTh HamOojee
MIOJTHOMY DPACKPBITHUIO COJIEpXKaHUSA M CTPYKTYpbl 0OCyK7ZaeMoill Ha HEM TeMbl, 00ecleyuTh
HaMOOJIBIIYIO aKTHBHOCTH CTYJICHTOB, PEIICHHE MTO3HABATEIBHBIX M BOCIIUTATEILHBIX 3a/1a4.

Haubounee pacnpoctpaneHHON GOPMOIT MPaKTUUECKUX 3aHATUN MO (PU3UKE SBIISETCS PELICHUE
pacueTHbIX 3a7a4. Tak Kak 3To OMH U3 IPHEMOB 00YUYECHHS, TOCPEIICTBOM KOTOPOTO 00eCTIeunBaeTCs
6osee ry0OKOe M TOJHOE YCBOEGHHE Yy4yeOHOro Marepuana Mo JUCIHUIUIMHE, TO OH 3aHMMaeT B
¢duznyeckoM 00pa30BaHWUU BaXHOE MECTO. UTOOBI KA4eCTBEHHOTO OCBOWTH MPEIMET, M3Y4YCHHE
TEOPETUYECKOT0 MaTepraia JOKHO COYETAThCS C CUCTEMAaTHUECKUM pEIIeHUEM Pa3InYHbIX 3aj1ay.

JlaHHBI Kypc pa3BUBACT y YYAIIUXCSl YMEHHE PEIIaTh TEOPETUIESCKHUE U pacueTHBIE 3a1a4H, a
TaKke OOIMe HWHTEJUIEKTyaJbHble YMEHUS W HABBIKM — aHAJIW3MPOBaTh, KOHKPETU3UPOBATH,
0000111aTh, MPUMEHSATH PUEMBI CPABHEHHS.

Pemrenune 3amau cocoOCTBYET OCO3HAHUIO YYAlIUMHCS CBOEH COOCTBEHHOW NEATENbHOCTH,
o0ecIeYnBaeT UX CaMOCTOSITETLHOCTh U aKTUBHOCTH, POPMHUPYET YMEHUS TIPUMEHSTD ITOTyYeHHBIE
3HaHUS B HECTAH/IAPTHBIX, TBOPUECKUX 3aJaHUAX. Y CTYJCHTOB TaKXKe BOCIIUTHIBACTCS TPyAOII00UE,
LI€JIEyCTPEMIIEHHOCTb, Pa3BHBAETCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTOMYMBOCTH B
JOCTIKEHUH TIOCTaBJIEHHOW 1LenH. B mporecce perieHust 3aiau peanu3yloTcss MEXIpeaMETHbIC
CBSI3U, YTO MO3BOJISIET YYalIUMCs MOJIyYaTh LEIIOCTHOE MPEACTaBICHUE 00 OKPYXkarolleM MHUpe ¢
LEJIbI0 HMCTIONIB30BAaHMS €ro B JajibHeWIel >ku3Hu. MHTerpamus ¢ TeMH NpeAMeTaMH, KOTOpbIe
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Ka)XXyTCsl CTYJAEHTaM JOCTaTOYHO NPHUBJIEKATEIBbHBIMU, ITO3BOJISET YCIEUIHO MOBBIIATh UHTEPEC K
¢u3uke U pa3BUBaTh MOTUBALMIO €€ U3ydeHus. VHTerpupoBaHue ¢ NpUKIaJHbIMU AUCHUIUIMHAMU
pacKpbIBaeT BO3MOKXHOCTH MPAKTUYECKOTO IPUMEHEHHUSI TPUOOPETAEMBIX 3HAHUH.

CamocrosiTennbHass  paboTa  yyammxcs — sBJISETCS  BakHeumed — ¢opmoil  ydueOHO-
[I03HABaTeNbHOrO Inpouecca. Llenap 3agaHuMil UIsl caMOCTOSATENBbHONM pPAabOThl — 3aKpPENUTh U
paclIMpUTh 3HAHMS, YMEHHs, HABBIKM, NPHOOPETEHHBbIE B pe3yJbTaTe M3Y4YEHUs IUCLUIUIMHBL;
OBJIAJIETh YMEHHEM HCIIOJIb30BaTh IIOJIyYEHHbIE 3HAHMUS B IIPAKTUYECKOM padoTe; IOJydUuTh
NEPBUYHbBIE HABBIKU MPO(ECCHOHAIBHON JEeSITEIbHOCTH.

3amaHus sl CAMOCTOSITENTbHON pabO0ThI BRIITOJHSIOTCS B TUCHbMEHHOM BHJIE BO BHEAY JUTOPHOE
BpeMs. Pabora JoKHA HOCUTH TBOPUECKUH XapakTep, IIPU €€ OLEHKE MpernojaBareib B HNEPBYIO
oyepesib OICHUBAET 00OCHOBAHHOCTb U OPUTMHAIBHOCTD BBHIBOJIOB. B mucbMeHHOH paboTe Mo Teme
3aJJaHMUs ydalluicsl JIOJDKEH IOJHO M BCECTOPOHHE PAacCMOTPETh BCE ACHEKThl TEMBl, YETKO
copMyIMpOBaTE U apryMEHTHPOBATh CBOIO MO3MIMIO IO HCCIETYyEeMBIM BoOIpocaMm. BriGop
KOHKPETHOTO 3aJaHus JUIsl CaMOCTOSATENIbHOM paboThl MPOBOJAUT IpenojaBaTesb, BeAyLIUH
MIPaKTUYECKHE 3aHATHUSI B COOTBETCTBUU C MIEPEYHEM, YKA3aHHBIM B IJIaHAX MPAKTUUYECKUX 3aHATUH.

Obwue npasuna 6blNOIHEHUSL NUCOMEHHBIX paOOm

Ha mepBoM 3aHATHM CTYACHTHI JOJDKHBI OBITH TPOMH()OPMHUPOBAHBI O HEOOXOAMMOCTH
COOJIIOJICHUSI HOPM aKaJeMHUYECKOM 3TUKM M aBTOPCKUX IpaB B Xojae oOydeHus. B wactHocTH,
IIPEIOCTABIIAIOTCS CBEICHUS:

- obmas nadopmarys 00 aBTOPCKHX MpaBax;

- IIpaBUjIa LUTUPOBAHUS;

- paBuiIa 0pOPMIICHHS CCHUIOK;

Bce umMetonyecs B TEKCT€ CHOCKHU TIIATEIBHO BBIBEPSIIOTCS U CHAOXKAIOTCS «aApEcCaMm.

HenomyctuMo BKIItOYaTh B CBOIO PabOTY BBIIEPXKKU M3 PabOT IPYyrux aBTOPOB 0e€3 yKa3aHUs
Ha 3TO, MEepPecKa3bIBaTh UYKYI0 paboTy OJM3KO K TEKCTY 0€3 OTCHUIKHM K HEW, HCIIOIb30BaTh UyXKHe
uzeu 0e3 yka3aHus IEpBOMCTOYHUKOB (3TO KacaeTcs u nHdopmaiuu, HailienHoi B UnTepHeTte). Bee
Clly4ad IjIaruata J0JKHbI ObITh HCKITIOYEHBI.

CIucok MCMOJIb30BaHHOM JIMTEpAaTyphl JOJDKEH BKIIOYaTh BCE HCTOYHHUKM HMH(OpMAaIuH,
M3y4YeHHbIE U TpOpaOOTaHHBIE CTYJEHTOM B IpOILIECCE BHINOJHEHUS PadOThl, U JOKEH OBITh
coctaBieH B cootBercTBUM ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckass ccopuika. OOmue
TpeOOBaHUs U MPaBUIIAY.

N3yuenne obmeoOpa3oBaTenbHOW  yueOHOM  aucuuruimHbl  «®Dusnka»  3aBepuiaercs
noABeJCHUEM HUTOrOoB B QopMe nuddepeHIIMpOBaHHOTO 3aueTa B paMKax MPOMEXYTOYHOU
arrectauuu cTyAeHTtoB B mpouecce ocBoeHus OIIOIT CIIO ¢ momyueHHeM CpeaHero oOILIero
obpazoanus (IITICC3).

7 OLHEHOYHBIE CPEACTBA JISA KOHTPOJIA YCIIEBAEMOCTH

7.1. Kputepuu oueHKHU 3HAHUH

0 O00011IeHHas OLIEHKA KOMIIETEHIIUN
terka Bamn (2-5 Gamos)

OO6yuaromuiicsi He OBNa/EN OLEHUBAEMOW KOMIIETEHIIMEH, HE PacKpbIBAeT
CYIITHOCTH TTOCTaBIIEHHOW Mpo0ieMbl. He ymeeT mpuMeHSITh TeoOpeTHIeCcKre
«HeynoBnetBopu | 2 Oajuia| 3HaHUSI B PpEHIEHHWH MNPAaKTHUYeCKOH curyanuu. Jlomyckaer OIIMOKH B

-TE€IILHOY - MIPUHAMAaEeMOM pEIIeHNH, B paboTe ¢ HOPMATHBHBIMH JOKYMEHTaMH,
HYJIEBOW YPOBEHb HEYBEPEHHO 0OOCHOBBIBAET [10JIyUCHHBIE Pe3yJIbTaThl. MaTepual uziaraercs
HEJIOTUYHO, 0€CCUCTEMHO, HEIOCTaTOYHO IPAMOTHO.
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«¥Y nosnerBoputen| 3 Oanna
BHOY - IIOPOTOBBIM

OOyuaromuiicst ocBomst 60-69% olleHUBaeMON KOMIIETEHITUH, MOKA3hIBACT
VIOBJICTBOPUTEIBHBIE 3HAHHWS OCHOBHBIX  BOIPOCOB  MPOIPAaMMHOTO
MaTepualia, YyMEHUS aHAIW3UPOBaTh, JENaTh BBIBOABI B  YCIOBHSIX
KOHKPETHON CHTyallMOHHOW 3afaud. V3maraer pemieHHEe MPOOJIeMBI

0a30BBIl YPOBCHb

YPOBEHB HEJI0OCTATOYHO IOJIHO, HETIOCIEA0BATEIBHO, JOIIYCKAET HETOYHOCTH.
3aTpyaHseTcs J0Ka3aTeIbHO 000CHOBBIBATH CBOM CY/KICHHUS.

OOyuaromuiicst ocBown 70-89% oueHuMBaeMOW KOMIIETEHLUH, YyMEET

IIPUHUMATh TEOPETUYECKUE 3HAHUS U IIOIYUYCHHBIM IIPAKTUYECKUN OIBIT B

«Xopomuoy - 4 Ganna pelIeHHH TMPaKTHYECKOH CHTyaluu. YMeNno paboTaeT ¢ HOPMAaTHBHBIMU

AOKYMCHTaMHU. Vmeer ApPrymMeHTUpOBaTb CBOU BBIBOABI W TNPUHUMATH
CaMOCTOATEJIbHBIC PEIICHNA, HO AOITYCKACT OTACIIbHBIC HETOYHOCTH, KaK I10
COACPIKAHUIO, TaK

1 110 YMCHHIO, HaBbIKaM pa6OTI>I C MMOCTAaBJICHHOM BOITPOCOM.

«OT1nuaHOY - 5
TPOIBUHY THIH Oamios
YPOBEHB

Ob6yuaromuiicst ocBoun 90-100% oneHnBaeMONW KOMIETEHLMH, YMEET
CBS3BIBaTh TEOPUIO C NPAKTUKOW, IPUMEHSATH IOJIYUYEHHBIH MTPaKTUYECKUN
OIBIT, aHAIW3UPOBaTh, HENATh BBIBOABI, NPUHUMATH CAMOCTOSTEIbHBIC
pelieHuss B KOHKPETHOW CUTyalMd, BBICKa3blBaTh U OOOCHOBBIBATH CBOU
cyxnaeHus. JleMoHCTpHpyeT yMeHHe BecTH OeceAbl, KOHCYIbTHPOBAThH
TpaXJaH, BBIXOAWTh W3 KOH(DIMKTHBIX cUTyanuil. BrageeT HaBbikamMu
paboTHI ¢ peleHneM 3agad, IpUMepoB. BrameeT MUCbMEHHOW W YCTHOM
KOMMYHHKaIHeH, JIOTHYeCKUM U3JI0)KEHUEM OTBETA.

7.2. OueHoYHbIe CPeACTBA /Jisl MPOBeIeHUs TEKYlIel aTTecTAluN
B nannom pa3zneJie npuBoasiTCs 00pa3ibl OLEHOYHBIX cpeacTB. [loHbIH KOMIJIEKT
OLIEHOYHBIX CPeICTB NPUBOAUTCS B MOH 1€ OLIEHOUYHBIX CPEACTB.

Texymuii KOHTPOJIb MPOBOAUTCS B (popme:

- (ppoHTANBHBIN OMpPOC

- MHAMBUAYAJIBHBIN YCTHBIN ONPOC

- MUCbMEHHBII KOHTPOJIb

- TECTUPOBAHUE 10 TEOPETUYECKOMY MaTepUaLy
- mpakTr4eckas (maboparopHas) padbora

- 3aIlMTa BBIIIOJHEHHOT'O 3aJaHUsl.

7.2.1 IllpuMepHBIE TeCTOBbIE 32/IaHU /ISl IPOBEICHHUS TEKYLIel aTTeCTallum:

Cuny, ¢ komopoti 6ce mena npumsa2uearomcs Opy2 K opyey, Hazvl8aiom:

O A) cunoii TpeHus:

O b) cunoit ynpyrocru;

[ B) rpaBuTanmonHoit cuioi

Cuna ecemupHo2o macomeHus y8eauvyumcs 6 2 pasa, eciu.

[] A) Maccy Kaxa0ro U3 B3aUMOJICUCTBYIOIINX TEJ YBEJIUYUTH B 2 pa3a;
O b) Maccy kaxxaoro u3 B3auMOACHCTBYIOLIUX TEJl YMEHBIIUTH B 2 pa3a;
O B) maccy oHOrO U3 TeN yBENINYUTH B 2 pasa.

FpaeumaquHHaﬂ NOCMOAHRHAA 8 3AKOHE 6CEMUPHOCO MACOMEHUS 0003HAYAEMCSl U YUCTIEHHO paesHa

N A) g=9,8 m/c?

0 B) G=6,67-10 "' H - mM*/xr?

0 B)K=400 Hm

Cuna ecemuproco macomenus ymenovuwumes 6 100 pas, eciu:
0 A) Tena comu3uth Ha 100 MeTpoB;

0 b) tena ynanuts Ha 100 MeTpOB;
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H B) paccrostaue mexay Tenamu yBenuuuthb B 10 pas.
7.2.2 IllpuMepHBIEe BONPOCHI /1JIs1 YCTHOTO ONPoca (KOHTPOJILHBIX padoT)

AJIs MIPOBEACHUSA Telcymei/i arrecranuu:

MexaHuka — 3T0 4acTh (PU3HUKH, KOTOpask U3y4aeT 3aKOHOMEPHOCTH MEXaHUUECKOI O ABMXKEHUS U
MIPUYMHBI, BBI3bIBAIOIINE UM U3MEHSIOUINE 3TO JTBUKCHHE.

1) Mexanuueckoe dsudicenue —

Pa3nenpl MexaHUKH: KHHEMATUKA U TUHAMUKA. Yem onu omauyaromes opye om opyaa?

2) Mamepuanvnas mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaexropust — BooOpaxxaemast IMHUS, COSAUHSIIONIAS TOJI0KEHHSI MaTepHaIbHOM TOUKH (Tena) B
OmKaiIIre ocie0BaTeNIbHbIe MOMEHTHI BPEMEHH.

S)Ilepemewyenue —

6)I[Iymo —

7)Yem onu omauvaromes opye om opyea?

8)Cropocmov —[? [popmyna

PaBHOMEpHOE NPSAMOIMHEHHOE ABIKEHHE — IBUIKEHHUE, TPH KOTOPOM TEJIO TIEPEMEIIIACTCS C
MIOCTOSTHHOM 110 MOJTYJIIO ¥ HAIIPAaBJICHHIO CKOPOCTHIO.

9)3axoH pagnomepHO20 NPAMOIUHENIHO20 O8UdCEHUA: opmya

10)Yckopenue —[? Jhopmyna

[IpssMonMHENHOE IBUKEHHE C TOCTOSIHHBIM YCKOPEHUEM.

11)3akon pasnoyckopenno2o npsAMOIUHEHO20 OBUMNCEHUS: POopMYIa

12)Dopmyna ckopocmu npu pagHOyCKOPEHHOM OBUNCEHUU: PopMYIa

13)3akon pasnozameodneHH020 NPAMOTUHENHO20 08UNCEHUS: (hopmYNa

[TpumepHbIe BOMPOCHI TSt KOHTPOJISI CAMOCTOSITETILHON pabOTHI:

14) @opmyna ckopocmu npu pagHo3ameonreHHOM OBUNCEHUU. popmya

[leprnonnyeckoe TBUKEHUE — IBIKEHHE, TIOBTOPSIOIIEECS Yepe3 PaBHbBIE MPOMEKYTKH BPEMEHH.
Bunpl nepuomyeckux ABMKEHUN: BpallaTeIbHOE U KOJIEOaTeNbHOE.

15) Yem onu omauuaromes opye om opyea?

16)I1lepuoo —

17)Ilepuod epawenus — epemsi 00H020 0O6OPOMA NO OKPYHCHOCHU. popmyna

18)Yacmoma epawernus —[? Jghopmyna

19) Unepyus —

20) Ilepeviii 3axon Hotomona —

21) Bmopoii 3axon Hetomouna —[? ]popmyna

22) Cuna — 6ekmopHas guzuyeckasn 6enuyuna, AGNAI0UAsCI Mepoll ...

23)Tpemuii 3axon Hotomona —

24) Cuna msaosicecmu — 2pasumayuorHas cuia, oeticmsyrowas na meno. [? |popmyna

Cuna ynpyroctu — cuja, BOZHUKAIOIIAs MIPH MaJiol JeopMaIiuu pacTsHKeHHs (CxKaTHsI) Tea,
HampaBJIeHHAs! TPOTUBOIOJIOKHO CMEIMICHUIO YaCTHI] TeJia MpH JedopMaIiuu.

25) 3axon I'yka —[? Jghopmyna

26)Cuna mpenus —[? |popmyna

7.3. OneHo4HbIe CpeacTBA VIS NPOBeCHHUS MTPOMEKYTOYHOM aTTeCTalul
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[IpomMesxyTouHas arTecTanus

Dopma - . JInyneie IIpumepsr
3HaHuA VYMeHnus PaKTHICCKUH KauecTBa OLICHOYHBIX
aTTecTaluu OIIBIT (BJIAACTh) 06y Haromerocs CpECTB
KonTtpons OneHka yMeHus OrneHKa HaBBIKOB Onenka Bompocsr:
Konrposnbnas 3HAHUS IIOHUMATh JIOTUYECKOTO CITOCOOHOCTH npujaratoT
pabota/lud- 0a30BBIX CIIELUAJIbHYIO COIIOCTABJICHHUS U IPaMOTHO U cA
(bepen MOJIOKEHUH | TEPMUHOJIOTHIO XapaKTePUCTHKHU YETKO M3JIaraTh
UpOBaH-
I B o0JyiacTH 00BEKTOB MaTepHua
ecrecTtBo3Ha- | OlleHKA YMEHUS OlLieHKa HaBBIKOB Ouenka 3amgauu
HUS pemats JIOTUIECKOTO CIIOCOOHOCTH MIPHUJIATaloT
TUTIOBBIE 337]a9M | MBITIUICHUS IPU TPaMOTHO U cs
B o0JyiacTH pellIeHNUN 3a/1a4 B YeTKO M3JIaraTh
npodeccuoHanb- | obmacTu X0/ peIIeHHUs
HOM pohecCHOHab- 3a]a4 B
JIeSTEIIbHOCTH HOW JeSTeNFHOCTH | 00NacTH
npohecCUoHab
HOH
JeSITETbHOCTH
u
apryMeHTHupo-
BaTh
pE3YJIBTATHI

7.3.1. IlpuMepHBIE BONPOCHI 1JIsI NPOBEACHUS IPOMEKYTOYHOM aTTecTanuu (Aud. 3a4yer)

XNk w

10.

1.

12.

13.

OcCHOBHBIE BUJIBI MEXaHUYECKOTO JBIKEHUs. 3akoHbl HhioTOHA. 3akoH BecemupHoro
TATOTEHUS.

Bunbel MexaHM4eCKON SJHEPTUH. 3aKOH COXPAHEHUS SHEPTUU. 3aKOH COXPaHEHUS UMITYJIbCa.
WNuepuus. MaepTHOCTH 1 ee Mepa. Bec Tena. HeBecomocTs.

MaremaTtnueckuil 1 npy>KUHHBINA MasTHUK. KoneOaHus U BOJIHBI.
MonexynspHo-KuHeTHUECKas TeopHsl. bpoyHoBckoe nBuxenue. [loctosiHHas ABorazapo.
VYpasuenue MengeneeBa-Knaneiipona. M3omnponeccs! 1 ux rpaduki.

ArperatHble cocTosiHUS BemecTBa. Juddysus B paznnusbix cpenax. BnaxHocTs Bo3ayxa.
3akoH Kymona. Onektprnueckoe mnone. HampspbkenHocts. Cynepriozunmst mnosed. Jluaum
HanpspkeHHOCTU. [1oTok HanpsKeHHOCTH.

Pabora cun snekrpocratuyeckoro nousis. [lorennuman. CBA3b MEXIy HaNpsHYKEHHOCTBIO U
MOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

JIMdnekTpukn B ANEKTpOCTaTUYecKOM Tmose. [lossspHple M HENOJSpHBIE IHUAJIEKTPUKH.
[Tonsspu3zanus AMAIEKTPUKOB. DIIEKTpUUEcKast UHIYKIUs. J{nanekTpuyeckas NpoOHUIaeMOCTh
Y BOCTIPUUMYHBOCTb.

[TpoBoaHMKH B 35ieKTpocTaTudeckoM moie. [loTeHnnan, Hanps>KeHHOCTb, MIJIOTHOCTD 3aps/ia.
OnektpoeMkocTh. KonneHcatopbl. CoenuHEHHWE KOHJIEHCATOpOB. EMKOCTh IIOCKOTO
KOHJCHCATOpa. DIEKTPUYECKOE MOJIE B KOHACHCATOPE.

DHEPrus CUCTEMBI 3apsA0B. DHEPrUs 3apsHKEHHOT0 KOHIEHCATOpa. DHEPTHUSl AIEKTPUUECKOTO
1oJIst

[loctosiHHbIM  snexkTpuueckuii  Tok. 3akoH Owma. Conpotusnenue. CoenuHeHue
conpotuBiieHuid. 3akoH Jlxoymnsa-Jlenua.
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14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

DnekTpoABMKyIIas cuia. 3akoH Oma 11 3aMKHYTOH 1ienu. [lone3Has v mosHas MOIIHOCTb.
KIIJI ncTouHnKa TOKa.

BzaumopeiictBue TokoB. MaruuTHO€E nojie. MarHuTHas MHAYKLUA.

Cuia Amniepa. Cuna Jlopenua.

HetictBue monst Ha Tok. Cuna Amnepa. Teopema o nupkymsinuu MarHuTHoro mojst. Ilose
IPSIMOIO U KPYTrOBOTO TOKOB. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

Cuna JlopeHna. /IBuykeHue 4aCTUIBI B OTHOPOAHOM MAarHUTHOM I10JI€.

OnexkTpoMarHuTHas MHAyKOus. 3akoH Papanes. B3aumnas unaykuusa. CaMOUMHIYKIMSL.
Koadduuuentsr B3auMHOM WHAYKIUH. MHIYKTUBHOCTb. WHIYKTHBHOCTH COJICHOM[A.
Tpancdopmarop. DHEprus MarHUTHOTO TOJIL.

ITepeMeHHBIH 2eKTpUUECKUN TOK. NHIYKTUBHOE, EMKOCTHOE U PEAKTUBHOE CONPOTHUBIICHUS.
Bekropnas nuarpamma HanpsbkeHuil. [lonHoe conporuBnenue. Pesonanc HanpsokKeHUM.
MoIHOCTb B LIeNU IEPEMEHHOTO TOKA. J[eHCTBYIOIINE TOK U HANIPSKEHHUE.

3aKoHBI TeOMETpUYECKON ONTHKU. Buabl mun3. [locTpoeHne n300pakeHUs B TOHKOM JIMH3E U
3epkaie. AGCOIIOTHBIN U OTHOCUTEINIbHBINA OKA3aTeNN MPEIOMIICHUS.

®opmyia yBenuueHus JuH3bl. Ontudeckas cuia JnH3bl. DopMyia TOHKOM JTUH3BI.

I'na3 u ero crpoenue. ban3zopykocTs U JalbHO30pKOCTh. Abeppauuu

Hucnepcus. [Indpakuus. Uatepdepennus. [Tonspusarmusi.

KopnyckyisipHO-BOJIHOBOH Jyanu3Mm.

CrernuanbHas TeOpUsi OTHOCUTENbHOCTH DiiHinTelHa. [IpeoOpa3zoBanust Jlopeniia.

Mogenr atoma Tomcona. Mopens aroma Pesepdopma. OTkpeITHE paguOaKTUBHOCTH.
N3otomnbl. ®oTo3¢ddeKT.

ConHeuHas cucreMa: IUIAHETHI 3€MHOW TPYMIbI, IJIAHETHI-TUTAHTBI, CIIyTHUKH, METEOPBI,
MeTeopuThl, actepouipl. Cucrema 3emis-JlyHa.

["anakTuKH, BUABI TaakTUK. 3BE3/1bl, KJIaccu(UKaLus 3Be31.

Teneckornsl u o6cepBatopun, MKC.

Teopun npoucxoxaeHus Beenennoii. OBomtonus Beenennoi.
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7.3.2. IIpumepHble 3a1a44 1JI POBeEAEHUs IPOMEKYTOUHOM aTTecTauuu (nud. 3a4yer)

Yactb 1. (Boibepume gepuwlii gapuanm omeema)

1 IlIpu dpotoaddexre paboTa BEIX0Ia AIEKTPOHOB U3 METAILIA 3aBUCUT OT
A. 4acTOThI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH I1aJIaOILETO CBETA

B. XxuMHuueckol pupoibl METAILIIOB

I'. KHHETHYECKON SHEPTUU BBIPHIBAEMBIX JJIEKTPOHOB

2. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTH CKOPOCTH IBUKCHUS A ajc puc 2.0t

Tena oT BpeMeHU. Kakoil 3 mpeiokeHHBIX TPapuKOB BBIpAKAET TpaduK s
YCKOPEHUS 3TOro Teina?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
- - -
1 2 3 & c 1 2 3 & c 1 ] ] & 1 2 3 8 C
-5 5 5 -5 >
t. o
A. b. B. I.

3. 3 Mosb BoAOpOaa HaxoAsaTcs B cocye npu temmneparype T. KakoBa temmnepatypa 3 Moib
a30Ta B COCYy/I€ TOTO ke 00beMa U IpH ToM ke naBienun? (Bomopoa u a30t cuntaTh UeanbHBIMU

ra3zamu)

A.28T; b.14T, B.2T; TI.T T

4. Ha rpaduke (cM. pHUCYHOK) TMpeICTaBIECHO
U3MEHEeHHe TemmepaTypsl T BemecTBa C TeUeHHEM
BpeMeHU t. B Ha4danbHBII MOMEHT BpeMEHHW BemiecTBo 1
HaXOJWJIOCh B KPUCTAUIMYECKOM cocTosiHMU. Kakas wu3
TOYEK COOTBETCTBYET OKOHUAHHIO MPOIIECCa TUTABIICHHS?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzoOpaxeHa 3aBUCUMOCTh aMILIUTYIbI
YCTaHOBUBIIIHUXCS KoneOanuii MasTHUKA oT JaCTOTEI
BBIHYXKJAloIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoOIIEHHE
aMIUTUTYIBl  YCTAHOBUBIIUXCS ~ KOJIeOAHWW  MasTHHKAa  Ha
PE30HAHCHOM 4acTOTe K aMIUIUTYyAe Konlebanuii Ha yactote 1,5 'l
pPaBHO

A.2; b.10; B.4; T.5.

6 Ha pucynke 1.03 n300pakeH mpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUHN TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJIKo. BUTOK pacmnosyiokeH B rOpu30HTAIBHON MJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIMU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEpTHKAIBHO BBEPX T

b. rOpru30HTAIBHO BIEBO <—;
B. ropusoHTaIBHO BIIPAaBO —>;
I'. BepTHKAILHO BHU3 . puc. 1.03

31



7 Ha pucynke 2.03 u300pa’keH MPOBOJIOYHBIA BUTOK, TI0 KOTOPOMY TEYET AICKTPUUCCKUI
TOK B HaIIPaBJICHUH, YKa3aHHOM CTPEJIKON. BUTOK pacnosyiokeH B TOpU30HTAIBHOM M1ockocTu. B
LEHTPE BUTKA BEKTOP UHIYKIIMM MATHUTHOTIO IOJISI TOKA HAIPABJICH

A. TOPU30HTAIIBHO BIIPaBO —;

b. ropu3oHTaIBHO BIIEBO <—;

B. BepTuKanbHO BHU3 l.

['. BEepTHKAIBHO BBEPX 1; puc. 2.03

8 VYron mageHus cBeTa HA TOPH3OHTAIBHO PACIIONIOKEHHOE IIIOCKOEe
3epkanio paBeH 30°. Kakum Oyner yros majeHusi CBETOBOIO Jy4ya OT
HETIOIBIDKHOTO MCTOYHHUKA, €CIM MOBEPHYTh 3epkaino Ha 10° Tak, Kak
MOKa3aHO Ha pUCyHKe?

A. 20° B.30° B.40° T.60°.

9 Vron majneHus cBeTa Ha TOPU3OHTAJIBHO PACHOJIOKEHHOE IUIOCKOE 3€pKajo paBeH 30°.
Kakum Oyzaer yron Mexay MNagaloldM M OTPaKEHHBIM JIydamu, €CIIH
MOBEPHYTH 3epKaio Ha 10° Tak, Kak OKa3aHO HA PUCYHKeE?

A. 80% B.60% B.40°% TI.20°

10 ITopsinkoBelii HOMep amroMuHUs B Tabnume MenaeneeBa 13, a
MaccoBO€ YUCII0 paBHO 27. CKOJIBKO 3JEKTPOHOB BPAIIAlOTCs BOKPYT siipa aTOMa aJIFOMUHUSA?
A.27; Bb.13; B.40;, T.14.

11 B crexnsiHHON TpyOKe IBUratOTCs 3JIEKTPOHBI. B CTOPOHY OTKJIOHUTH UX MOJKET. ..
A. TOJIBKO 2JIEKTPUYECKOE T10JIE

b. TonbKO MarHUTHOE I0JIE

B. TONBKO COBMECTHOE IEUCTBUE DIEKTPUYECKOIO U MArHUTHBIX ITOJIEH

I'. KaK 2IEKTPUYECKOE, TaK U MATHUTHOE T10JIE

12 ®oroaddext - 3TO sBIEHUE B3aUMOJECHCTBUS CBETa C BEIIECTBOM, IPU KOTOPOM
IIPOUCXOUT

A. BBIpbIBaHUE aTOMOB

b. BeIpBIBaHUE DIIEKTPOHOB

B. mornomenue atomoB

I'. mornonieHne HOHOB

13. IlopsakoBelit HoMep ¢Topa B Tabnuue MengeneeBa 9, a maccoBoe uncino paBHo 19. Ckomnbko
3JIEKTPOHOB BpaIaeTcs BOKPYT sijipa aToma ropa?

A.19; b.10; B.9; T.28.
14. Mopuenb atoma Pesepdopaa onuceiBaeT aToM Kax. ..

. OTHOPOJTHOE 3JIEKTPUUYECKU HEMTPAIBHOE TEJIO OYEHb MAJIEHBKOI'O pa3zMepa

. I1ap U3 IPOTOHOB, OKPY>KEHHBIHN CIIOEM 3JIEKTPOHOB

. CIUTOIIIHON OJTHOPOJIHBIN MOJIOKUTEIBHBIN 1Iap ¢ BKPAIUIEHUSIMHU JIEKTPOHOB

. TIOJIO)KUTEIIBHO 3apsSKEHHOE MaJIOE SIPO, BOKPYT KOTOPOI'O JBUKYTCS DJIEKTPOHBI

— o

40
15. Snpo atoma 13 Ar COJIEPKUT
A. 18 npoToHOB 1 40 HEUTPOHOB

b. 18 mpoToHOB u 22 HeWTpoHa
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B. 40 mpoToHOB U 22 HEUTpOHA
I'. 40 mpoToHOB U 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE AMANAa30HA IIKAJIBI JJIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cTOJI011a TaOJIMIIBI C UX CBOMCTBAMU B MPAaBOM CTOJIOLE
A. W3JIy4YCHHE (CBOfICTBa) 1) HaMMEHBIIasAs YacToTa BOJIHBI U3
HEePEYNCIIEHHBIX
B. y.]'IBTpa(bI/IOJ'IeTOBOC 2) obnamaeT HanOOJBIIEH TTPOHUKAIOIICH
CIIOCOOHOCTBIO M3 MEPEUUCITIEHHBIX
B. pagrOBOIHBI 3) wucnons3yercs B MpuOOpax HOYHOTO
BUICHUS
I'. pentrenosekoe 4) obecreynBaeT 3arap KOXKH 4eJIOBeKa

Otser 3anummre B cienyromiem Buse (Hampumep, A1 B2 B3 1'4)

Yactb 2. (Pewtume 3ad0auu)

17. JIBurasicb ¢ Ha4aIbHOI CKOPOCTHIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ mporen myTh 155
M. C KaKuM yCKOpPEHHUEM JABUTAIICS aBTOMOOMIIb M KaKyI0 CKOPOCTh OH MPUOOPEN B KOHIIE ITyTH?

18. K wucrounuky Ttoka ¢ OJIC 9 B m BHyrpeHHuMm comporuBiaeHuem 1,5 Om
IPUCOEANHEHA 1I€Tb, COCTOSIIAs U3 ABYX MPOBOJHUKOB 10 20 OM KaXKIblil, COEAMHEHHBIX MEX]TY
co0oi mapaieNbHO, M TPETbEro IPOBOJHUKA CONPOTHBIEHHEM 5 OM, NPUCOECAMHEHHOTO
[OCJIEZIOBATENbHO K JBYM MHepBbIM. UeMmy paBHa cujla TOKa B HEpa3BETBICHHOW YacTU U
HaNpspKEHUE Ha KOHLAX Lenu?

19. JIBurasich ¢ Ha4aJIbHON CKOPOCThIO 36 KM/4, aBTOMOOMIIB 32 10 ¢ mpomten myTs 105
M. C KaKUM YCKOpPEHUEM JBUTAJICS aBTOMOOMIIb M KaKyI0 CKOPOCTh OH MPUOOPET B KOHIIE ITyTH?

20. K wncrounuky toka ¢ OJIC 12 B m BHyTpeHHuMm comnporusiaeHuem 0,5 Om
IPUCOEANHEHA 1IeTb, COCTOSIIAs U3 ABYX MPOBOJHUKOB MO 15 OM KaXKAblil, COEAMHEHHBIX MEX]TY
coOOi mMapajieNnbHO, M TPEThEro MpPOBOJHHUKA coNpoTuBieHueM 4 OM, NPUCOEIMHEHHOTO
MOCJIeZI0BAaTENbHO K JBYM MepBbIM. UeMy paBHa cuja TOKa B HEPa3BETBICHHOM 4YacTU M
HaIpsDKEHUE Ha KOHLAX Lenu?

OTBeTHI 3aHECTH B TAOIUILY:

Yacts 1:

Ne Bompoca 11213456789 |10]11 1213 |14]|15]|16

bykBa oTBeTa

Yactp 2:

Ne Bompoca 17 18 19 20

OTBeT 3amaun
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8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKIOMOHHOI'O 3aHATHA

3akon BcemupHoro tarorenusi. {BukeHue TeJ1 moja AeicTBHEM CHJIbI TAKECTH

[To BTOpOMy 3akoHYy HbloTOHA MPUUMHON U3MEHEHUS ABMXKECHUSA, T. €. IPUUYUHON YCKOPEHHUS
TN, SIBISETCS cuUia. B MeXaHWKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBL.
MHorue MexaHu4eckue sIBJICHUS U IPOLECCHI ONPEAETSIOTCS ACMCTBUEM CUJI TSATOTCHHUS.

3axon Bcemuproeo msieomenus 0611 OTKpBHIT Mcaakom Hperotonom B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBICKa3ai MPEION0KEeHUE, YTO CHIIbL, yiepxkuBatomue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE sI0I0K0 MagaTh Ha 3emiro. [lo ero rumorese
MEXJIy BCeMU TelaMu BceneHHOW HeMCTBYIOT CHIIBI NPUTSHDKEHUS (TPaBUTALIMOHHBIC CHIIBI),
HaIpaBJIEHHBIC 110 JUHUH, COSTUHSIOMEHIIEHTpHI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B mnocnenyromue romst HproToH mbITancs HailTH (usnyeckoe OOBICHEHHE 3aKOHAM
JBUKEHHUS IUJIAHET, OTKPBITBIX acTpoHoMoM HMoranHom Kemnepom B Hauane XVII Beka, u aathb
KOJIMYECTBEHHOE BBIPAKCHHUE JUISl TPABUTAIMOHHBIX CHWJI. 3Has, KaK JBUMXKYTCS IUIaHeThl, HploTOH
XOTeJl ONPEJENINTh, KAKUE CUJIbI Ha HUX JAEHCTBYIOT. Pemenue 3toil 3anaun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUS.

Bce tena nputiaruBarorcs Apyr K APYry ¢ CHIOW, OPsIMO NPONOPLUHMOHAIBHOM UX MaccaM U
00paTHO IPONOPIUOHATLHON KBA/IPaTy PACCTOSIHUS MEKIY HUMHU:

m,m,

F = G—R2

Kosddunment nponopumonanbHocTi G OTMHAKOB JUIS BCEX Tell B npupojie. Ero Ha3piBaroT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr® (CH)

I'paBuTanMOHHAs MOCTOSIHHAS ObLa SKCHEPUMEHTAIBHO U3MEpPEHa AHTIMUCKUM (U3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJ€HHS B MNPUPOAE OOBACHAIOTCS IEHCTBHEM CHUJ BCEMHPHOTO TITOTEHHUS.
JBmxenue maner B COMHEYHON CHCTEME, HCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM, TPACKTOPUU MOJIETA
OATMCTUYECKUX PAKET, IBMKEHHE TEJT BOIM3U MOBEPXHOCTU 3€MJITH — BCE OHU HAXOJIAT OOBSICHEHHE
Ha OCHOBE 3aKOHA BCEMHPHOI'O TATOTEHUS U 3aKOHOB TUHAMHUKH.

Kaxnp1it npeamet Bo BeeneHHo BO3I€MCTBYET Ha IPYTrOM NpeIMET, OHU MIPUTATUBAIOT IPYT
Jpyra. OTO Ha3bIBAETCS CHJION TSKECTH, WM rpaBuTauued. Cuia NpUTSHKEHUS, WIM TpaBUTALMS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILIECTBA COAEPKUT 00BEKT, TEJ0, IpeameT. YeM
OombIlIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau teno obnamaeT oueHb HEOOIbIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJlsi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pacCTOSHUS MeXOy Tenamu. Yem Ommke Tena
HAXOAATCs APYT K APYTy, TEM cujia MPUTHKEHUs Oonbine. Uem oHM mamnblie APYT OT ApYyra, TeM
rpaBUTALs MEHBIIIE.

CoOcTBeHHOE TrpaBUTAIlMOHHOE Tmoie JIyHBl oOIpenenseT YCKOpeHHEe CBOOOJHOTO
najicHus gy Ha ee moBepxHocTU. Macca JlyHbl B 81 pa3 meHblie Macchbl 3eMJid, a €€ Paanuyc
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npuOim3uTeNbHO B 3,7 paza MeHbIIe paauyca 3emiad. [lo3ToMy ycKOpeHue gj ONpeaeTuTCs
BBIPAKECHHUEM:

M, M,-3,72
=G———
R? T2 81

=0,17g = 1,66 u/c?

B ycnoBusix Tako cinaboi rpaBUTAllMK OKa3aJIMCh KOCMOHABTHI, BhICaauBIInecs Ha JlyHe.
YenoBek B TaKMX YCIOBUSAX MOYKET COBEpLIATh T'MIaHTCKUE NMPbDKKU. Hampumep, eciau 4enoBek B
3eMHBIX yCJIOBHSX MOINPBHITHBAET HA BBICOTY | M, To Ha JlyHe OH MOT OBI MOANPBITHYTH HA BBICOTY
Oonee 6 M.

A ceifyac aBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CyLIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oonblle, YeM Yy YelOBEeKa, MOATOMY CHJa TXKECTU yjaepkuBaer ero Ha 3emuie. Ho 3emus
BO3/ICIICTBYET TaK, Kak OyATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoAsATcs B LeHTpe. Iloatomy cuiia
TSDKECTH B JIIOOOM MecTe 3eMIIH JI0JKHA PACCUUTBHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTd Ha mobepekbe Mopsi OoJIblie, YeM Ha BEpIIUHE TOphl. A ceifuac mpeacTaBbTe
4eJI0OBEKa, YJAJIMBILErocs € INOBEPXHOCTHM 3€MJIM Ha JAJNEKOE paccTosHMe. Tam cuila 36MHOTO
NPUTSHKEHUS OyIeT MHOTO ciadee.

Korna 4enoBek HaxOOUTCsS B KOCMOCE, OH COBCEM MCUYE3AET U3 IOJI 36MHOTO NPUTSHKECHUS.
['paButanus 3eMiau COBCEM HE JEWCTBYET Ha HEro (HO OHa €CTh, TOJILKO OYEHb ciabas u3-3a
6onb1Ioro pacctosiHus ot 3emiin). OH HaXOOUTCSI B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakeTsl,
KOCMHUYECKHE KOopabiiu, KOCMOHABThl MOTYT CBOOOJIHO JIETaTh B OTKPHITOM IPOCTPAHCTBE.

OpHMM 13 NPOSIBIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIACTCS CUIA MAICECMU.

Cuna TsKeCcTH — rpaBUTAIlMOHHAS CUJIa, JEMCTBYIONIAs Ha TEJO.

Tak mpuHATO Ha3BIBATh CHITy NPUTSKEHUS Tel K 3emiie BOM3M ee moBepxHocTH. Ecou M —
Macca 3emi, R — ee paguyc, m —Macca JaHHOTO Teja, TO Cujla TSYKEeCTH paBHa

M
F=G—m=mg

R2
TZie g — YCKopeHue c80000H020 nadeHus y TOBEpXHOCTH 3eMIIN:
F M
g 3eMJIH
g=_ =G =98"Y/,
m 3eMJIN

YckopeHre CBOOOTHOTO MaJICHHsl — YCKOPEHHEe, MPHOOpeTaeMoe TEeJIOM MO JCHCTBHEM
TPaBUTALIMOHHOW CUJIBI BOJU3M MOBEPXHOCTH HEOECHBIX Tell (TIaHEeT, 3BE3/).

Cuna TsDKeCTH HampaBlieHa K MeHTpy 3emud. B OTCyTCTBHE APYTHX CHI TEIO CBOOOIHO
najaer Ha 3eMIII0 C YCKOpPEHHEM CBOOOIHOTO M ACHHUS.

Cpennee 3Ha4YeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS JUIS PA3IUYHBIX TOYEK MOBEPXHOCTH
3emuu paBHo 9,81 m/c2.

[Ipu ynaneHuu OT MOBEPXHOCTH 3E€MJIM CHJIa 3€MHOTO TATOTEHUS U YCKOPEHHE CBOOOIHOTO
NaJeHUsT U3MEHSIOTCS OOpaTHO MPOMOPIIMOHATBHO KBAApPATy PACCTOSHUSA 7 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wutrocTpupyeT HM3MEHEHHE CWJIbI TATOTEHHS, JCHCTBYIONIEH HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopadJie MpH ero yAaJeHUuH OT 3eMJIH.
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N3MeHeHue Cuiabl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTA IPHU yIaJICHUU OT 3eMJIn

Urak, I'paBuranus (IpUTSHKEHUE, BCEMUPHOE TATOTECHUE, TArOTE¢HHUE) (OT JaT. gravitas —
CTSDKECTBY) —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CaMoe Caboe 83aumMooelcmeaue u3
Hux. Onpedenaemcs 83aUMHbIM NPUMANCEHUEM MeHCOY O8YMSL AMOMAMU (UIU SPYNNAMU AMOMOB).
Ecnu b1 nonooxcume 06a msauuxa na cmon, medxncoy Humu Oyoem npumsdiceHue, Ho Kpatine ciabdoe.
Ecnu mauuku eeipacmym 00 pazmepog 3emiau, COOMEemcmeeHHo, Culd 803paAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradarom, Kax npasuio, Kpynuwie o0vbeKmvl, 0bpasyroujue
epasumayuonnoe none. bnacooaps emy, mvl modxcem xooumv no 3emne, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuny crabocmu ee npossienus (MoabKo 8 MaKpomMacumaonax), npoxooum
Kpatihe cnodcho. Ecmb MHeHue, umo KEanmoesasi meopus 2pasumayuu noModicem 00beOUuHUums
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA

[Topsmox 00ydeHHs] MHBAIHUIOB W CTYACHTOB C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 00yueHUM CTYyAEHTOB-MHBAJIUIAOB M CTYJICHTOB C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI».

I[J'ISI JINI] C OIrpaHUYCHHBIMHA BO3MOXHOCTAMHAU 300POBbA npeayCMOTPCHBLI
o0Opa3oBaTenbHble TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TaKUX
T,
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PELIEH3US
Ha pabo4yo nporpammy no aucuumanne «Pu3nkay
36.04 O3 Bootexieee

Pabouas nporpamma no mucummmne «Dusnka» 418 CTYACHTOB (akyibTeTa
HMHCTIO ®I'BOY BO «Ky6I'Y» cocTasiieHa B COOTBETCTBHH C MPUMEPHOH Mpo-
rpammoii MPTIO, pexomennosannoe MenepanbHbiM rocy1apcTBEHHBIM aBTOHOMHEIM
ydapexaenuem «Mucturyra passutus npodeccnonansnoro obpasopanusy (GPIrGOY
A0 «MPI10») na 6a3e ocHosHOro 06mero obpa3oBaHus ¢ MOJYYEHHEM CpPEeIHEro
obuero obpasoeanus. [IporpaMma cocTaB/ieHa B MOJHOM COOTBETCTBHH C TpeboBa-
HUAMH y4eOHOro miaHa 1o cnenHanbHocTH 36 94 03 3oafexteeta

PaBouas nporpamma npeanonaraer pacnpeaenerue Tem M H3yueHHe Mare-
PHana no pasaenam. I'paMOTHO CTPYKTYpMpOBaHa, M OXBATHIBAET BCE AKTYaIbHBIE
HANpaBJieHUs MO AMCUMIUTHHE HA CErOAHAMIHHN JIEHb.

Bee pasnensi paGoueii nporpaMMel B nosHOM Mepe OTBEYAIOT TPEGOBAHHAM K
PE3yJIbTaTaM OCBOEHHMs y4eOHOH JMCIMIUTUHBI B COOTBETCTBMH C MPUMEPHOI MpPO-
rpammoi MPTIO, pekomennoBanHoe MeepanbHBIM roCy1apCTBEHHBIM ABTOHOMHBIM
ydpexenuem «MuctuTyTa passutus mpodeccuonansHoro obpasosanus» (PIBOY
A0 «MPTIO»). Kakaplii pasaen mporpaMMbl packphiBaeT paccMaTpHBaeMbie BO-
MPOCkI B JIOrHYECKOH MOC/e0BATEILHOCTH, ONPEAENAEMOi 3aKOHOMEPHOCTAMH 06Yy-
YEHMS CTYJEHTOB.

Jlist 3aKpensienns TeopeTHdeckux 3HaHMi, (JOPMHPOBAHHMA YMEHHIl M HABHI-
KOB CTY[EHTOB MPEJYCMATPHBAIOTCA KaK ayJHTOPHbIE, TAK U CaMOCTOATEIbHbIE 3a-
HATHA. KONHYeCcTBO ayMTOPHBIX 3aHATHH M BHEAyIUTOPHOH paGoThi CTYJEHTOB CO-
OTBETCTBYET TpeOOBaHMAM y4eOHOro raHa.

KoHTpons 1 ouenka pe3ynsTatoB 0cBOSHMs y4eGHOM AMCUMILTHHEI OCYLIECT-
BJLIIOTCA B CTPOTOM COOTBETCTBHH € TPeOOBaHUAMH yueOHOrO MyiaHa 1Mo AUCLUIIIH-
He. Paspaborannsie v npewiaraemele B mporpaMme (JOPMEI, H METOABI, TIO3BOJISIOT B
MOJIHOH MEPEe OCYIUECTBIATh KOHTPOJb M OLEHKY Pe3yabTaToB o0yueHus (OCBOEH-
HBIX HABBIKOB H YMEHHH, YCBOCHHBIX 3HAHHH).

[lepeyenb pekoMeHAyeMbIX yueOHBIX M3JaHHil, Hureprer-pecypcos, ocHOB-
HOH JIMTEPATYPh! BKJIKOYAET AKTYalbHble HCTOUHHKH, K KOTOPbIM Y CTYNEHTOB HMe-
ercs CBOOOAHBIN AOCTYI.

Jlannasi pabodas nporpamma Moxker OBITh PEKOMEHJOBAaHA JUTA H3y4eHHs
aucriibl «Dusnkay Ha (akynsrere MHCIIO OGIEOY BO «Ky6I Y.

PeuensenT:

3aBeytoumit kadempoi
Tero3HepreTHKy 1
Tennorexunkn «KyoI' TY»,

KaHAMJAT TEXHHYECKUX HAyK, A0UEHT E.B. Kouapsn

Ho Capsra & A




PELIEH3USI

Ha pabouyio nporpammy no gucuummue «Ou3uKan
36 OLO3 Aoorexsteesn

PaGouas nporpamma no mucummmue «®uzmiay nis CTyAeHTOB (akynbTeTa
MHCIIO ®I'BOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C NpUMEPHOH npo-
rpammodi MIPTIO, pexomennosannoe (denepaibroe rocyJapcTBEHHOE OlOAKETHOE
o0pa3oBaTenbHOE yupesIeHHe HONONHUTETHHOrO npodieccHOHaANBEHOro 00pasoBaHus
«MHCTHTYT pa3suTHa npodeccHoHaTbHOro obpasosanusy» (OGI'BOY AIIO «MPIIO»)
Ha Gase 0cHOBHOrO 06wiero o6pasoBanms ¢ nosyueHreM cpeasero obiero obpaso-

BaHus. Ilporpamma cocTasiena B MOMHOM COOTBETCTBUM ¢ TpebOBaHUAMH y4eOHOIo
NIaHa MO CENHANBHOCTH 36. OL O3 3o0restece.e.

B paccmarpusaemyio PI1J] Bkmouens! CJIETYIOILHE DJIEMEHTHI:
10. OGnacTh npuMeneHus nporpamMmbL.

11. Mecto aucuummins B crpykType ITTICC3.

12. Llemu u 3anaun aucuumuans! «Pusuxay.

13. Conepxanme mucuumnmbt « Pusukay CTPyKTypHpOBaHO MO BHAAM yaeGHEIX
3aHATHH € yKa3aHUEM UX 0OBEMOB.

14. Pacuer BpemMeHH B NporpamMme COOTBETCTBYeT 0GBEMY YaCOB, OTBEIEHHOMY
Ha u3y4eHHe AUCLHILIHHEI N0 yueGHOMY [U1aHy.

13, IIpeacraBien TeMaTHYeCKUil TaH NEKIME M IIPAKTHYECKAX (ceMrHApCKUX)
3aHATHH.

16. YkazaHo yueOHO-MeToaudeckoe ofecredeHne QUCHMILIAHEL, B TOM YHCHE: -

MepeveHh OCHOBHOH M JONMOJHUTENBHOM JIMTEPaTyphbl, JNEKTPOHHEIX PECYPCOB -
METOAMYECKHE DEKOMEHAAUHMH (MaTepuaisl) MpEnoJaBaTeNio, METOAUUYSCKHE
PEKOMEHJIaLHH CTY/IEHTaM.

17, YKka3sausl OpMbI TEKYLIETO, IPOMEKYTOYHOTO ¥ MTOFOBOTO KOHTPOJIS.

18. B npmwioxenun x nporpaMme npHBeAeHbl (OHIB OLEHOUHBIX CPEACTB
(®OC): BoOmpoCHl It CAMOKOHTPONA M NPOBEPKH KAYECTBA 3HAHHH CTYNCHTOB,
METOANYECKHE DPEKOMEHJAUMH 110 TNPOBEJCHUIO JICKIHOHHBIX, NPAKTHYECKUX M
CaMOCTOSITEJIBHBIX 3aHATHH.

HepocraTky HE BbIsAIBAEHEI.

PITJ] «Pu3ukanMoiKeT ObITh PEKOMEHI0BAHA UL HCTIONL30BAHKS B 06pa3o-
satesnbHOM npouecce HHCIIO dI'LOY BO «Ky6I'Y».

PenenseHr:
1.0. 3aB. Kadeapoi reo(pu3HUECKux
METO0B NMOUCKOB H pa3seaku «Ky0ol Yy,

KaHJIXJaT TEXHHYECKHX HayK, JOLEHT a1 E.W. 3axapuenko




