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1. MACIIOPT PABOYEM ITPOT' PAMMBI YYEBHOM JUCHUIIIUHBI «®U3UKA»

1.1. Ob6aacTh NpUMEeHeHHs MPOTrPaMMBbI

Pabouas mporpamma yueOHoi aucuurnabl bJ[.05 ®usuka paspaboraHa sl CTYyJIEHTOB
cnenpanbHocT 54.02.01 JIuzaiin (mo oTpaciasiM) B KayecTBE IMPUMEPHOM MPOrpamMMBbl IS
peaiM3aniii  OCHOBHOW mpodeccrHoHanbHOW oOpa3oBarenpHOl mporpammbl CIIO Ha 06asze
OCHOBHOT0 00IIeT0 00pa30BaHuUs C MOJIyYeHUEM cpeiHero oouiero oopasosanus (mporokos Ne 3
ot 21 mronsa 2015 r. Peructpammonnsiii Homep penensun 384 ot 23 wumions 2015 r. ®r'AY
«DUPO»); c BHECEHHBIMH U3MEHEHUSIMU, PEKOMEHI0BaHHbIMH DejiepaibHbIM TOCY1apCTBEHHBIM
OIOJDKETHBIM ~ O0pa30BaTEIbHBIM  YUPEKACHUEM  JONOJHHUTEIBHOTO  MPOPECCHOHATHLHOTO
obOpaszoBanus «MHCTHTYT pa3BuTtHs mnpodeccrnoHambsHoro obpaszoBanus» (OI'BOY 1O
«PIIO») ¢ yuerom IIpuMepHO#l OCHOBHOH 0011€00pa30BATEIBHON MPOTrPAMMBI CPEIHETO
obmero oOpa3oBaHHs, OJOOPEHHON penieHHeM (QeaepaTbHOrO  y4eOHO-METOIUYECKOTO
o0benuHeHus o obmiemMy oopa3zoBaHuio (TpoTokoa ot 28 uroHsA 2016 1. Ne 2/16-3), ¢ yuetom
yrouHeHuid ®PI'AY «DUPO» (mporokos Ne3 ot 25 mas 2017 r.)

1.2. Mecto Yy4eOHOW AUCHMIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKH
CIEeNMAJIMCTOB CPeHero 3BeHa:

VYueOnass mucnuruimHa «®Dusuka» SBISIETCS Y4eOHBIM TIPEIMETOM IO BBIOOPY U3
oOsi3arenpHONM mpeametHolt obmactu «EctectBennbie Haykum» DPI'OC cpemnero obmiero
o0Opa3oBaHMUsI.

Juctunnuna «®Pusnka» usydaercs B oomeodpazoBaTenbHoM nukiie yaeonoro OITOIT CITO
Ha 06a3e OCHOBHOTO 00IIET0 00pa30BaHus C MOJTYICHHEM CPEIHEro 00IIero 00pa3oBaHHUs.

Mecto yueOHoM aucuuruinHbl «DuU3KKa» - B cOcTaBe 00I1e00pa30BaTENbHBIX YYEOHBIX
IMCUUIUIAH TI0 BBIOOPY, (HOpMHUpPYEMBIX H3 00s3aTeNbHBIX MpeaMeTHhIX obmacteit PI'OC
cpenHero oobmero obpaszoBanus, M crnenuansHocTe CIIO cooTBercTByrOIIEro mpoduis
npodeccnoHaTbHOTO 00pa30BaHMUS.

[Tpu ocBoenun cnenuansHocteid CIIO rymanuTapHoro npoduis mpoheccuoHaTLHOTO
oOpa3zoBanus (pu3uka n3ydaercs Ha mpopmibHOM ypoBHe PI'OC cpennero obmiero oopazoBaHus.

1.3. Hesn u 3a1a4u y4eOHOH AUCHMIIMHBI — TPeOOBAHMS K Pe3yJbTaTaM OCBOEHHA
AUCHMILINHBI:

Conepskanue nporpaMmMmbl «Du3uKay HAMPaBICHO HA TOCTHKEHUE CICTYIONIUX Yyeell.

— OCBOEHME 3HaHUM 0 PyHAAMEHTaIbHBIX GU3NYECKUX 3aKOHAX W MPUHIUINAX, JIEKAIIUX B
OCHOBE COBPEMEHHOW (u3Mueckoll KapTUHBI MUpa; Haubojiee BaXXKHBIX OTKPBITUIX B 00JacTu
(GU3MKHM, OKa3aBIIMX OIpEAeNAIoNiee BIUSHUE HA Pa3BUTHE TEXHUKU M TEXHOIOTHHU; METOJaX
HAy4YHOTO TO3HAaHUS IPUPO/IBI;

— OBJaJICHWE YMEHHUSIMH TPOBOAUTH HAOMIOJEHUS, TIUIAHUPOBATh W  BBHIMOJHATH
SKCIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, MPUMEHSTh MOJIYYEHHBIE 3HAHUS IO
¢buzuke 1 OOBSICHEHHS pPa3HOOOpa3HBIX (U3MYECKUX SBICHUW W CBOWCTB BEIIECTB;
MPaKTUYECKH HCII0JIb30BaTh ¢busnueckue 3HaHUS; OLICHMBATh JOCTOBEPHOCTD
€CTeCTBEHHOHAyYHOU HH(pOpMalnu;

— pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
B TIpoliecce MPHOOpETeHHs 3HAHMM M YMEHHH MO (HU3UKE C HCIOJIb30BAHUEM PAa3JIMYHbBIX
HMCTOYHUKOB WH(OPMAITUU U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;

— BOCNHTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAaHHMS 3aKOHOB MPUPOJBI,
UCIIONIb30BAaHUS JIOCTIDKEHUN (U3UKKM Ha Onaro pa3BUTHS YENOBEYECKOW IHMBHIIM3AIINM;
HE0OXOIMMOCTH COTPYIHUYECTBA B MTPOLIECCE COBMECTHOI'O BHITIOJHEHUS 33/1a4, YBaXKUTEIBLHOTO
OTHOLICHHST K MHEHHIO ONIOHEHTa IMpH OOCYXIEHHHM TMpoOJIeM eCTeCTBEHHOHAYYHOI'O
COJIep>KaHMsl; TOTOBHOCTH K MOPaIbHO-3TUYECKON OLIEHKE HCIOIb30BAaHMUS HAYUHBIX JOCTH)KEHUH,
4yBCTBA OTBETCTBEHHOCTH 32 3aLLUTY OKPYXKAIOLIEH Cpebl;



— HCHOJb30BaHUE MPHUOOPETEHHBIX 3HAHUI U YMEHMU JIJIs1 PeIICHHUs MPAKTUUYECKUX 3a]1a4
MOBCEJTHEBHON JKM3HHU, oOecredeHuss Oe30MacHOCTH COOCTBEHHOW IKM3HH, pallMOHAIBHOTO
IIPUPOJIOIIOIB30BaHUS U OXPAHBI OKPYKAIOLIEH Cpeibl U BO3MOXKHOCTb ITPUMEHEHMsI 3HAaHUH IIpU
pelIeHNH 3a/1a4, BOSHUKAIOLINX B MOCIEAYIONIEH TPOopeCCHOHATBHON AeATEIIbHOCTH.

OcBoenue conepkaHust yueOHOH AUCHUILIMHBI «DHU3uKa) 00ecreunBaeT 10CTUKEHNUE
CTYJIEHTAMHU CJEIYIOLIMX PE3YJIbTaTOB:

JIUYHOCIMHBIX:

— YYBCTBO TOPJOCTH M YBa)KEHUS K HCTOPUH U JOCTIKEHHUSIM OT€YECTBEHHON (PU3UIECKOM
Hayk{; (U3MYECKU TPaMOTHOE IOBEJIEHHE B MPO(ECCHOHAIBHON AEATENILHOCTH U OBbITY IpHU
oOpanieHnu ¢ npudopamMu U yCTPOICTBaMU;

— TOTOBHOCTb K MPOAOJDKECHUIO 00pa30BaHMsI M MOBBIICHHUS KBaTU(UKALUU B H30paHHOM
poeCCUOHATLHOMN IEATENFHOCTH U 00BEKTHBHOE OCO3HAHKE POJIU (PU3HMUECKUX KOMIIETCHIINN B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTHXKEHHS COBPEMEHHOH (pr3nyeckod HAyKu U (PU3HYECKHUX
TEXHOJIOTUI Ui TOBBILICHUSI COOCTBEHHOTO MHTEIJICKTYAJIbHOTO PAa3BUTHS B BBIOpaHHOU
poecCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHE CaMOCTOSTEIbHO J0ObIBaTh HOBBIE JUIsl ce0s1 (pu3nuecKue 3HaHMsL, UCIIONIb3Ys IS
3TOrO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUH;

— YMEHHE BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLIEHHS] B KOMAHJIE€ IO PELIECHUIO
00ImMX 3a7a4;

— YMEHHE YNpaBisATh CBOEH MO3HABATEJILHON AESTEIbHOCTHIO, IMPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMenHbIX:

— HCIIOJIb30BAHME PA3JIMYHBIX BUJOB I[1O3HABATEJIbHOM JIE€ATENBHOCTH Ul PELICHUS
¢bu3nyeckux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJI0B MO3HaHUs (HaOIr01eHus,

— OIHUCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3yYEHUS Pa3JIMYHBIX CTOPOH OKpY’Karolen
JIEHCTBUTEIIFHOCTH,

— HCMOJb30BAaHUE OCHOBHBIX MHTEIUICKTYaJbHBIX OIEpaluii: MOCTAaHOBKMU 3ajayd,
(dbopMyIMpOBaHUS THUIOTE3, aHAJIM3a M CHHTE3a, CPAaBHEHMs, OOOOIIEHUS, CHUCTEeMaTH3alUH,
BBISIBJICHUSI IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB, (POPMYJIMPOBAHHUS BHIBOJIOB JJIsI
U3YUEHUsS] PA3IUYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SIBIEHUI M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOGeCcCHOHAIBHOU cdepe;

— yMEHME Ir'€HEepUpPOBaTh UJEH U ONPENEIATh CPEACTBA, HEOOXOJUMBIE JIJIsl UX peaTn3aluy;

— yYMEHHME UCHOJb30BaTh pA3JIMYHbIE HCTOYHUKM JUIS MOJIy4e€HUS (PU3NYECKOU
nH(pOpMalIHY, OLIEHUBATh €€ IOCTOBEPHOCTH;

— YMEHHe aHAJIM3UPOBATh U MPEJCTABIATh HH(POPMALIMIO B PA3IMUHBIX BUAX;

— yMeHHe MNyOJIMYHO NPEICTABIATh Pe3yJabTaThl COOCTBEHHOI'O MCCIENOBAHUS, BECTH
JTUCKYCCHUH, JIOCTYIHO W TapMOHHUYHO COYeTasl coJepkaHue M (OpMbI IpeacTaBIsieMoi
nH(popMaLnu;

npeomemmuuix:

— c(hOpMHUPOBAHHOCTb MPEACTABIECHUI O POJIM U MecTe (PU3UKU B COBPEMEHHOIN HaydHOMH
KapTHHE MUpa; MOHUMaHHe (U3NYECKOI CYIITHOCTH HabIIoJaeMbIX Bo BeeneHHol siBieHuit, ponu
¢us3uku B GOpMHUPOBAHUU KPyrozopa u GyHKIIUOHATHHOW IPAMOTHOCTH YEJIOBEKa JIJIsl PEIICHUS
MPAKTUYECKHX 33/1a4;

— BIJIQJICHHE OCHOBOIMOJArallUMu (QU3NYECKUMHU TOHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPHUSIMH; YBEpEHHOE UCIOIb30BaHUE (PU3UUECKON TEPMUHOIOTMU U CUMBOJIUKHY;

— BIJIQJICHHE OCHOBHBIMH METOJAaMM HAy4YHOI'O MO3HAHUS, MCIONb3YEMbIMH B (HU3UKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMmeHHsl 00pabaTbiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKMBATh 3aBUCUMOCTb MEXIY
(bu3MYECKUMHU BEIMUYNHAMU, OOBSICHSTD MTOJIyY€HHBIE PE3yJbTaThl U A€TaTh BHIBObI;

— chOpMHPOBAHHOCTh YMEHUS pemaTh (hpu3ndecKue 3a1a4H;



— c(hopmMHpOBaHHOCTH YMEHHUSI IPUMEHSATH MOJTYYSHHbIE 3HAHUS JJI11 O0BSACHEHUS YCIOBUIA
MPOTEeKaHUs (PU3WYECKUX SBJICHHA B TpHUpoAe, NMPOodecCHOHATBHOW cdeper s MPUHATHSA
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;

— copmupoBaHHOCT,  COOCTBEHHOM TMO3ULMKU 1O OTHOUICHHIO K  (U3MYECKOM
nH(pOpMAaIINH, TTOTYy9aeMON U3 Pa3HBIX UCTOYHHUKOB.

1.4. IlepeyeHb NMIAHMPYEMBIX Pe3yabTATOB O00Y4YeHUS MO AUCHMILINHE (NepevyeHb
¢GopMupyeMbIX KOMIIETEHIN)
He npedycMOmpeHo.

2. CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCHUIIINHBI

2.1. O6beM y4eOHOI TUCIUITHHBI U BU/IbI Y4e0HO#i paboThl

. Bcero Cemectpsbl
Bun yaeOHO# paboThI 4ACOB 1 5
YuedHas Harpy3Kka (Bcero) 78 32 46
AynuTopHble 3aHATHS (BCEro) 78 32 46
B Tom uuce:
3aHATHUS JICKIIMOHHOTO THUIIA 16 22
MIPAKTUYECKHE 3aHATUS (IPAKTUKYMBI) 16 24
CamocrosiTesibHas padoTa (Bcero) HE IPEe1yCMOTpEHA
[TpomesxyTounas arrectanus (9K3aMeH/3a4et/aud.3a4uer) . 3a4yer
OO01mas Tpy10eMKOCTh 78 32 46
2.2. CTpyKTYypa THCHMILINHBI:
KosimuecTBO ayTHTOPHBIX YaCOB
HaumeHoBaHue pa3aejioB H TeM Teoperuueckoe IIpakTH4eckne u
Bcero 6 JadopaTopHbie
o yquHe 3aHATHUSA
Bsenenne 2 2
1. Mexanuka 16 8 8
2. Monekynsipaas ¢pusuka. TepmoanHamuka 12 6 6
3. DAeKTpOaAMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThI KBaHTOBOW (DU3UKU 4 2 2
6. DBomorus Beenennoi 4 4 8
Bcero mo gucnunianxe 78 38 40




2.3. TemaTuyeckuii NJIaH U cofepP:KaHNe YUeOHOI TUCHUIIMHBI «DU3nKa»

HaunmenoBa Copaepxxanue yueOHOIro MaTepuasia O0bem | Popmupyembie
HHe NPAKTHYECKHE 3aHATHS M CAMOCTOsITebHast paboTa | 4acoB | _ pggl;pc'i:H .
pa3ziesioB u odyuawierocst JbHBIE
TeM KOMIIeTeHIIUH
1 2 3 4
Beenenne | Copep:xanue y4eOHOro marepuaJia 2 OK 03
Jlexknun OK 05
Tema 1.1. ®uzuka — dyHIaMEHTANTBHAS HAYKa O TIPHPOJIC.
3navenue Gpuznku npu ocBoeHuu npodeccuit CI10 u
cunermanbHocter CIIO.
1. Coaep:xaHue yueOHOro MaTepuaJia 14 OK 01

Mexannka | Jleknuu OK 02

Tewma 1.2. Kunemarrka MatepruaabHON TOUKH OK 04
Tewma 1.3. [Ilunamuka OK 05
Tema 1.4. 3akoHbBI COXpaHEHUS B MEXAHUKE OK 07
Tewma 1.5. Mexanuueckue Kosie0aHus U BOJHBI

IIpakTHyeckne (1aGOpaTOpHbIE) 3aAHATHUSA 14
HccnenoBanue ABMKEHUS TEJA O JEHCTBUEM

MTOCTOSIHHOM CHUJIBIL.

N3yueHune 3aK0HA COXPaHEHUs UMITYJIbCA.

CoxpaHeHne MeXaHHMUECKON SHEePTUU IPU ABUKCHUU Tella

0JT ICHCTBUEM CHJI TSDKECTH U YIIPYTOCTH.

CpaBHeHue paboOThI CHIIBI ¢ ©3MEHEHUEM KUHETHUECKOM

SHEpPruy Tena.

N3ydenne 3akOHOB COXpaHEHUs Ha IPUMeEpe yaapa I1apoB

1 0AJUTMCTUYECKOTO MasATHHUKA.

N3ydyenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKEHHUS).

2. OcHoBbl | CoaepixaHue y4ueOHOI0 MaTepuaa 8 OK 01
MOJICKYJSIpH | JIleknuu OK 02
oii pusuku u | Tema 2.1. OCHOBBI MOJEKYIISIPHOW KHHETHYECKOW TEOPHUH. OK 03
TepMmoauHa- | VMneanbHslii ras OK 04

MHKH Tema 2.2 M3omporieccsl: 3aKOHBI M UX TpapuiecKkoe OK 05
IIPEICTaBICHHE OK 07
Tema 2.3 OcHoBBI TepMOaAMHAMUKH. [lepBoe Hauano
TEPMOJIMHAMUKH U €ro npuMeHeHue. Bropoe Hauano
tepmoauHamuku. KIT. Iukia Kapao
Tema 2.5. CBOICTBO MapoB, )KUIKOCTEH, TBEPIBIX T
IIpakTnyeckue (1adopaTopHbIe) 3aHATHSA 10
N3mepenue BnaxHOCTH BO3/1yXa.
W3mepeHne moBepXHOCTHOTO HATSDKEHUS KUIKOCTH.
Habmtonenue npouecca kpuctaumsanuu M3ydyenne
nedopmanuu pactsokeHus. M3ydenne TermmoBoro
pacuIpeHust TBEpIbIX Te.
N3yuenne 0coOeHHOCTEH TEMIOBOTO pacIIuPEHUs BOIBI.
3. Conep:xanue yueOHOro MaTepuaJia 14 OK 01
JuiekTpoan- | Jlekuuu OK 02
HAMHKAa Tema 3.1. DnekrpocraTuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MarHuTHbI€ SIBICHUS OK 05




Tewma 3.4 DnekTpoMarHuTHAsS UHAYKIUS
Tewma 3.5. DnekTpoMarHuTHRIE KOJIEOAHUS U BOJTHBI

IpakTuyeckne (1a00paTOpHbIE) 3AHATHUSA

N3yuenue 3akona Oma aJ1s yyacTka LenH,
MTOCJIEIOBATEILHOTO U MapaJlJIEIbHOTO COSTMHECHUS
MIPOBOIHUKOB.

N3yuenue 3akona Oma A1 TOJTHOM 1ETH.

N3yuenune sBaEHUS 2IEKTPOMAarHUTHON HHIYKIIHH.
OrnpezenieHne TeMIepaTypbl HUTH JIaMITbl HAKAJTMBAHUSI.
Onpenenenne 3/]C 1 BHyTpEeHHETO COIPOTUBIICHUS
HMCTOYHUKA HATIPSIKEHUSL.

16

OK 07

4. OnTuka

Coaeprxanue yueOHOro MaTepuasa

Jlexknun

Tema 4.1. Ilpupona cBera. OcHOBBI (hoTOMETpUHN

Tewma 4.2 DneMeHTbI T€OMETPUUECKON ONTUKH TOHKHE
nuH3bl. [locTpoeHne n300paxeHuil B IMH3aX U 3epKajiax
Tewma 4.3. BosiHOBBIE CBOMCTBA CBETa

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

W3yuenne n3o0paskeHus MPeIMETOB B TOHKOH JIMH3E.
N3ydenue untepdepeHuu u qUppaxiiy CBeTa.
I'pagynpoBKa CIIEKTPOCKOIA U ONPENEICHUE JUIMHBI BOJIHBI
CIIEKTPaJIbHBIX JIMHUH.

OK 01
OK 02
OK 04
OK 05

5. OcHoBBI
crnenuaabHoO
il Teopun
OTHOCHTEJIb
HOCTH

Coaep:xanue yueOHOro MaTepuaJia

Jlekuuu

Tema 5.1 OcHOBEHI crieliMaabHONW TEOPUU OTHOCUTEIHHOCTH.
[Tocrynate! Ditnmreiina. [IpeobpazoBanus Jlopena.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
WNHBapuaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyME.
[Toctynatel DiiHTelHA. [IpocTpaHcTBO U BpeMst
CHeIHaIbHOM TeOpUU OTHOCUTEIBHOCTH. CBS3b MacChl U
SHEPrUU CBOOOIHOM YacTUIIbl. DHEPT U TOKOSI.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
9J1eMeHTBI
KBAHTOBOM
puszuxn

Copepxxanue yue0HOro MaTepuaJjia

Jlexnun

Tema 6.2 DneMeHTH GU3UKU aTOMa, aTOMHOTO sI/Ipa U
3JIEMEHTAPHBIX YaCTHUI]

IpakTuyeckue (JiabopaTopHbie) 3aHATHS

1. Pacuer MmakcuManabHOW KMHETUYECKOW SHEPTUU
AJIEKTPOHOB MPH POTOIEKTPUUIECKOM P eKTe.
Omnpenenenne paboOThl BBIX0/1a 3JEKTPOHA 10 TpauKy
3aBUCUMOCTH MAaKCUMAJIbHON KMHETUYECKOU SHEPTUH
(hOTOANEKTPOHOB OT YaCTOTHI cBeTa. M3mMepeHue paboThl
BBIXO0/1a DJICKTPOHA.

2. Pacder 4acTOTHI U AJIMHBI BOJTHBI UCITYCKaeMOT'O CBETA
NP NEePEeXoe aToMa BOJOPO/Ia U3 OJHOTO CTAlIMOHAPHOTO
COCTOSIHUSI B IPYTOE.

3. Pacuer sHeprum CBs3M aTOMHBIX SITIED.

Ornpenenenue 3apsiia 1 MacCOBOTO YKCIIa aTOMHOTO S/pa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PAAMOAKTUBHOIO pacaa.
Brruncnenue sHepruu, 0CBOOOXKAAIOIIEHCS TTPH
paanoakTUBHOM pacnaze. OnpeneneHne mpoayKToB
SIIEPHON peakiuu. Beruncnenue sHepruu,
OCBOOOXKTAFOIIEICS TIPH SIICPHBIX PEAKITUSIX.

OK 01
OK 02
OK 04
OK 05
OK 07




1. Conep:xaHue yueOHOro MaTepuasa 6 OK 01

IBoJIIONNA Jlexknuu OK 02
Bcenennoit 7.1 ConHeyHas cucTeMa: IIaHeThl 1 Maible Tejia. Cucrema OK 03
3emus-Jlyna. OK 04

7.2 Ctpoenue u 3Bosmonus CoyiHIIa 1 3BE3I.
Knaccudukanus 38€371. 3BE3/1bI 1 HICTOYHUKH UX SHEPTHH.
7.3 T'anaktuka. CoBpeMeHHbIE ITPEJICTABICHUS O CTPOCHHUU
1 3BoJIIoIMY Beenennon

IIpakTuyeckue (JiadopaTopHbie) 3aHATHS 4
HcTopus pa3BUTHS KOCMOHaBTHKU

N3ydenne kapThl 3Be34HOr0 HeOa. HeOecHbIe KOOPAMHATHI,
OCHOBHBIE TOUKH U JTUHUU HEOECHOU Cephl.

Teneckomnsl, o6cepBaropuu, MKC

BCEI'O 110

OK 05
OK 07

2.3.1 KoHTpOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHS TUCIHUILIUHBI

KoHTpoJib M 0LleHKa pacKpbIBAIOTCS YEPE3 YCBOCHHBIE 3HAHUS U IPUOOPETEHHBIE 00YYaOIIMMHUCS
YMEHHUS, HallpaBJIeHHbIe HAa (OPMHUPOBaHUE OOLIMX U MPodhecCHOHAIBHBIX KoMIeTeHui. KomnereHnuu
JOJDKHBI OBITH COOTHECEHBI C MIPEIMETHBIMH PE3yIbTaTaMHu.

Kox 1 HauMeHOBaHHe Pasznen/Tema THI OlleHOYHBIX
(opMupyemMbIX KOMIIETEHUM i MeponpPUATHI
OK 01. Beibupats crioco0s! pemenust [Paznmen 1. Temsr 1.1., 1.2, 1.3 - ycTHBI  ompoc;
3a/1a4 mpodeccoHaIbHOM Paszgen 2. Temsr 2.1., 2.2., 2.3. (DPOHTAIBHBII OMPOC;
e TeIbHOCTH MPUMEHHUTEIBHO K Pasgen 3. Temsr 3.1., 3.2., 3.3., 3.4., OLIEHKA KOHTPOJBHBIX
Pa3IMYHBIM KOHTEKCTaM 3.5. pabor;

Paznen 4. Temsr 4.1., 4.2. Ha6n1(;z[eHHe 38 XOIOM

Pasnen 5. Temsr 5.1., 5.2., 5.3.

BBITIOJTHEHHS

Pasmen 6. Temsr 6.1., 6.2.
Pasmen 7. Temsr 7.1, 7.2

OK 02. Ucnonib3oBathk coBpeMennbie  [Pazmen 1. Temsr 1.1., 1.2, 1.3

1abopaTOpPHBIX padoT;
OIICHKA BBITTOJIHEHUS
1abopaTOpPHBIX padoT;

CpelcTBa MOWCKa, aHAIIN3a U Pazngen 2. Temnr 2.1., 2.2., 2.3.

OLIEHKA MPAaKTUYECKUX
MHTEpIpeTaluy nHGOpMaluy U Paznen 3. Temnr 3.1., 3.2, 3.3,,

pabort (pemienus
nHpOpMaIMOHHbIE TexHONMornn At (3.4., 3.5.

Ka4eCTBEHHBIX,
BEBIITOJIHEHUS 32729 Pasgen 4. Tems1 4.1., 4.2.

pacyeTHBIX 3a7a4);

nmpodeccHoHaNBbHOM e TENbHOCTH Pazmen 5. Temsr 5.1., 5.2., 5.3.
OIICHKA TeCTOBBIX

Pasmen 6. Temsr 6.1., 6.2.

aJTaHuM;
Pazzen 7. Temsr 7.1, 7.2 3 Ié ’
HaOJII0IEHHE 32 XO0M
OK 03. IlitanupoBats u Pazmen 1. Temsr 1.1., 1.2, 1.3 a o
BBITTOJTHEHHS
[pean30BbIBaTH COOCTBEHHOE Pasmen 2. Temsr 2.1., 2.2., 2.3. OJIHE
WHIUBY BHBIX
PO ECCUOHAIBHOE U TMYHOCTHOE Pasgen 3. Temsr 3.1., 3.2., 3.3., AUBHAYaT
IIPOCKTOB U OI[CHKA
pa3BUTHE, TPEANPUHUMATEIILCKYIO 3.4.,3.5.
. BBIITOJTHEHHBIX
nesTebHOCTD B podeccnonansHor  |Pasmen 7. Temsr 7.1, 7.2
[IPOEKTOB;
cdepe, UCIOTB30BATH 3HAHUSI 10 POCKTOB,
(MHAHCOBOI TPAMOTHOCTH B OIICHKA BHIOTHCHNA
PA3IMYHBIX KU3HEHHBIX AOMAIIHHIX
CHTYAIHAX CaMOCTOSITENILHBIX
OK 04. DddexTruBHO Paznen 1. Temsr 1.1., 1.2, 1.3 pador;
B3aMMOJIEHCTBOBATH U paboTaTh B Pasnen 2. Temsr 2.1., 2.2., 2.3. HaOIIIO/ICHHE 1 OLICHKA
KOJUIEKTHBE M KOMaHJIE Paspmen 3. Temsr 3.1., 3.2., 3.3., PpCHIICHUSA KEHC-3a/1a4,

3.4., 3.5. HaOJIIONEHHE U OLIEHKA




Pasgen 4. Temsr 4.1., 4.2. JIETIOBOM UTPBI;

Pasgen 5. Temsr 5.1., 5.2., 5.3. JubdepennrpoBanHbIii
Pasnen 6. Tems! 6.1., 6.2. 3a4eT

Pasznen 7. Temur 7.1, 7.2

OK 05. OcymiecTBiasTh YCTHYIO U Pazmen 1. Temsr 1.1, 1.2, 1.3
[MMICbMEHHYIO KOMMYHHUKAIIMIO Ha Pasgen 2. Temsr 2.1., 2.2., 2.3.
rocynapcTBeHHOM si3bike Poccwmiickoit |Pazgen 3. Temst 3.1., 3.2., 3.3,
Denepanuu ¢ yuerom ocobennocreir  (3.4., 3.5.

COLIMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temsr 4.1., 4.2.
KOHTEKCTa Paspgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Tems! 6.1., 6.2.
Pasnen 7. Temnr 7.1, 7.2

OK 07. ConeiictBoBath coxpanenuto |Paznmen 1. Temsr 1.1., 1.2, 1.3

OKPY KaIoIeH Cpebl, Paznmen 2. Temsr 2.1., 2.2., 2.3.
pecypcocOepexeHuI0, MPUMEHSITh Pasgen 3. Temnr 3.1., 3.2., 3.3.,
3HAHUS 00 U3MEHEHHUU KIIMMarTa, 3.4.,3.5.

[TPUHITUITBI OEPEHKITNBOTO Paznen 4. Temsr 4.1., 4.2.
MPON3BOICTBA, Y3 (HEKTUBHO Paznen 6. Temsr 6.1., 6.2.
NIEHCTBOBATH B UPE3BbIYANHBIX Pasgen 7. Temsr 7.1, 7.2
CUTYaIUAX

MK...

2.4. Conep:xanue pa3/iesioB JUCHUIIHHBI
2.4.1. 3aHATHA JEKIMOHHOI0 THIIA

No H dopma
pas- AMMCHOBAaH TEKyIIe
nema | W€ pasliesioB Coneprkanue paszjiena ro

n TEM KOHTPO
JI
1 2 3 4
1 cemecmp
Beenenne ®dusuka — QyHmaMeHTalIbHAsS HAyKa O IPUPO/IE. vV, T

EcTecTBeHHO-Hay4YHBIA METO/]] IIO3HAHUS, €T0 BOZMOKHOCTH U TPAHMIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHSI B IPOLECCE MO3HAHUS IPUPOJIBI.
MonenupoBanne GU3NIECKUX SBICHHUN U TporieccoB. Poib skcriepuMenTa
Y TEOPHH B Tpoliecce MO3HAaHU Nprposl. Dr3nyeckas BeTUIHHA.
[orpentnoctn m3mMepenuit pruzndeckux BenuynH. Ouznveckre 3aKOHBI.
I'panutsr npumeHUMOCTH (hr3ndecKuX 3akoHOB. [loHsATHE 0 Pr3Mdeckoit
KapThHe Mupa. 3HaueHue Gu3uKH npu ocBoeHuu npodeccuii CI10 u
cneransHocTeit CI10.

1 MexaHuka Kunematuka. Mexannueckoe asmxenue. [lepememnienne. [Iyts. Ckopocts. | Y, KP
PaBHOMEpHOE NpsMOIUHEITHOE JBUXKEHUE. Y CKOpeHue. PaBHOnIepeMeHHOe
psIMOJIMHENHOe nBMkeHne. CBoOoHOe najieHne. JBikeHne Tena,
OpOIIEHHOTO TIOJT YIJIOM K TOpHU30HTY. PaBHOMEpHOE IBMKEHHE 11O
OKPY>KHOCTH.

3akonbsl MexaHuku Herotona. [lepssiii 3akoH HeroToHa. Cuita. Macca.
Nwmnynsc. Bropoii 3akon Herotona. OcHOBHOM 3aKOH KJIACCHYECKOM
nuHaMuku. Tpetuit 3akoH HeioTOHA. 3aKOH BCEMHUPHOTO TSTOTEHUSI.
I'paBuranmonnoe nosne. Cuna Tsokectu. Bec. CriocoObl M3MepeHns: Macchl
Ten. CHiTbl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPAaHEHMsI UMITYJIbCa.
Peaxtusnoe nsmxenne. Pabora crisl. PaboTa moTeHIIHATIBHBIX CHII.
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Momnocts. DHeprust. Kunernueckas sneprus. [loTeHnanbHas sHeprusi.
3aKkoH COXpaHCHHS MeXaHW4IeCKol Heprun. [IpuMeHenne 3aKOHOB
COXpaHEHHUSI.

HemoHcTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Buabl MEXaHUYECKOTO IBYKCHUS.

3aBHUCHUMOCTh YCKOPEHUS TEJa OT €ro MacChl M CHJIBI, IEUCTBYIOIIEH Ha
Teno. CloxKeHue Cuil.

PaBeHCTBO ¥ MIPOTHBOITOIOKHOCTH HAIIPABICHUS CHIT ACHCTBUS U
MPOTUBOJICHCTBUS. 3aBUCUMOCTD CHJIBI YITPYTOCTH OT nedopMariu. CHITbI
Tpenus. Hesecomocts. PeaktuBHOE ABMkeHue. [lepexon noreHuManbHOM
SHEPTUH B KHHETUIECKYIO 1 0OpaTHO.

Mexanndeckue kojiebanus. KonebarensHoe nemkenue. ['apMoHnueckue
koneOanus. CBOOOJHBIE MeXaHUUeCKHUe KoneOanus. JInneineie
MexaHW9IecKre KonebaTeapHble cucTeMBbl. [IpeBpalienne sHEprun pu
KoJebaTenbHOM IBMKeHnH. CBOOOHBIE 3aTyXalOIie MEXaHIMIECKUE
KojeOaHus. BrIHYKICHHBIC MEXaHUYECKUE KOJIeOaHusl.

VYnpyrue Bonnsl. [lonepeunsie U NpoAOIbHbIE BOJIHBL. XapaKTEPUCTHKU
BOJIHEI. Y paBHEHHE TUIOCKOU Oeryeit BoiHbl. IHTEpQepeHIs BOIH.
[TonsiTre o qUdpakiuK BOJH. 3BYKOBBIE BOJHBI. YJIbTPa3BYK U €T0
MIPUMECHECHHUE.

OcHoBbI
MOJIEKYJISIPHO
i pu3uKHU U
TE€pPMOJIMHAM
UKA

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOUN Teopun. Y neanbublil ra3. OCHOBHbBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKOM Teopuu. Pazmepsl u Macca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe apmxenue. Auddysus. Cunbl u sHeprust
MEXMOJICKYJISIPHOTO B3auMoaencTBus. CTpoeHue ra3o00pas3HbIX, KUIKUX U
TBepAbIX Tel. CKOPOCTH ABHKEHHS MOJIEKYJ U UX U3MepeHue. Y neanbHbli
ra3. JlaBinenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETUYECKON
TeopuH razoB. Temneparypa u ee uaMepeHue. 1'a30Bble 3aKOHBI.
AOCOIOTHBIN HyIb TeMIeparypsl. TepMoanHaMudecKas IKana
TeMIIEpaTyphl. Y paBHEHUE COCTOSHUS UI€aIbHOI0 ra3a. MoJsipHas ra3oBas
MIOCTOSTHHASL.

OcHoBbI TepMOAUHAMHKH. OCHOBHBIE OHATHS U ONIPEIEICHHUS.
BuyTpennss sHeprus cuctembl. BHyTpeHHSs sHEpTHs UACAIBHOIO Ta3a.
Pa6ota u teruiora kak Gpopmbl iepeiaun SHEprid. TermmoeMKoCTb.

VY nenbHas TEIIOEMKOCTh. Y paBHEHHUE TemoBoro 6ananca. [lepsoe Hauano
TepMOJMHAMHUKH. AnrabaTHbIi npouecc. [IpuHIMIT AeiiCTBUS TEILTOBON
mamuHbl. KI1J[ TermioBoro asurarens. Bropoe Hawamo TepMOIMHAMUKH.
TepMmoanHaMudeckast MIKana TeMIepaTyp. XO0JIOINIbHBIE MALTHHBI.
TerutoBsle aBuratenu. OxpaHa IpUPOABI.

CgoiicTBa mapoB. Mcnapenue u koHjeHcarus. HachIeHHsbIi map u ero
cBOMCTBa. AOCONIOTHASI 1 OTHOCUTEINbHAS BIaXXHOCTH BO3/yxa. Touka
pocsl. Kunenne. 3aBUCMMOCTB TEMITEPATYPBI KUIIEHUS OT 1aBICHMUSL.
Ileperpetslii map 1 €ro HCMOIB30BaHUE B TEXHHKE.

CaoiicTBa )XuaKocTed. XapakTEpUCTHKA JKUAKOTO COCTOSIHHS BELIECTBA.
[ToBEepXHOCTHBIN €0H KUAKOCTH. DHEPrUsi HOBEPXHOCTHOIO CIOA.
SIBneHus Ha rpaHULIe )KUIKOCTH C TBEpABIM TeloM. KanwisipHble sBieHus.
CBoiicTBa TBEpABIX TeN. XapaKTEPUCTHUKA TBEPJOTO COCTOSHHS BEIIECTBA.
Ynpyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka. MexaHnuecknue cBOWCTBa
TBepAbIX Tell. TennoBoe paciinpeHne TBEPABIX TE U )KUIKOCTEH.
[1naBnenne 1 KpUCTAIITU3AIIHSL.

JlemMoHcTpaun

Hemwxenne OpoyHoBckux yactull. Auddysus. M3menenune nasieHus rasa ¢
W3MEHEHUEM TEMIIEPATyPHhI MIPH MTOCTOSHHOM o0beme. M3oTepmuuecknii u
n300apHBIN TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEpPTUu Tell Ipu
coBeplieHnU paboTbl. Mozaenu TemoBbIx aBurarteneii. Kunenue Boasl npu
MOHIKEHHOM AaBnieHun. [Icuxpomerp u rurpometp. SABneHus
MOBEPXHOCTHOT'O HATSDKEHMSI M cMauuBaHus. Kpuctamisl, amopdHbie




BCIIECTBA, XKUJKOKPUCTAINIMICCKHUE TEIIA.

DneKkTpoarHa
MUKa

DIEeKTPUIECKUI TOK B METaJIaX. DIIEKTPOHHBIN ra3. PaboTa BEIXoma.
ONEeKTpUYECKUH TOK B 3JIEKTPOIUTAX. DIAEKTposn3. 3akoHbl Papajes.
[IpumeHeHue 3neKTpoin3a B TEXHUKE. DINEKTPUUECKUH TOK B raszax u
BakyyMe. Monuszanus ra3za. Buael ra3oBbeix pa3psgoB. [lonstue o miaszme.
CBoliCTBa U IPUMEHEHHUE NEKTPOHHBIX MyYKOB. DJIEKTPUUECKUI TOK B
nonynpoBogHHKax. CoOCTBEHHAs! MPOBOAUMOCTD MOTYIPOBOAHUKOB.
[HomympoBogHIKOBBIE TPUOOPHI. DIEKTPHUUECKOE TOJIe. DIEKTPHUIECKHE
3apsnbl. 3aKOH coXpaHeHUs 3apsiaa. 3akoH KynoHa. DnekTpudeckoe moie.
HanpspkenHOCTB 35eKkTpruecKkoro noss. [IpuHun cynepno3uiuu mosei.
PaGora cun anexrpocrarmueckoro mois. [lorenmuan. PasaocTs
MOTEHIIMATIOB. DKBUIIOTEHIHATIbHbIE TOBEPXHOCTH. CBA3b MEKIY
HaIpsHKEHHOCTHIO M Pa3HOCTBIO TOTEHLIUAIOB 3JIEKTPUYECKOTO TTOJIS.
JMBIIEKTpUKH B 3iIeKTpUYecKOoM moge. [lonspusanus qU3IeKTpUKOB.
IIpoBonHukM B 35ekTpudeckoM nojie. Konnencaropsl. CoenuHeHNE
KOHJICHCATOPOB B OaTapero. DHEPrHs 3apsDKEHHOTO KOHIEHCaTopa. DHEeprus
JNEKTPUIECKOTO OIS,

3aKoHBI IOCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE 111 BOSHUKHOBEHUS U
MOJAEPKAaHUS IIEKTPUIEeCKOro Toka. Cuiia ToKa 1 INIOTHOCTh TOKA. 3aKOH
Owma aiist yuactka nenu 6e3 DJ]C. 3aBUCHMOCTB 3JIEKTPHUYECKOTO
COIIPOTHBIICHHUS OT MaTepuaa, JJIMHbI U IUIOLIAI1 TOTIEPEYHOT0 CEUESHUS
MPOBOJHMKA. 3aBUCHUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHUS IPOBOIHUKOB
OT TeMIepaTyphl. DNEKTPOABMKYIIAsI CHJIa HCTOYHUKA TOKa. 3akoH OmMa
1t ostHoM 1enu. CoeAHeHUe MPOBOAHUKOB. CoelMHEHNEe HCTOUHUKOB
3JIeKTpUUEcKoil sHepruu B 6arapero. 3akoH xoyns—Ilenna. Pabora u
MOIITHOCTb AJIEKTPUYECKOro ToKa. TeroBoe aeiicTBUE TOKa.
DNEeKTPUIECKU TOK B TIOMYNPOoBOAHUKAX. COOCTBEHHAS TPOBOUMOCTH
MOJTYIIPOBOAHUKOB. [10yIIpOBOJHUKOBEIE TPHOOPHI.

MarnutHoe none. BekTop MHAYKIIMY MarHuTHOTO noJist. JleiicTBue
MarHMTHOTO TI0JI Ha MPSAMOJIUHENHBII MPOBOAHHUK C TOKOM. 3aKOH
Awmmepa. BzanmopeiictBie TokoB. MarHuTHsbIN OTOK. PaboTa mo
MEpEMEILCHHUIO POBOAHMKA C TOKOM B MarHUTHOM 11oJe. JleficTBue
MAarHUTHOTO TOJIS Ha ABroKymmwmiics 3apsia. Cuna Jlopenna. Onpenenenne
YAETBHOTO 3apsiia. Y CKOPUTEIH 3apsSKEHHbBIX YaCTHII.

OJeKTpOoMarHuTHas MHAYKLUS. DJIeKTpOMarHuTHas HHOyKuus. Buxpesoe
aneKkTpudeckoe mnoje. CaMOMHIYKIMs. DHEPTrusi MarHUTHOTO TIOJIS.
Lemoncmpayuu

BsaumogeiicTBue 3apsokeHHBIX Tell. [IpOBOAHMKY B 3JIEKTPUYECKOM TIOJIE.
JusnekTpuku B asekTpuyeckoM nogie. Konnencaropsl. Temnosoe neiictue
anekTpudeckoro Toka. CoOCTBeHHAs ¥ IPUMECHAS TPOBOIUMOCTD
oJTynpoBogHUKOB. [lomynpoBogaukoBsiil n1uoa. Tpansuctop. OneiT
Opcrena. BzaumoseiictBre NpoBOIHUKOB € TOKaMU. OTKIIOHEHUE
3NEKTPOHHOTO ITyYKa MarHUTHBIM TOJIEM. DIIEKTPOABUTATENb.
DJeKTpou3MepUTENbHBIE IPUOOPHI. DJIEKTPOMarHuTHas MHAYKUUS. OTBITHI
®Dapazes. 3aBucuMocTb IJC caMOMHIYKIIMH OT CKOPOCTH U3MEHEHUS
CWJIBI TOKA ¥ MHAYKTUBHOCTH NPOBOIHUKA. PaboTa anekrporenepaTopa.
TpancdopmaTop.

OnexTpomMarHuTHbIE KojiebaHus. CBOOOIHBIE SJIEKTPOMArHUTHBIE




konebanus. [IpeBpaienne sHeprun B KojaeOaTeILHOM KOHTYpE.
3aryxaromiue dJIeKTpOMarHuTHBIE KoJiebaHus. | eHepaTop He3aTyXaromux
ANIEKTPOMATrHUTHBIX KOJieOaHni. BEIHYK/IeHHBIE IIEKTPHYECKUE
konebanus. [lepemennsiii Tok. ['eneparop nepemMeHHoro Toka. EMkocTHOe
¥ MHAYKTUBHOE COTIPOTHBIICHHS MTEPEMEHHOTO TOKa. 3aKoH OMa s
AIEKTPUICCKON I TIEPEMEHHOTO TOKa. PaboTa 1 MOITHOCTh
nepeMeHHoro Toka. ['eneparops! Toka. TpancdopmaTopsl. TOKH BBICOKOH
yactoThl. [lonydeHne, nepenaya u pacmpeieneHne 3JIeKTPOIHEPTUH.
ONIEeKTPOMArHUTHEIE BOJHBI. DJICKTPOMArHUTHOE TI0JIE KaK 0COOBIi BU/I
MaTepuH. JIEKTPOMarHuTHBIC BOTHBL. Bubparop ['epma. OTKpBITHIN
KonebarenbHbIi KOHTYp. M300petenue paano A.C. [TomoseiM. [lonsitre o
paanocsszu. [IpuMeHeHne 3IeKTPOMAarHATHBIX BOJIH.

JeMoHncTpanuu

CBo0OoHbBIE U BEIHYKIEHHBIE MEXaHUYECKHE KOJeOaHusI.

Pe3zonanc. O6pazoBanue u pacrpocTpaHeHHe YIPYTUX BOIH. YacTora
KoJieOaHuH 1 BBICOTA TOHA 3BYKA.

CBoOoIHBIE 37IEKTpOMarHuTHeIE Konebanus. OcuumiorpaMma
nepeMeHHoro Toka. Kongerncarop B e nepeMeHHoro Toka. Karymka
WHAYKTHBHOCTH B IIENH [IEPEMEHHOr0 TOKa. Pe3oHaHC B mociieioBaTenbHON
oenu nepeMEHHOro ToKa. I/I3JIyLICHI/IC U IMPUCM BJICKTPOMAIrHUTHBIX BOJIH.
Pagnocss3e.

2 cemecmp

OnTuka

IIpupona cera. CKOPOCTh paCIpOCTPAHECHHUSI CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHus cseta. [lonHoe orpaxenue. JInn3el. ['11a3 kak onTuueckas
cucremMa. OnTu4eckue mpuOOpHI.

BonroBeie cBoiicTBa cBeta. UHTEpdepenmms ceera. KorepeHTHOCT
CBETOBBIX Jydeii. IHTepdepeHIns B TOHKUX MieHKaX. [1ojockl paBHOH
tonmmuHbl. Konpua Hetorona. Mcnonb3oBanue natepdepeHnm B HayKe u
texHuke. Judpaxnus ceeta. JJudpakius Ha menu B napauieabHbIX JTydax.
Hudpakumnonnas pemerka. [lonstue o romorpadun. [onspuzanus
nonepeuHbix BouH. Ilomsipuszanus ceeta. [[BoiiHOE JTydYenpesoMIICHHE.
[onsapongsl. Jucnepeus ceeta. Buasl ciekTpoB. CEKTPhI HCITyCKaHMS.
CrexTpsl oryomenus. Y nbrpaduoaeToBoe 1 HHPpaKpacHOe H3ITyUeHHUS.
Pentrenosckue nyuu. Ux npupoja 1 CBONUCTBA.

HeMoHCTpauuu

3aKOHBI OTPAXKEHUS U IPEeTIOMIIEHNs cBeTa. [lonHoe BHyTpeHHEee
orpakenne. ONTHYECKKE MPUOOPHI.

Untepdepennns csera. Audpaxuus csera. [lonspusanus ceera.
[Tomryuenue criektpa ¢ moMoIbo npu3Msl. [lonydenne cnekrpa ¢
MOMOIIBIO TUPPAKIIUOHHOM pemeTkr. CeKTPOCKOIL.

WuBapraHTHOCTD MOJTyJIsS CKOPOCTH CBeTa B Bakyyme. [locTynaTs
OiiHmrelHa. [IpocTpaHCcTBO M BpeMsl ClIeNUaIBHOM TEOpUH
OTHOCUTENBHOCTU. CBSI3b MACChl M SHEPTHUH CBOOOTHOM YaCTHIIBI. JHEPTHS
TTOKOSI.

OJIEMEHTHI
KBAHTOBOU
¢buzukn

KganroBas ontuka. TeroBoe nznyuenue. Pactipenenenue sHepruu B
crnekTpe abconoTHO uépHoro Tena. KBanTosas runotesa [Inanka. @oToHBI.
Brenrnuit Gotosnexrpudeckuii agpext. Bayrpenuuii porodddext. Turbt
(otosnemenToB. Jlapnenue ceera. [loHsTHE O KOPITYCKYISPHO-BOTHOBOM
pupoe

CBeTa.

®uznka atoMa. Pa3BuTHE B3IUIAI0B HA CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOpoAa. SaepHas MOJenb aToMa.
OnbITHI

3. Pesepdopna. Moxens aroma Bogopoza o H.bopy. ['unoresa e bpotins.

CootHomenue HeonpenenéHnocrel | eiizenbepra. KBaHTOBBIE reHEPaTOPHI.




OBOJTIOLU
Bcenennoin

Crpoenue u pazsutue Becenennoit. TemHast matepus U TeMHasi SHEPTrUsl.
Hara 3Be3Has cucrema — ["anakTtuka. [[pyrue rajakTuku.
beckoneunocts Beenennoid. [lonsitue o kocmoioruu. Pacimpsironiascst
Bcenennas. Mopaens ropsiueit Beenennoit. CTpoeHue 1 mpoucxoXIeHUe
INamakTuk.

Opomrorust 38e31. [ mmoTesa nponcxoxaeHuss COTHETHON CHCTEMBI.
TepmosinepHslii cuates. [Ipobiema TepMosaepHON SHEPTeTUKU. DHEPTHS
ComnHua u 3Be371. DBomronus 38e37. [Iponcxoxnenne CoTHEUHOM CUCTEMBI.
HemoHcTpanuu

ConneuHast cuctema (Mozens). @otorpaduu mnanet, caeTaHHbIE C
kocmudecknx 30H10B. KapTa JlyHsr u utanet. CTpoeHne 1 SBOTIOIHS
BceneHnHol.

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — ycruslii orpoc, KP — kontponsHas
pabota

2.4.2. 3aHATHS CEMHUHAPCKOI0 THUIA

Ne

Cxopoctb. PaBHOMEpHOE NpSIMOJIMHEWHOE ABUKEHUE. Y CKOPCHHE.
PaBHOnepeMeHHOE npsiMouHelHoe ABrkeHne. CBoOo HOE
najzeHue. J[prkeHue Tena, OpolIeHHOrO MO/ YIJII0M K TOPU30HTY.
PaBHOMEpHOE IBUKEHUE T10 OKPYKHOCTH.

3akonbl Mexanuku Herotona. [lepBeiii 3akon Hetotona. Cuna.
Macca. NUmnynbe. Bropoit 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIacCUYeCKOM AuHaMukH. Tperuii 3akoH HeloToHa. 3akoH
BCEMUPHOro TAroreHus. I'paBuranmonnoe none. Cumna TAKECTH.
Bec. Cioco6s1 uzmepenust Maccol Teil. CUJTbl B MEXaHHKE.
3aKOHBI COXPAaHEHUS B MEXaHUKE. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeaktuBHOe nBmkeHue. PaboTa cuibl. PaboTa moTeHImanbHbIX
cwl. MomHocTs. OHeprus. Kunernueckas sHeprus.
[ToTrennmanpHas 3HEPrus. 3aKOH COXPAHEHHSI MEXaHUYECKON
sHepruu. [IpuMeHeHne 3aK0HOB COXPaHEHMUS.

JeMoHCTpanyu

3aBUCUMOCTb TPACKTOPUHU OT BBIOOPA CHCTEMBI OTCUETA.

Bunpl MexaHMUECKOTO ABUKEHHUS.

3aBUCHMOCTb YCKOPEHHS T€JIa OT €70 MACChl U CUJIBL,
nercTBytomei Ha Teno. ClIoKeHUe CHIL.

PaBeHCTBO M MPOTUBOMOIOKHOCTD HAIIPABIICHUS CUJI IEHCTBUA U
MPOTUBOAECUCTBHS. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT

Haumenona- dopma
P&3A9 gye paznenos Conepxanue pazzaena TEKYILIETO
2 1 TeM KOHTPOIIS
1 2 3 4
1 cemecmp
Brenenue ®dwusuka — QyHIaMEHTAIbHAS HAayKa O TIPUPO/IE. vV, T
EcTecTBeHHO-HAY4YHBIN METOJ IO3HAHUSA, €70 BO3MOKHOCTH U
IPaHUIBI IPUMEHIUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPOIIECCe
MO3HAHUS NPUPOAbl. MoaenupoBaHue GU3NIECKUX SIBICHUHN U
mporeccoB. Poib SKCriepuMeHTa U TEOPUH B IPOIIECCe TO3HAHUS
npupoabl. dusznueckas BenuurHa. [lorpenHoctu u3MepeHuii
busnueckux BennurH. OuU3nyecKkue 3aKoHbL. [ paHuIIbI
MPUMEHUMOCTH (pu3ndeckux 3akoHoB. [lonsaTue o ¢puznueckoit
KapTHUHE Mupa. 3HaueHue pusuku npu ocsoeHuu npodeccuii CI10
u cnernuansHocTeit CI1O.
1 Mexanuka KunemaTtuka. Mexanuueckoe npmxenue. [lepememenue. [1yTs. VY, KP




nedopmaruu. Cunel Tpenus. HeBecomocTs. PeakTrBHOE
JnBukeHue. [lepexo moTeHInanbHON S3HEPTUU B KUHETUYECKYIO U
obpatHo.

Mexannueckue konebanus. KonebarenbHoe qBUKEHUE.
["apmonnueckue konebanus. CBOOOAHbIE MEXaHUYECKHE
Kosiebanus. JIuHelinpie MexaHNYeCcKue KojaeOaTebHbIe CUCTEMBI.
[IpeBparenue sHepruu Npu KouedaTeIbHOM JIBUKEHUH.
CBo0oaHbIE 3aTyXalOIINE MEXaHNIECKHUE KOJIeOaHusI.

By aeHHbIE MEXaHUYECKUE KOJIeOaHHUsI.

VYupyrue Bonnsbl. [Tonepeynsie 1 MpOA0IbHBIE BOJIHBL.
XapaKTepUCTUKHU BOJIHBI. Y paBHEHHE IIJIOCKOM OeryIeil BOJIHBI.
Wutepdepennust BonH. [lonsTre o qudpakiui BOIH. 3ByKOBBIE
BOJIHBI. YJIbTPa3BYK U €ro MPUMEHEHHUE.

OcHOBBI
MOJIEKYJISIPHOI
buznku u
TePMOJUHAMU
KH

OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. M ieanbHblil ras.
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.
Pa3mepsl 1 Macca MOJIEKYJT M aTOMOB. bpOyHOBCKOE JBHKEHUE.
Juddyzus. Cuiibl 1 3HEPrUs MEKMOJIEKYISIPHOTO
B3auMoeiicTBus. CTpoeHHne ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. CKOpoCTH ABMXKEHUS MOJIEKYIT U MX n3MepeHue. MneanbHbiin
ra3. /laBinenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOopuu ra3oB. TemmepaTrypa u ee U3MEpEHHUE.
["a30BbIC 3aKOHBI. AGCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoanHaMuuecKas IIKala TEMIEPATYPhl. Y paBHEHUE
COCTOSIHMS MACAIBHOIO raza. MoisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IIOHSTHS U ONIPEACICHUS.
BHyTpeHHss sHEprus cucreMbl. BHYTpeHHsIsI SHEeprus uealbHOTro
raza. Pabota u terora kak popMsl repeauu SHeprumu.
TennoeMkocCTs. Y 1enpHas TEIJI0OEMKOCTh. Y PABHEHUE TEIUIOBOIO
Oananca. [lepBoe Hayano TepMogMHAMUKU. AlnabaTHBIHN MpoLecc.
[Tpuniun gerictBus TertoBor MammHbl. KIT/] TermoBoro
Jasurarens. Bropoe Hagano TepMOIMHAMUKH.
TepmoanHamuyeckas mKana Temneparyp. Xoja0AWIbHbIE
MamuHbl. Terosble neuratenu. OxpaHa NpUpoAabI.

CaoiicTa napoB. Mcniapenue u koHaeHcarus. HacwieHHbIi nap
U €ro cBOWCTBA. AOCOTIOTHAS U OTHOCUTEbHAS BIAKHOCTh
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TEMIEpaTyphbl
KHIIEHUs OT JaBjeHus. [leperpeTslil map U ero UCIoJIb30BaHUE B
TEXHHKE.

CBolicTBa )KMIKOCTEN. XapaKTEPUCTUKA KHUAKOTO COCTOSIHUS
BeniecTBa. [{0BEpXHOCTHBIHN Cc10M KUAKOCTU. DHEPTUS
IIOBEPXHOCTHOTO CJ10s1. SIBJIEHUs HA TPaHMIIE KUAKOCTHU C
TBEpAbIM TesoM. KanuisipHble sBieHus.

CBolicTBa TBEPBIX TEN. XapaKTEPUCTHKA TBEPJIOTO COCTOSHHUS
BEILECTBA. YIIPyrue CBOMCTBA TBEPABIX TeN. 3aKkoH ['yka.
Mexannueckue cBoWCTBa TBEPABIX Tell. TennoBoe pacmmpeHue
TBEPABIX TeN M kuAKocTel. [maBnenue u kpucrain3anusi.
JleMoHCTpauyuun

JBmwxenue 6poyHoBckux dactuil. Juddysusa. Usmenenune
JIaBJICHMSI ra3a ¢ U3MEHEHUEM TEMIIEPATypPhl IIPU OCTOSTHHOM
o0wveme. M3orepmuueckuii u n3o0apHbIi npouecchl. 3menenue
BHYTPEHHEH 3HEPruM TeJ MPU coBepIieHnH padoTel. Moaenu
TEIUIOBBIX JBuraresneil. Kunenue Boapl npu NOHMKEHHOM




nasneHuu. [lcuxpoMerp u rurpomerp. SBI€HHS MOBEPXHOCTHOTO
HaTsDKEHHS U cMaunBaHus. Kpucranisl, aMop¢HbIe BEeIIECTBa,
KUJKOKPUCTAININYECKUE TENIA.

DneKkTpoaArHaM
uKa

DJEeKTpUYeCKUil TOK B MeTajuiaX. DJIeKTPOHHBIN ra3. PaboTa
BBIX0J1a. DJIEKTPUUYECKHUM TOK B AIEKTPOJIUTAX. DIEKTPOIIU3.
3akonsl Dapazes. [[pumeHeHue >71€KTpoIN3a B TEXHUKE.
DJIEKTPUYECKUI TOK B ra3ax U BakyyMme. Monusamus rasa. Buasl
ra3zoBbIX pa3psiioB. [lonsitue o miasme. CBOMCTBA U MPUMEHEHUE
ANEKTPOHHBIX ITYYKOB. DJIEKTPUUECKUNA TOK B TOJYIIPOBOJHUKAX.
CoOcTBeHHAs MPOBOUMOCTD TOJIYIIPOBOTHUKOB.
[TonynpoBOIHUKOBBIE TPUOOPHI. DIEKTPUUECKOE TOJIE.
DneKTpuuecKue 3apsabl. 3aKOH COXpaHEHHUs 3apsja. 3aKOH
Kynona. Dnexkrpuyeckoe nose. HanpsykeHHOCTb 3JIEKTPUYECKOTO
nosist. [IpuHnmn cynepmno3uiuu noseid. Padora cun
aJeKTpocTaTuueckoro nosst. [lorennuan. Pa3HocTs noTeHuanos.
DKBUIIOTEHIMAJIbHBIE TIOBEPXHOCTU. CBSsA3b MEXIY
HaIPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUAIOB AJIEKTPUUECKOTO
nosist. J{usnextpuku B anexkTpuyeckoM noie. [Homsipuzanus
JUAICKTPUKOB. [IpOBOTHUKY B JIEKTPUYECKOM IIOJIE.
Kongencaropsl. CoequHeHe KOHIEHCATOPOB B OaTapero.
DHeprusi 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTHUs AJIEKTPUIECKOTO
OJISL.

3aKOHBI OCTOSTHHOTO TOKA. Y CJIOBUS, HEOOXOUMBIE TS
BO3HUKHOBEHUS U MOIEPHKAHUS FIEKTpUIECKOro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma niyist yuactka menu 6e3 3/1C.
3aBUCUMOCTBD JIEKTPUUECKOT0 CONMPOTUBJIEHUSI OT MaTepuaa,
JUTMHBI U TIJIOIA/IU TIOTIEPEYHOr0 CEUCHUSI IIPOBOAHUKA.
3aBUCUMOCTBD JIEKTPUUECKOTO CONMPOTUBIICHUS TPOBOIHUKOB OT
TeMIIepaTypbl. DJIEKTPOABIDKYIIAS CUjla HCTOYHUKA TOKA. 3aKOH
Oma st nonHo# nenu. CoennHeHne NpOBOAHUKOB. CoeuHeHne
HMCTOYHHKOB AJICKTPHUUECKON SHEPTHH B OaTapero. 3akoH
Jxoyns—IJlenna. Pabota 1 MOIITHOCTB 3JIEKTPHUYECKOTO TOKA.
TemioBoe neficTBUE TOKA. DIEKTPUUECKUNA TOK B
nonynpoBogHuKax. CoOCTBEHHAs! MPOBOIUMOCTD
MOJTYITPOBOTHUKOB. [10yTIpOBOAHMKOBEIE TPUOOPHI.

MaruutHoe nosue. Bekrop MHAYKIMY MarHUTHOTO Tosis. Jlencreue
MarHUTHOTO TIOJIS Ha IPSIMOJIMHEWHBINA TTPOBOJIHUK C TOKOM.
3akoH Amrnepa. BzanmoselictBie TOKOB. MarHuTHBIN OTOK.
PaboTa no nepemernieHuto NpoOBOJHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBMe MarHUTHOTO NOJIA Ha ABWXKYIIUiics 3apsaa. Cuna
Jlopenna. Onpesenenne yaeabHOTo 3apsiaa. Y CKOpUTETH
3apSYKEHHBIX YaCTULL.

DNIeKTpOMarHuTHas HHAYKIHS. DIIEKTPOMarHuTHAs WHIYKITHSI.
Buxpesoe anektpuueckoe nosie. CaMOMHAYKIUS. DHEPTUs
MarHuTHOTO TIOJIA.

Jlemoncmpayuu

B3anMopeiicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
AIEKTPUUECKOM MoJie. JJUAIEeKTPUKH B 3JIEKTPUUECKOM II0JIE.
Konnencaropsl. TemnoBoe AeiiCTBHE AIEKTPUIECKOTO TOKA.
CoOcTBeHHAs U TIPUMECHAs POBOIUMOCTD MOJIYIIPOBOIHHUKOB.
[TomympoBoHUKOBEIN muoA. Tpanzuctop. OmeIT IpcTenaa.
B3auMopeiicTBrue mpoBOJHUKOB ¢ TOKaMu. OTKIIOHEHHE

VY, KP




3JIEKTPOHHOI'O My4YKa MarHUTHBIM TOJIEM. DJIEKTPOBUTaTENb.
DIeKTpOU3MEpPUTEIbHBIE TPHUOOPHL. DIEKTPOMArHUTHAs
nHaykiusa. Onbitel @apazes. 3aBucumocts I/1C caMOMHIyKIIMKT
OT CKOPOCTU U3MEHEHUS CUJIbI TOKAa U UHIYKTUBHOCTH
npoBojHuKa. PabGoTa anekrporeneparopa. Tpanchopmatop.
OnekTpoMarHuTHbIE Kosiebanusi. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC
kosiebanus. [IpeBpalieHne 3Heprum B Kosae0aTeIbHOM KOHTYpE.
3aryxaromue 3IeKTpOMarHuTHhIEe Kosiebanus. I eneparop
HE3aTYXaIOLHX 3JIEKTPOMArHUTHBIX KoJieOaHui. BbIHyX1eHHbIE
anekTpuueckue konebanus. [lepemennsrii Tok. ['enepatop
IEPEMEHHOr0 ToKa. EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHUS
IIEPEMEHHOT0 TOKa. 3aKoH OMa 151 2JIEKTPUYECKON LIenu
HEpEeMEHHOro Toka. Pabora 1 MOLTHOCTh IEPEMEHHOI0 TOKA.
I'eneparopsl Toka. Toku Beicokol yacToThl. [lonydenue, nepenayda
U paclpeielieHue 3JIeKTPOIHEPriut. DJIEKTPOMAarHUTHbIE BOJIHBI.
DneKTpOMarHUTHOE MoJie Kak 0coObli BuJ Marepun. Bubparop
I'epua. OTKpBITHIN KOseOaTenbHbIN KOHTYP. [IoHsATHE O
panuocsssu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
JlemoHcTpamuu

CB0OOIHBIE 1 BBIHYX/IEHHbIE MEXaHUUECKHUE KOJIeOaHusl.
Pe3onanc. O6pa3zoBaHue 1 paclpoCTpaHEHUE YIPYTHUX BOJIH.
Yacrora kos1ebanuii 1 BbICOTa TOHA 3BYKA.

CB0060HbIE IEKTPOMArHuTHbIE Kojebanus. OcruiuiorpaMma
nepeMeHHoro Toka. KonjeHncarop B ienu nepeMeHHoro Toka.
Karymika MHIyKTHBHOCTH B LIETIM IIEPEMEHHOr0 Toka. Pe3oHaHc B
[OCJIeI0BAaTENbHOM 1IENH IEPEMEHHOT0 ToKa. M3mydyenue u npuem
3JIEKTPOMAarHUTHHIX BOJIH. PagnocBsi3b

2 cemecmp

Onruka

[Ipupona ceera. CKOpOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS
u npenomienus ceera. [lonnoe orpakenue. Jlunsel. ['na3 xak
onrtuydeckas cuctema. OnTuyeckre Npuoopsl.

BounHoBbIe cBoiicTBa cBeTa. MHTepdepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueit. UuTepdepeHins B TOHKUX 1ieHKaX. [1oj0ckl paBHOM
tonmuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHnn B HayKe
u trexauke. JJudpakuus cera. Jndpakiuns Ha Mend B MapauieIbHbIX
ny4ax. Jludpakimonnas pemierka. [lonstue o ronorpagpumu.
[onsipuzanus nonepeunsix BoaH. [lonspuzanus ceera. J[BoitHoe
nyuernpenomienue. [lonspouasl. Aucnepcus cBeta. Buubl cieKTpos.
Criextpbl uctyckanus. ClieKTpbl MOTJIOMEHHs. YIbTpaduoJIeTOBOE U
uH(ppakpacHoe u3nyueHus. Pentrenosckue nyun. Mx npupona u
CBOMCTBA.

JeMoHcTpanuu

3aKOHBI OTpaXEeHHsI U TipesioMiieHns cBeTa. [lonHoe BHyTpeHHee
orpaxkerne. OnTuyeckre NpuOOpHI.

Wnrtepdepennus ceera. Audpaxuus ceera. [lonspusanus ceta.
[Tomyuenue criekTpa ¢ MOMOIIBIO MPU3MBL. [lonyyenne cnekTpa ¢
MOMOIIBIO TUPPAKIHOHHOM pemeTkn. CIeKTPOCKOIL.
NHBapuaHTHOCTH MOYJISI CKOPOCTH CBeTa B BakyyMme. [locTynmarsl
OlinmreiHa. [IpocTpancTBO M BpeMs crielIUalIbHON TEOpUH
OTHOCHUTENBHOCTH. CBSI3b MAacChl M DHEPTUU CBOOOTHON YACTHIIHI.
DHeprusi MoKosl.

vV, T

DIJIEMEHTHI
KBAHTOBOU
buzukn

KBanroBas onrtuka. TemioBoe uznyuenue. Pacripenenenue
HHEPIUU B CIIEKTpe aOCcoMoTHO Yy€pHoro Tena. KBanToBast
runotesa [Inanka. ®oronsl. Buennuii porosnexTpuieckuit




s dexr. Buyrpernuit pororddext. Tunsr porornemMeHTOB.
[laBnenue ceera. [IoHsATHE O KOPITYCKYIISIPHO-BOJIHOBOM IIPUPOLE
CBeTa.

®usuka atoma. Pazsurre B3IIIA10B Ha CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SnepHas
Moenb aroma. Omnbitel O. Pesepdopna. Mozens atoma Bogopoaa
no H.bopy. I'unotesa ne bpoiina. CooTHomieHue
HeonpeaenénHocrel 1'elizen6epra. KBaHTOBBIE reHEPATOPBI.

OBOJTIOIUA
Bcenennoin

Ctpoenue u pazputue Beenennoi. TeMHas Mmatepust 1 TEMHast
sHeprus. Hama 3Be3qnas cucrema — ['anmaktuka. pyrue
rasiakTuku. beckoneunocts Beenennoit. [lonsitue o kocMosioruu.
Pacmmpsromasica Beenennas. Moaens ropsiueit BeeneHHOM.
CrpoeHnue u npoucxoxaeHue I'anakTuk.

OBosonus 3Be3/1. ['unoresa npoucxoxaeHuss ConHeuHOU
cucreMbl. TepmosiaepHbiii cuntes. [Ipobiaema TepMosiaepHoi
sHepreTUku. JHeprus CoHIA U 3BE3/]. DBOJIOLUS 3BE3/.
[Ipoucxoxaenne CoTHEYHOU CUCTEMBI.

JleMoHCTpanyuu

Conneunas cucreMa (Mozens). @oTtorpaduu miaHeT, ceIaHHbIE C
kocmuueckux 30H10B. Kapta Jlyns! u nnaner. Ctpoenue u
sBoJIroA BeeneHnnoi.

VY, KP

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

P — nanucanue pegpepama, Y — yecmuwuii onpoc, KP — konmponvuas paboma

2.4.3. llpakTHYecKre 3aHATHS

No

Haunmenosanue
pasznena

ConepmaHI/Ie IMPAKTUYCCKUX 3aHATHH

dopma
TEKYIIETO
KOHTPOJIS

1

2

3

4

Mexannka

Hccneoosanue osudicenust mena noo oeticmeauem noCmOsHHOU CUTbL.
H3yuenue 3akona coxpanenus UMnyibca.

Coxpanenue Mexanu4ecko sHepeun npu OBUNCEHUU mead noo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ UsMEHEeHUeM KUHEeMUYecKol IHepuu
meia.

H3yuenue 3axon06 coxpanenus Ha npumepe yoapa uiapos u
OanIUCMUYecKko20 MasmHUKA.

H3zyuenue ocobennocmeti cuiivl mpenust (CKOAbNCEHUSL).

TP, JIP

OcHoBBI
MOJIEKYJISIPHOM
¢bu3uku u
TEPMOJUHAMUKHI

Hzmepenue enasxcnocmu 6030yxa.

Hzmepenue nosepxHOCmMHO20 HAMSIHCEHUSL HCUOKOCTU.
Habnwoenue npoyecca kpucmannuzayuu Mzyuenue oeghopmayuu
pacmsiicenus. H3yuenue menniogoeo pacuiuperusi meepovix me.
H3zyuenue ocobennocmeti meniogo2o pacuupenust 600bi.

TP, JIP

OnexTpoauHa-
MUKa

H3yuenue 3axkona Oma 0ns yuacmka yenu, nociedo8amenbHo20 U
napanienbHo20 coeOUHeHUsl NPOBOOHUKOB.

Uszyuenue saxona Oma 0151 NOAHOU Yenu.

H3yuenue agnenus 21eKmpomMacHUMHON UHOYKYUU.

Onpeodenenue ko3 puyuenma nore3Ho2o 0eucmeaus NeKmpudecKo2o
YAUHUKA.

Onpeoenenue memnepamypsbl HUMU J1AMNbl HAKATUBAHUSL.
Onpeodenenue 3/[C u 6Hympenne20 conpomusienus UCMmoyHuKa

HANPANCEeHUA.

TP, JIP




H3zyuenue uzobpasicenus npeomemos 6 moHKOU TUH3e.
Uszyuenue unmepghepenyuu u ougppaxyuu céema.
I'paoyuposka cnexmpockona u onpeoeneHue OJUHbL OJIHbL
CNEeKMPANbHLIX TUHULL.

4 OnTuka I1P, JIP

Hzyuenue mooenu Conneunoti cucmemol. Qomoepaguu nianem,
coenanmnvie ¢ Kocmudeckux 30n006. Kapma Jlynvl u nianem, 1P, JIP
Memeopumos, acmepoudos, Komem, 4epHuix Oblp, 36€30 U 2ANAKMUK

OBOJTIOLUA
Bcenennoi

2.4.4. llpumepHble TeMbl pedepaToB

Anexcanap I'puropreBud CTOIETOB — PYCCKHUH (DU3HK.

Anekcanap Crenanosuu IlonoB — pycckuil yueHsblil, 1300peTaTesns paguo.
AnbTepHaTUBHAs SHEPIrETUKA.

AKyCTHYECKHE CBOICTBA MOIYIIPOBOJIHUKOB.

AHape Mapu Amniep — OCHOBOIIOJIOXKHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIU ABUTATEIb.

AtomHas ¢usuka. M3otonsl. [IpuMenenne paguoakTUBHBIX U30TOIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYPHI.

bunonspHeie TpaH3UCTOPEI.

bopuc CemenoBuu SIkobu — Gu3MK U H300peTaTeb.

Bennuaiimme oTKpbITHS QU3HKH.

Bunbl anexTpuueckux paspsaoB. DIEKTpUUECKUE pa3psbl Ha CIyx0Oe YesloBeKa.
Bnusiaue nedexktoB Ha pu3nvecKre CBOMCTBA KPUCTAILIOB.

Bcenennas u TeMHast matepus.

I"asnmmneo Nanwiield — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.

["onorpadus u ee npuMeHeHUe.

JIBrKeHMe Tella NEPEMEHHOM MacChl.

Judpakuus B HalIel )KU3HU.

Kunnkne kpucrasuibl.

3akonbl Kupxroga 11s anekTpuyeckoi 1enu.

3aKOHBI COXPaHEHUS B MEXAHUKE.

3HaueHue OTKpbITUH [ anuies.

Urops BacunseBnu KypuaroB — ¢u3uk, opraHu3aTop aTOMHOM HayKH U TEXHUKH.
Ncaak HproToH — co3aaTeinb KiiacCHuecKoi (PU3uKu.

Hcnionb30BaHKE AIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKHU 3JIEMEHTAPHBIX YaCTHUL.
KoHCTpyKIIMOHHAs TPOYHOCTh MAaTEPHUAIIA U €€ CBSI3b CO CTPYKTYPOM.
KoHcTpyknus u BUIBI J1a3€pOB.

KpuossekTpoHuka (MUKPOJIEKTPOHHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIIOJIB30BAHHUE.

Jleonapao na BuHum — yueHsblil 1 H300peTarens.

MaruuTtHble u3MepeHus (MPUHIUIIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHHUSI MAaTHUTHOTO IOTOKA,
MarHUTHON MHIYKIIUN).

Maiikn @apaneit — co3atenb ydeHus 00 3JeKTPOMAarHUTHOM MOJI€.

Makc Inask.

Meton MeYeHbIX aTOMOB.

MeTtop1 HaOJIOIEHUS ¥ PETUCTPALIUY PATMOAKTUBHBIX U3ITYYEHUN U YaCTHULL.
Mertonb! onpeneneHus IIOTHOCTH.

Muxann BacunbeBrud JIOMOHOCOB — y4Y€HBIN SHIUKIONEAUCT.

Mopenu atoma. OnbiT Pesepdopaa.



MonexynapHO-KMHETHYECKAsI TEOPHS HICAIBHBIX I'a30B.

MonHus — ra30Bbli pa3ps B IPUPOAHBIX YCIOBHUSX.
HanoTexHom0rus — MeXIUCUUIUIMHAPHAs 00J1acTh (PyHIaMEHTAIbHON M MPUKIAIHON HayKH U
TEXHUKHU.

Hukona Tecna: *u3Hb 1 HeOObIYalHbIE OTKPBITHUSI.

Huxkonaiit Konepauk — co3garesnb reImoeHTPUYECKON CUCTEMBI MUPA.
Hunwsc bop — oauu u3 co3nareneii COBpeMeHHON (U3HKH.
HyxkneocunTes Bo BeeneHHOM.

O0ObsicHenue (OTOCHHTE3a C TOYKU 3pCHUST (PU3UKH.

OnTuyeckue ABJIEHUS B IPUPOJE.

OTkppITHE ¥ IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.
[lepeMeHHBIN JIEKTPUUECKUH TOK U €r0 MPUMEHEHHUE.

[Tnazma — 4eTBEpTOE COCTOSIHUE BELIECTBA.

[Tnanerst CoTHEUYHOHN CUCTEMBI.

[TosrynnpoBOIHUKOBBIE JATYUKHU TEMIIEPATYPHI.

[TprMeHeHne )KUJIKUX KPUCTAJUIOB B IPOMBILUIEHHOCTH.

IIpuMeHeHne AEpHBIX PEaKTOPOB.

[Tpupona peppomarneTusma.

[TpoGiieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX MAIlIKH.
ITpon3BoacTBO, IEpesada U UCIOJIb30BAHUE DIIEKTPOIHEPTHUH.
ITpoucxoxnenne ColHEYHON CUCTEMBI.

[Tee3031exTpuueckuit 3hHekT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paguo.

PeakTuBHBIE JBUTAaTEIN U OCHOBBI PA0OTHI TEIJIOBOI MAIIMHBI.
PennkroBoe uzinydyeHue.

Pentrenosckue styun. Mcropus otkpeitus. llpumenenue.

Poxxnenue u 3Bosronys 3B€31.

Ponp K.3. [InonkoBckoro B pa3BUTUM KOCMOHABTHKHU.

CBer — 251eKTpOMarHuTHasl BOJIHA.

Cepreii [1aBnoBuy KoposeB — KOHCTPYKTOp W OpPraHU3aTOp MPOU3BOACTBA PAKETHO-KOCMHUYECKOM
TEXHUKHU.

Cuiel TpeHus.

CoBpemeHHast CIyTHUKOBAsI CBSI3b.

CoBpemenHas pusnueckasi KapTuHA MHUpa.

CoBpeMeHHbIE CPEe/ICTBA CBA3H.

ConHile — UCTOYHUK >KU3HU Ha 3eMIIe.

Tpanchopmaropsl.

VabpTpa3Byk (ogydyeHUe, CBONCTBA, IPUMEHEHHE).

VY1paBisieMbli TEPMOSAIEPHBII CUHTES.

YckopuTtenu 3apsyKEHHBIX 4acTHULL.

®u3nkKa U My3bIKa.

duznyeckue cBOUCTBa aTMOC(HEpHI.

DOTOIIEMEHTHI.

dotoadpdext. [Ipumenenue sBiaenus porodddexra.

Xanc Kpuctnan Opcerer — OCHOBOIIOJIOKHHUK 3JIEKTPOMAarHeTU3Ma.
YepHbIe IBIPHL.

[Ikana 37€KTPOMarHUTHBIX BOJIH.

Dkojoruyeckue npoOaeMbl U BO3MOXKHbBIE TYyTH UX PEIICHUS.
DneKTpOHHas MPOBOJAUMOCTh MeTaNIOB. CBEpXIPOBOAUMOCTD.



Omunuii Xpuctruanoud JIeH — pycckuit Gu3uK.

3. OBPA3OBATEJIBHBIE TEXHOJOI'MU
3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH NMPHU MPOBETEHNH JIEKIMIi

o Kon-Bo
No Tema Bupl npuMeHseMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI HACOB

1 2 3 4

Beexenre HKT-Texnonoruu, [IpobreMHbIe JICKIIUH, TCKIUH- 2
BU3yaJu3alii, MyJIbTUMEININHBIE PE3CHTAIIUN

1 Mexammxa HNKT-Texnonoruu, [IpoGiemMHbIe TEKINH, TEKITUH- 8
BU3yaJu3alyU, MYJIbTUMEAUNHBIE ITPE3ECHTALUN

2 Mounekymsipras ¢pusuka. |MKT-Texnonoruu, [IpoGnemMHbIe TEKIINUHU, JICKIIHH- 6
TepMmoguHamuka BU3yaJu3alii, MyJIbTUMEININHBIE TPE3CHTAIIUN

3 [Prexrponmmamuxa HNKT-Texunonoruu, [Ipo6iieMHbIe JICKITUH, JICKITUHU- 10
BU3yaJIU3alU1, MYJbTUMEINUHbBIC IPE3CHTALUN

4 Onnka HUKT-Texnonoruu, [IpobiieMHbIe JISKITUH, JICKITUH- 6
BU3yaJIU3alU1, MYJbTUMEINUHbBIC IPE3CHTALUN

5 JJIEMEHTEHI KBAHTOBOU HUKT-Texnonoruu, [IpodiieMHbIe JICKITUH, JICKITUH- 5
bU3HKH. BU3yaJIU3alU1, MYJbTUMEINUHbBIC IPE3CHTALUN

6 Dsomowns BeeeHHoi HUKT-Texnonoruu, [IpobiieMHbIe IEKITUH, JICKITUH- 4
BU3yaJIU3allMU, MYJIbTUMEIUNHBIE IPE3EHTAIIUN

Wroro o kypcy 38

3.2. O6pa3zoBaTesibHbIE TEXHOJOTUH MPU MPOBeAeHUN NPAKTUYECKUX 3aHATHII (J1a0opaTOPHBIX

pabor)
Kon-
No Tema Buel npumensieMbIx 00pa3oBaTeIbHBIX BO
- TEXHOJIOTHI 4aco
B
1 2 3 4
CeMuHapckue 3aHsATHs, pa300p perieHus
1 MexaHuka p b PP 8
3a/1a4, JJabopaTopHbIe PabOTHI
2 MonekynspHasi Gu3HKa. CeMuHapckue 3aHATHS, pa300p perieHus 6
TepmonnHamuka 3a/a4, 1a00paTopHbIe pabOTHI
CeMuHapckue 3aHsATHS, pa300p perieHus
3 DNEKTPOIUHAMHKA P P PP 10
3a/1a4, JJabopaTopHbIe PabOTHI
4 DneMeHTbl KBaHTOBOM CemMuHapckue 3aHATHS, pa300p perieHus 6
(07637091 3a/1a4, JJabopaTopHbIe PabOTHI
CeMHHApCKUE 3aHATHS, pa300p peIICHUS
5) Ornrrka 2
3a/1a4, JJabopaTopHbIe PabOTHI
. CemuHapcKue 3aHsTHS, pa300p pereHus
6 OBomonus BeenenHoii. P P PP 8
3a/1a4, JJabopaTopHbIe PaObOTHI
Hroro no xypcy 40

4. YCJIOBUSA PEAINBALINU ITPOT'PAMMBI INCHUIIJIMHBI

4.1. MatepuajibHO-TEXHHYECKas 0a3a, HEOOXO0AMMAas /Il OCYLEeCTBJIEHUSA
00pa3oBaTeILHOI0 MpPoUecca Mo AMCHUILINHE

Kabuner ¢usuku, yn. lumurposa, 200, ayn. 404

CHCI_II/IB.J'II/BI/IPOBB.HHS.}I MeOellb U CHCTEMBI XpaHCHUA (I[OCKa KJIaCCHas, CTOJ U CTYJI YUUTCIIA,




CTOJIBI W CTYJbS yYCHHWYECKHe, IKadbl A XpaHCHUs YYCOHBIX TMOCOOHWH, CHCTEMBl XpaHCHHS
TaOJIMI] ¥ IJIAKATOB);

TEXHUYECKHE CcpeacTBa oOydeHus (pabouee MeCTO Y4YUTEeNsl: KOMIIBIOTEp YUYUTEs,
BUJICONIPOCKTOP, IKpaH, TuieH3noHHoe [10);

JEMOHCTPAIIMOHHBIE  Y4eOHO-HArSIIHbIE TIOCOOMST  (KOMIUIGKTBI ~ CTEHJIOB, TaOJIUIIBI
JIEMOHCTPAIIMOHHBIC, TIOPTPETHI BEIAAOIIUXCST (PUZUKOB);

J1a00paTOPHO-TEXHOJIOTHUYECKOE 000pyaoBaHue (J1abopaTopHbIe HAOOPHI, HAOOPHI JIs
MIPAKTUKYMOB, KOMIUIEKTHI JIJA0OPATOPHBIX MPUOOPOB, KOMIUICKTHI ICMOHCTPAITMOHHBIX TPHUOOPOB).

IlepeyeHb HEOOXOAUMOIO MPOTrPAMMHOI0 00ecIieYeHu st

e Oneparonnas cucrema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobomHoe mporpaMMHOe o0OecIcueHHe, He
OrpaHU4YeHO, OECCPOUYHO)

e Hurepner 6payszep Google Chrome (GecruiaTHoe mporpaMMHOe oOecrieueHre, He OrpaHudeHoO,
OeCcCpovHO)

e K-Lite Codec Pack — yHuBepcaibHbIii HA0Op KOJEKOB (KOAWPOBIIUKOB-ICKOAUPOBIINKOB) H
YTWIUT U1 NPOCMOTpa U 00paboTKH ayauo- U Buaeo(daiinoB (OecruiaTHOE NpOrpaMMHOE
o0ecrieyeHne, He OrpaHUIeHO, OECCPOIHO)

e WinDjView — mporpamma mus mnpocmotpa ¢daiiioB B ¢opmare DIV u DjVu (cBoGomnoe
porpaMMHoOe o0ecrieueHre, He OTPaHUYCHO, OECCPOYHO)

e Foxit Reader — mnpukiagHoe MpOrpaMMHOE OOECHEeUYeHHE Ui MPOCMOTpPa 3JIEKTPOHHBIX
nokymeHTOoB B crangapre PDF (GecruiatHoe mporpammHoe oOecriedeHue, HEe OrpaHHu4eHOo,
0eCcCpovHO)

5. IEPEYEHb OCHOBHOMW U UI[OHO.JIHPITE.JII»HOPI YUEBHOM JIUTEPATYPBI,
HEOBXOJIUMOM 1JIs1 OCBOEHU S JUCLIUITJIAHBI

5.1. OcHoBHas JMTEpaTypa

1. ®upcos, Anexkcanap Bukroposny. @usnka 11t npodeccrii U crienuaabHOCTENH TEXHUIECKOTo 1
€CTECTBEHHOTO-HayyHOro npodwmied : yuyeOHHMK [UId HUCIOJNb30BaHUS B Y4eOHOM Ipoliecce
obpazoBarenbHbIX yupeskaeHnii CI1O Ha Ga3e 0CHOBHOIO 00111ero 00pa3oBaHus ¢ MOMYYEHUEM CPETHETO
oburero oOpazoBanus / A. B. @upcos ; noxa penaxuueii T. Y. Tpopumosoid. - 4-e uzn., crep. - Mockaa :
Axanemust, 2019. - 350 c. : wi., Tabm. - (IlpodeccuonansHoe obpazoBanue. O0IIE00pa3oBaTEIbHBIC
muctumuHel). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucus MBanoBHa. @u3uka i1 podeccHii u creuanbHOCTEH TEXHHYECKOTO 1
€CTECTBEHHO-HAYYHOTO Mpoduielt : COOPHUK 3a71ay : yueOHOe TTOCOOHE ISl HCTIOJIb30BaHUS B Y4€OHOM
nporiecce oopasoBaTenbHbIX opranu3armii CI1O Ha 6a3e OCHOBHOTO 00I1IETO 00pa30BaHus € MOITyYEeHUEM
cpeanero oodiero oopasosanusi / T. 1. Tpodumosa, A. B. ®upcos. - 2-e u31., ctep. - Mocksa : Akajemus,
2018. - 286 c. : un. - (IIpodeccuonanpHoe obpazoBanue. ObIIe00pa3oBaTeNbHbIe MUCIUILTUHEI). - ISBN
978-5-4468-6583-3

3. KpaBuenko, H. 10. ®usmuka : yueOHUK U MPAKTUKYM Ui CPEIHETO MPOPECCHOHATBLHOTO
obpazoBanus / H. 0. KpaBuenko. — Mocksa : UsnarensctBo FOpaiit, 2023. — 300 c. —
(ITpodeccronansnoe obpazosanne). — ISBN 978-5-534-01418-1. — Tekct : 3JIEKTPOHHBINA //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512690



https://urait.ru/bcode/512690

4. Kamamaukos, H. T1. ®u3uka : yaeOHUK ¥ TPAKTUKYM ISl CPEAHETO MPOQECCHOHAIIBHOTO

obpazoBanus / H. I1. Kanamnukos, C. E. MypaBbseB. — 2-e u3f., nepepad. u gon. — Mockaa :
WznarensctBo IOpaiit, 2023. — 496 c. — (Ilpodeccronansuoe obpazoanue). — ISBN 978-5-
534-16205-9. — Texkct : anekrponnsiii // OOpa3oBarenbHas tiatdpopma IOpait [calT]. —

URL: https://urait.ru/bcode/530614

5.2 JlonosiHUTeIbLHAS JTUTEpPaTypa

Tpodumona, T. . PykoBoacTBO K pemieHuto 3aaad no ¢pusuke : yueOHoe nmocodue uisi CpeTHero

npodeccuonanbHoro obpasosanusi / T. U. Tpodpumosa. — 3-e u3a., ucnp. u gon. — Mocksa :
NznarensctBo IOpaiit, 2023. — 265 c. — (Ilpodeccronansuoe obpazoanue). — ISBN 978-5-
534-15474-0. — Texkct : anekrponusiii // OOpa3oBarenbHas miatdpopma IOpaiit [calT]. —

URL: https://urait.ru/bcode/511597

5.3 TIlepuoanueckue u3gaHusi

1. Bectauk MockoBckoro yauBepcurera. Cepus 03. ®Pusmka. Acrtponomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Ilepeuenb pecypcoB MH(OPMALMOHHO-TEIEKOMMYHUKAIIUOHHON ceTu «MHTepHET»,
HEeO00XOAUMBIX /11l 0CBOEHHUS TUCHUILINHBI

JIeKTPOHHO-0u0IMoTeuHbIe cucTeMbl (IBC)

1. O6pazoBarenbHas miatpopma «FOPAMTy https://urait.ru/

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

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JaHHBIX

1. BupryanbHblii uutanbHbll 3anm  Poccuiickoit rocymapctBenHoi  6ubimoreku  (PI'B)
https:/Idiss.rsl.ru/;

2. Hayunas snexrponnas oudnuoreka eLIBRARY.RU (H3Bb) http://www.elibrary.ru/;

3. HarmonanbHast a1ekrpoHHas 6ubianoreka https://rusneb.ru/;

4. Ipesunentckas o6ubmmoreka um. b.H. Enpunna https://www.prlib.ru/;

5. YuuBepcurerckas napopmarmonnas cucrema POCCUA (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Buneosnekiuu Beaymux jJektopoB Poccun http://www.lektorium.tv/

I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBLIC CUCTEMbI

1. Koncynbrant [lnroc - crmpaBouyHas mpaBoBasi cHCTeMa (JIOCTYI 1O JIOKAJIBHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOAHOTO AOCTYIIA

1. KubepJlennnka http://cyberleninka.ru/

2. MUHUCTEpCTBO  HAyKH  H  BBICIIETO oOpazoBanusi ~ Poccuiickoit ~ ®Denepauuu
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocsemeHus Poccuiickoit @enepannu: opunnanbHbnii caidT. — Mocksa. — URL:
https://edu.gov.ru/

4. ®denepanbHbiii mopran "Poccuiickoe oopasosanue” http://www.edu.ru/;
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5. Enunast kosutekius mudpoBeix 00pa3oBaTebHbIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext ['ocymapcTBeHHOr0 MHCTUTYTA pycckoro si3bika uMeHn A.C. ITymkuna "OOpa3oBaHue
Ha pycckom" https://pushkininstitute.ru/;

7. CnpaBo4HO-uH(pOpMAIMOHHBIN mopTan "Pycckuii s361k" http://gramota.ru/;

8. Ciyx6a TeMaTHYECKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

9. CnoBapu u sunmkioneauu http://dic.academic.ru/;

10.06pa3oBarenbHbIii mopTai "Yueba" http://www.ucheba.com/.

CoOcTBeHHBIE 2JIEKTPOHHBIE 00pa3oBaTe/bHbIe M HHGopManuoHHbIe pecypcebl Kyol'Y

1. Dnextponnsii karajgor Hayunoit 6ubanorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas bubimoreka Tpya0B yueHsx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpbITas cpega MOTyIbHOTO AMHAMU4ecKoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. baza y4eOHBIX TJIaHOB, y4eOHO-METOAMYECKUX KOMIUIEKCOB, MyOIUKaui 1 KOH(pepeHIIHHA
http://infoneeds.kubsu.ru/

6. METOOAMYECKHUE YKA3AHUSA JJIS1 OBYYAIOHIUXCSA IO OCBOEHUIO
JUCHUIIJIMHBI

3a710roM yCIeHOro OCBOEHUs y4eOHOro Kypca «DU3uKay ABISETCS MOCELICHUE JEKIMOHHBIX
U [IPAKTUYECKUX 3aHATUH (JTAOOPaTOPHBIX PabOT), TaK KaK MPOITYCK OJTHOTO, a TeM 00siee HECKOJIBKUX
3aHATUI MOXKET OCJIO0KHUTb OCBOEHHUE Pa3JIeNIOB Kypca. Ydamuecs JUisl HOJHOLEHHOTO OCBOCHHMS
JIOJKHBI COCTABIISATh KOHCIIEKTHI KaK IPU NMPOCITYIINBAHUH €r0 TEOPETUYECKOH (JIEKIIMOHHOI) YacTH,
TaKk ¥ IOPHU MOJATOTOBKE K MPAKTUYECKUM 3aHATUsIM. JKenaTelbHO, 4TOObI KOHCHEKTBI JIEKIUM U
CEeMUHApPOB 3aIMCHIBAIUCH B JIOTHYECKOM MOCIEI0BATEIbHOCTH U3YUEHHS Kypca U COAEP)KaIuCh B
OJIHOM TeTpaau. DTO 0OecreyuT 60sIee NOJHYIO MOATOTOBKY KaK K TEKYIIIUM YUEOHbIM 3aHATUSM, TaK
U CECCUOHHOMY KOHTPOJIO 3HAHUH.

B xonme nexkuuil mpemnopaBareNb H3JIaraeT U pasbsICHAET OCHOBHBIC, HAUOOJEE CIIOKHBIE
MOHATUS TEMbI, a TAKXKE CBS3aHHbIE C HEW TEOpeTHYeCKHUEe M NpaKTHUYEeCKHue NpoOJIeMbl, TaeT
PEKOMEHIALUU Ha CEMUHAPCKOE 3aHATUE U YKa3aHUs Ha CAMOCTOSITENIbHYIO PaloTy.

[Tpaktudeckue 3ansaTHA (JJTaOopaTopHble pabOThI) 3aBEPIIAIOT U3yUEHHE Han0O0JIee BaKHBIX TEM
y4eOHOM TUCIUIUIMHBI U CIIYKAaT I 3aKpEIJICHUs] U3y4eHHOr0 MaTepHara.

JuakTudeckre 1eau NpakTHIeCKUX 3aHATHH (JJa0opaTOpHBIX paboT):

- yriyOseHue, CUCTeMaTHU3alksl U 3aKperyIeHne 3HaHUH, IpeBpallleHue UX B YOSKICHUS;

- IpOBEpKa 3HAHUIA;

- IPUBUTHE YMEHUI U HaBBIKOB CAMOCTOATEIbHONU pabOThI C yUeOHUKOM, CTaThEH U Ip.;

- pa3BUTHE KYJIbTYpbl peud, (OPMHUPOBAHUE YMEHHS apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOUKY
3peHusi, OTBeYasi Ha BOIPOCHI APYTUX CTYAEHTOB U IPEIoAaBaTes;

- YMEHHUE CcIylaTh APYruX, 3a/1aBaTh BOIPOCHI.

B 3aBucumocTu OT cTeneHu aKTUBHU3AllMM MHEMUYECKOW MM MBICIUTENIbHOMN NeATeIbHOCTH
CTY/I€HTOB (DOPMBI OPraHU3aALUU CEMUHAPCKUX 3aHATUI MOXKHO pa3euTh Ha B TUMA!

1) penpoIyKTUBHBIN U 2) IPOTyKTUBHBIH.

PenpoayKTHUBHBIN THI OpraHU3allMM 3aHATHS MPENIOoaraeT, MPEexX/Ie BCEro, aKTUBH3AIMIO
MHEMHUYECKHX CIIOCOOHOCTEHN CTyAeHTOB. OHU JOJKHBI 3alIOMHUThH U TIEpecKa3aTh OIMpeJIelIeHHbIN
y4eOHBbI MaTepuajJ Ha OCHOBE MaTepuaia JeKIUi win y4eOHUKOB. IIpoaykTHBHBIH THI
OpraHM3alNK 3aHATHS MpeArnoaaraeT akTHBU3AIMIO MBICIUTEIbHBIX CIIOCOOHOCTEH cTyneHToB. OHU
JIOJKHBI CPABHUTh, IPOAHATTU3UPOBATH, 0000IIUTE, KPUTHUYECKU OLIEHUTD, C/IENaTh YMO3AKIIOUEHUE
Ha OCHOBE YCJIBIIIAHHOTO WJIM MPOYUTAHHOI'O MaTepuaia.

Bun (popma) mpakTuueckux 3aHATHI (71a00paTOpHBIX pabOT) OmMpeAessieTcs: CoAep KaHueM
TE€MbI, YPOBHEM TMOJTIOTOBKH CTYAEHTOB JTaHHOW TPYIIIbI, HAalpaBiIeHHUEM U Mpoduiem ux
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MOJrOTOBKHM, HEOOXOAMMOCTBIO YBSI3aTh NpENoOJaBaHHE Y4eOHOM AUCLUIUIMHBL C JOpYTUMHU
JTUCLUUIUIMHAMH, W3y4aeMbIMH CTyJeHTaMH. Buj ceMumHapa mpu3BaH crocoOCTBOBaTh Hamboiee
IIOJJHOMY PACKPBITHIO COJEPKaHUsI U CTPYKTYpbl OOCY)XJaeMOH Ha HEM TeMbl, 00ecHednuTh
HanOOJIBIIYI0 AKTUBHOCTH CTYJCHTOB, PEIICHHE IO3HABATEIbHBIX U BOCIIUTATEIbHBIX 33/1a4.

Hawubonee pacripoctpaHeHHOH (OpMOi IPaKTUUYECKUX 3aHATUH 110 (PU3UKE SIBIIAETCS PELICHHE
pacyeTHBIX 331a4. Tak Kak 3TO OWH U3 IPUEMOB 00YUYEHHUS, TOCPEIICTBOM KOTOPOTO 00ecieunBaeTcs
Oosee riay0OKoe M IOJIHOE YCBOEHHE y4eOHOro MaTepuasia IO JUCLHUIUIMHE, TO OH 3aHMMAaeT B

¢u3nueckoM 006pa3z0BaHNU BaXKHOE MECTO. UTOOBI KAaU€CTBEHHOTO OCBOUTH MPEAMET, U3YYECHUE
TEOPETUUYECKOI0 MaTepHaja JOHKHO COUeTaThCsl C CUCTEMATHUYECKUM PELICHUEM pa3IMyHbIX 3a/1ay.

JlaHHBIH Kypc pa3BHBAET y yyalllUXCsl YMEHHE PElIaTh TEOPETUUECKUE M pacUCTHBIE 3a/1auH, a
TaKXke OOIIMe WHTEIUIEKTyallbHble YMEHHS M HaBbIKM —  aHAJIU3UPOBATh, KOHKPETHU3UPOBATH,
0000111aTh, IPUMEHSATH IPHEMbI CPABHEHUSI.

Pemenune 3amau crnocoOCTBYET OCO3HAHUIO YYalIUMUCS CBOEH COOCTBEHHOM [€ATENIbHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTh, ()OPMHUPYET YMEHUS IPUMEHSAThH OJTY4EeHHBIC
3HaHUS B HECTAHAAPTHBIX, TBOPUYECKHX 3a/1aHUSAX. Y CTYJIEHTOB TaK)K€ BOCIIUTHIBAECTCS TPYJOIIO0HUE,
[EJICYCTPEMIICHHOCTb, Pa3BHBAETCS YYBCTBO OTBETCTBEHHOCTH, YIMOPCTBO W HACTOMYUBOCTH B
JOCTH)KEHUM TOCTaBIEHHOW 1ienu. B mpomecce pemeHus 3agad pealn3yroTcsl MEXIpeIMeTHbIe
CBSI3U, YTO MO3BOJISET YYalIUMCS TOIYyYaTh LEIOCTHOE NPEACTaBICHHE 00 OKPYXKAIOIEM MHUpE C
LEJIBIO MCIIOJIB30BaHMsI €ro B JayibHeimed »u3Hu. MHTerpanus ¢ TeMu npeaMeTamu, KOTOpble
KaXyTCsl CTYACHTaM JOCTaTOYHO MPHUBJIEKATEIbHBIMH, MTO3BOJISICT YCHEIIHO TOBBIMIATh HHTEPEC K
¢u3uKK ¥ pa3BUBAaTh MOTHBALMIO €€ u3ydeHus. MIHTerpupoBaHue ¢ NpUKIAAHBIMUA AUCHUILIMHAMU
pacKpbIBaeT BO3MOXHOCTH MTPAKTUYECKOTO IPUMEHEHHUS IPHOOPETAEMBIX 3HAHUH.

CamocrostenbHas  paboTa  ydamuxcss — sBseTcs  BaxHeWmed  ¢opmoil  yueOHO-
MO3HABATENBHOTO Tmpolecca. llemp 3amaHuii A CaMOCTOSITETIBHOM pabOThl — 3aKpenuTh U
paclIMpUTh 3HAHUS, YMEHMs, HaBbIKH, MPUOOPETEHHbIE B pe3yibTaTe W3YyYEHHUs AUCLUIUINHBI;
OBJIIAJIETh YMEHHEM HCIIOJIb30BaTh IIOJIyYCHHBIE 3HAHUSA B TPAKTHYECKOW padoTe; IMOIy4uTh
NIEPBUYHbIE HABBIKU NMPO(HECCUOHAIBHON JESITEeIbHOCTH.

3ananus JUIsi CAMOCTOSITENTbHON pabOTHI BBIITOIHSIOTCS B MIUCEMEHHOM BUJIE BO BHEAYIUTOPHOE
BpeMs. Pabora oKHA HOCUTH TBOPYECKMH XapakTep, IMPHU €€ OLEHKE MpPEernoJiaBaTeib B MEPBYIO
ouepesb OIeHNBaeT 000CHOBAaHHOCTh M OPUTHHAJIBHOCTH BHIBOJIOB. B MUChMeHHOI paboTe 1mo Teme
3aJJaHMUs yYaIlMHCS JOJDKEH IIOJIHO U BCECTOPOHHE pPacCMOTPETh BCE AacleKThbl TEMBl, YETKO
copMynHpOBaTE W apryMEHTHPOBATH CBOIO IO3WIMIO IO HCCIEAYeMBIM BOmpocaM. Bwioop
KOHKPETHOTO 3aJlaHusl JJI CaMOCTOSITENbHON pabOThl INMPOBOAUT MpeNnoAaBaTeNb, BEAYIIUN
MPAKTUYECKHE 3aHSATHSI B COOTBETCTBHH C IIEPEYHEM, YKa3aHHBIM B TUTaHAX MPAKTUYCCKHUX 3aHITHH.

Obwue npasuna 8bINOIHEHUs. NUCLMEHHBIX pabom

Ha mnepBoM 3aHATMM CTYAEHTHl JOJDKHBI OBITH MPOMH(GOPMHUPOBAHBI O HEOOXOIUMOCTH
COOIIIOJICHUST HOPM aKaJIEMHUYECKOW ITHKH M aBTOPCKHX MpaB B Xoje oOy4yeHus. B dacTHOCTH,
MPEJOCTABIIAIOTCS CBEICHUS:

- oOutast nHpopmanust 06 aBTOPCKUX MpaBax;

- MpaBUjIa TUTHPOBAHUS;

- npaBuia 0pOPMIICHHS CCHUIOK;

Bce nmeroniyecs B TEKCTE CHOCKH TIIATEIBHO BBIBEPSAIOTCS U CHAOXKAIOTCS «aJpecamm».

Henonyctumo BKIItOYaTh B CBOIO paboTy BBIAEPIKKH U3 pabOT APYruX aBTOPOB O€3 yKazaHUs
Ha ITO, IEPECKa3bIBaTh UyXKYI0 padoTy OJIM3KO K TeKCTy 0e3 OTCHUIKHM K HEH, UCTIONH30BATh UYXKHE
uzeu 6e3 ykazaHus IepBOMCTOYHHUKOB (3TO KacaeTcs 1 MHpopMaluu, HaiinenHoi B uTepHere). Bee
CITydau IIaruaTa JOJKHBI OBITh HCKITFOYCHBI.

Crucok HCMOb30BaHHON JIUTEPaTyphl JOJDKEH BKIIOYATh BCE HMCTOYHUKU HH(MOpPMAIHH,
W3yYeHHbIE M TIPOpabOTaHHBIE CTYJEHTOM B TIpOIlecCe BHIMOJHEHHUS pPa0OTHI, W JIOJDKEH OBITh
coctaBieH B coorBerctBuM ¢ ['OCT P. 7.0.5-2008 «bubaunorpaduueckas ccpuika. OOmue
TpeOOoBaHUS U MpaBUIIay.

N3yuenne o6meoOpa3oBaTenbHOW  yueOHOW — auCHMIUIMHBI — «DPU3MKa»  3aBeplIaeTcs
noaBeZcHUEM HUTOTOB B ¢dopme auddepeHIInPOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOU



aTrectanuu ctyaeHToB B nporecce ocBoeHus OITOIT CITO ¢ momydyenrem cpeaHero ooIero

obpazosanus ([TIICC3).

7 OIEHOYHBIE CPEJACTBA JJ KOHTPOJIA YCIIEBAEMOCTH

7.1. Kputepuu oueHKHu 3HaH

ui

Ouenka Ba

O00011IeHHasT OLIEHKA KOMIIETEHIINN
(2-5 6amnos)

«HeynosnerBopu | 2 6amna
-TEJIBHOY -
HYJIEBOI YPOBEHb

OOyuaromuiicss He OBIIAAEN OLICHMBAEMOW KOMIICTEHIMEH, HEe PacKpbhIBaeT
CYIIHOCTb TOCTaBJICHHOU Mpobiembl. He yMeeT mpuMeHsTh TeopeTHiecKue
3HAaHUs B PEIICHUM INpakTHYecKodW curyauuu. Jlomyckaer ommuOku B
NPUHUMAEMOM pelIeHNH, B pPabdOTe C HOPMATUBHBIMH JOKYMEHTaMH,
HEYBEPEHHO 000CHOBBIBAET IOTYUYEHHBIE PE3YJIbTaThl. MaTepual u3araercs
HEJIOTMYHO, 0ECCUCTEMHO, HEI0CTATOUHO IPAMOTHO.

«Y noeneTBopuTten| 3 Oamia
BHOY» - IOPOTOBBII

OO6yuatomuiicst ocsomsn 60-69% oreHHBaeMON KOMIICTEHIMH, TOKA3bIBAET
YIOBJIETBOPUTENIbHBIE 3HAaHHWA OCHOBHBIX BONPOCOB  IIPOIPaAaMMHOTO
marepuajia, YyYMCHUA aAHAIMU3UPOBATH, [JCJIaTb BbIBOALBI B YCJIOBHAX
KOHKPETHON CHTyallMOHHOW 3afaud. V3maraer pemeHne mpoOiIeMbl

0a30BBIl ypOBEHB

YPOBEHb HEIOCTaTOYHO TIOJIHO, HETIOCIIEIOBATEIbHO, JOITYCKAeT HETOYHOCTH.
3aTpyHACTCS JOKa3aTeNbHO 000CHOBBIBATH CBOM CY)KICHHSI.

Ob6yuatomuiicss ocBoun 70-89% oueHnMBaeMoil KOMIIETEHIIMH, YMEET

OpuHUMATb TCOPCTUYCCKHUC 3HAHUA U HOHy‘-ICHHLIﬁ HpaKTI/I‘-ICCKI/Iﬁ OIIBIT B

«Xoporuoy - 4 Gala| penreHMH TIPAKTHUECKON CHTyallMH. YMeNo paGoTaeT ¢ HOPMATHBHBIMH

AOKYMCHTaMHU. Vmeer ApPryMEeHTUPOBATb CBOU BBIBOJAbI W IIPUHUMATH
CaMOCTOATCIIBHBIC PCIICHUA, HO AOITYCKACT OTACIbHBIC HCTOYHOCTHU, KaK I10
COACpKaHUIO, TaK

" 110 YMCHHIO, HaBbIKaM pa6OTLI C IMOCTAaBJICHHOM BOIIPOCOM.

«OTan4uHO - 5
NPOIBUHY ThIi baion
YpOBEHb

OOyuaromuiicss ocBomn 90-100% oneHuBacMOl KOMIICTCHIIUM, YMEET
CBS3BIBaTh TEOPHUIO C MPAKTUKOM, MPUMEHATH IOJYYEHHBIN NMPAKTHUECKUI
OMBIT, AHAJIU3UPOBaTh, JEJAaTh BBIBOJBI, MPUHHMATh CaMOCTOSTEIbHBIE
pelieHrss B KOHKPETHOW CHUTYalMM, BBICKA3bIBaTh M OOOCHOBBIBATH CBOHM
cyxkaeHus. JleMOHCTpUpyeT yMeHue BecTH Oecelbl, KOHCYJIbTHPOBATH
rpaXiaH, BBIXOAWTb W3 KOH(JIMKTHBIX CHUTyauuil. Brangeer HaBbIkamu
paboThl C pelieHneM 3aaad, NpUMepoB. Brameer mMUCBMEHHOW M YCTHOM
KOMMYHUKAIIUEN, IOTHYECKUM U3JI0)KEHUEM OTBETA.

7.2. OueHoYHbIE CPeACTBA IJIsl MPOBEAeHUs TeKYIleli aTTecTannu
B nannom pa3zneJie npuBoasiTCs 00pa3ubl OLeHOYHBIX cpeacTB. [loHbIH KOMIIEKT
OLIEHOYHBIX CPeICTB MPUBOAUTCS B DOH/IE OLIEHOYHBIX CPEACTB.

Texyiuit KOHTPOJIb TPOBOJIUTCS B POpMeE:

- poHTANBHBIN OIpOC

- UHAMBUIYaJIbHBIN YCTHBIN ONPOC

- IMCbMEHHBIN KOHTPO

JIb

TECTUPOBAHHUC 11O TCOPETUICCKOMY MaTCprary

- mpakTudeckas (mabopartopHas) padbota

- 3alIuTa BBIIIOJJHCHHO

T'0 3aJaHusl.




7.2.1 IlpumepHbIe TeCTOBBIE 3aJaHNs 1JIsl NIPOBEAeHUs TeKyllIei aTTecTaluu:

Cuny, ¢ komopoti 6ce mena nPUMALUBAIOMCsL OpYe K Opy2y, HA3bI8AION:

C A) cuioil TpeHus:

C b) cunoit ynpyrocru;

M B) rpaBuTanonHoii cunoi

Cuna ecemupno2o ma2omeHust Y6eIUdUmcs 6 2 pasd, eciu:

0 A) Maccy KaXXJ10ro U3 B3auMOJCHCTBYIOIINX TeJl YBEIUYUTh B 2 pa3a;
M b) maccy kaxa0ro U3 B3auMOACHCTBYIOLIUX TeJl YMEHBIIUTH B 2 pa3a;
M B) maccy oHOTO U3 Ten yBeNIUYMTh B 2 pasa.

FpaeumaquHHaﬂ NOCMOARHAA 6 3AKOHE BCEMUPHO2O MA2OMEHUA 0003HaAYAEemMcst U YUCTIEHHO paesrna
B A) g= 9,8 m/c?

C B) G=6,67-10 1! H - m%/xr?

N B) K= 400 H/m

Cuna écemupnoeo mseomenus ymenvuumes 6 100 pas, ecuu:

M A) Tena conmu3uth Ha 100 MeTpoB;
[ b) Tena ynanuts na 100 meTpoB;
M B) paccrosinue mexay Tenamu yBenuuuthb B 10 pas.

7.2.2 TIpumepHbIe BONMPOCHI AJI51 YCTHOT0 0Npoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUsl TeKYIIel aTTecTaluu:

MexaHnuka — 3T0 4acTh (PU3HUKH, KOTOpask U3y4aeT 3aKOHOMEPHOCTH MEXaHUUYECKOTO JIBIKEHUS U
MIPUYMHBI, BEI3BIBAIOIINE WM U3MEHSIOIINE 3TO JBIKEHUE.

1) Mexanuueckoe osudicenue —

Pa3nenpl MexaHUKH: KUHEMATHKA U AUHAMUKA. Yem onu omauuaromes opye om opyaa?

2) Mamepuanvnas mouxa —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaekropust — BooOpaxkaemast TMHUS, COSAUHSIIONIAS TOJI0KEHHSI MaTepHaIbHOM TOUKH (Tena) B
OmypKaiiIye mocyie0BaTeNIbHbIe MOMEHTHI BPEMEHH.

S)Ilepemewyenue —

6)Ilymo —

7)Hem onu omauyaiomes opye om opyea?

8)Cropocmo —[? |ghopmyna

PaBHOMEpHOE NPAMOIMHENHOE ABUKEHHE — IBUKEHUE, TPU KOTOPOM TEJI0 MEePEMEIIAeTCs C
MIOCTOSIHHOM 10 MOJTYJIIO U HAIIPABJIEHUIO CKOPOCTHIO.

9)3axon pasHomepHo20 NPAMOIUHENHO20 OBUINCEHUS: PopMYIa

10)Yckopenue —[? | popmyna

[IpsiMosnHetHOe TBUKEHUE C TIOCTOSTHHBIM YCKOPEHHEM.

11)3akon pasnoyckopenno2o npsMOoIUHENHO20 OBUNCEHUSL: PopMYIa

12)Dopmyna ckopocmu npu pagHoyCKOPEeHHOM O8UNHCEHUU. hopmyna

13)3axon pagnosameoneHH020 NPAMOIUHEHO20 OBUNCEHUSL: hopMYId

[TpumMepHbIe BOMPOCHI I KOHTPOJIS CAMOCTOSITEIbHON paboThI:

14) @opmyna ckopocmu npu pasHo3ameoIeHHOM OBUNCEHUU: hOpMYIa

[leprnonnveckoe TBMKEHUE — JIBIKEHHE, TIOBTOPSIOIICECS Yepe3 PaBHbBIE MPOMEXKYTKH BPEMEHH.
Bunel neprnoaudeckux IBUKEHH: BpalaTeIbHOE U KoJieOaTeabHOe.

15) Yem onu omauuaromes opye om opyea?



16) Ilepuoo —

17) Ilepuoo epawenusi — 8pems 00H020 060POMA NO OKPYIHCHOCIU. POPMYIA

18)Yacmoma epawenus —[? | gpopmyna

19) Huepyus —

20) Ilepeswiii 3axkon Horomona —

21) Bmopoti 3axon Hetomona —[? ] popmyna

22) Cuna — 6ekmopHas uzuueckas 8enudUna, sA81aI0uaacs Mepo ...

23)Tpemuii 3axkon Hotomona —

24) Cuna msicecmu — 2pasumayuortas cuia, oeticmeyrowas Ha meio. [? Jgpopmyna
Cuna ynpyrocT — Cuiia, BO3HUKAOIIAS TTPH MaJiol AeopMaIiii pacTsHKeHUS (CKATHS) Tela,
HaIpaBJIEHHAs TPOTHUBOIOIOKHO CMEIICHHUIO YaCTHI] TeJia MpH Je(opMaIiuu.

25) 3akon I'yka —[? ] popmyna
26)Cuna mpenus —[? ] popmyna

7.3. OueHo4YHbIe CpeICTBA /1Jisl IPOBe/IeHNUsI IPOMEKYTOUHOI aTTecTaluu

IIpomexyTouHast aTTecTanus

dopma . JInunsle IIpumepsl
aTTecTAIIN 3HaHug VYMenus paxruyeckuii KauecTBa OLICHOYHBIX
OIIBIT (BJIaCTB) o0yyaromerocs CPEICTB
Koutposns OueHKa yMeHus OLeHKa HaBBIKOB OueHka Bompocsr:
KounrposbHast 3HaHUA MIOHUMAaTh JIOTHYECKOT'O CIOCOOHOCTH IpHIararoT
pabota/Jlng- 0a30BbIX CHeIUABbHYIO COTIOCTaBIIEHUS U IpPaMOTHO U ci
q)epeH MOJI0KEHUI TEPMUHOJIOTUIO XapaKTCPUCTUKHU YETKO Hu3jararb
LUPOBaH-
9 B o0JacTu 00BEKTOB MaTepual
HBIN 3a4eT
ecrecTBo3Ha- | OIIEHKA YMEHUS OleHKa HaBBIKOB Onenka 3agauu
HUS pemartb JIOTHYECKOT0 CIOCOOHOCTH MPUIaramT
TUIIOBBIC 3a4a4YU MBIIUICHUA IPpU rpaMOTHO U CA

B o0J1acTH
pohecCHOHab-
HOM
JESATETBHOCTH

pelieHny 3a1a4 B
obmactu
poheCCUOHAb-
HOHU JEeSATEIILHOCTH

YeTKO M3JIaraTh

XOJ1 pelIeHuUs

3aja4 B

obsactu
npoeccruoHab

HOI

JeSTeILHOCTH

u

apryMeHTHPO-

BaTh

pEe3yAbTATHI

7.3.1. llpumMepHbIe BONPOCHI [1Jisl TPOBEAEHUsI MPOMEXKYTOUHOI aTTecTanuu (1ud. 3a4er)

1. OcHOBHBIC BUABI MCXaHUYCCKOT'O ABHMXXCHMUA. 3akonsl HeloTOHA. 3aK0H BCGMI/IpHOFO

TATOTCHHUA.

o s wN

WNuepuus. MuepTHOCTH U ee Mmepa. Bec tena. HeBecoMOCTb.

Marematuyeckuil 1 Npy>KUHHBIA MasTHUK. KonebaHus 1 BOJIHBI.

VYpasuenune MenaeneeBa-Knaneiipona. M3onpouecchl v ux rpaduxu.

Bugsl mexanmueckoi OHCPTHUHU. 3akoH COXPAHCHUSA DHCPIUH. 3akoH COXpPAaHCHUSA UMITYJIbCA.

MonekynsapHo-KnHeTH4YecKas Teopusi. bpoyHoBckoe nBuxenue. [loctossHHas ABoraapo.




10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24,
25.
26.
217.
28.

29.

30.

31.
32.

ArperatHbie cocTosiHUA BemecTBa. Juddy3us B pa3nuuHbIX cpefax. BraxxHocTs Bo3ayXa.
3akon Kynona. Onektpuueckoe noine. Hampsoxennocts. Cynepnosuinus nosei. JluHum
HanpspkeHHOCTH. [1oTok HanpsyKeHHOCTH.

Pabora cun snexkrpocrarnueckoro noss. IloreHuman. CBsA3b MeXAy HaNpsyKEHHOCTBIO U
NOTEHLMAJIOM. DKBUIIOTEHIIUAJIbHBIE [IOBEPXHOCTH.

JIMdneKTpuKkn B 3JEKTpOCTaTHUYECKOM moje. [lonsipHble M HENMOJIApHBIE JUAJIEKTPUKU.
[Tonsspu3zanus AUAIEKTPUKOB. DIEKTpUYecKas HHAYKLUA. J{U3neKTpruieckas IpOHULIaeMOCTh
Y BOCIIPUUMYMBOCTb.

ITpoBoaHMKH B AseKTpocTaTndeckoM nose. [loTeHnuan, HanpsyKeHHOCTh, INIOTHOCTD 3apsja.
OnekrpoeMkocTb. Konpencaropsl. CoenuHeHHE KOHAEHCATOPOB. EMKOCTB  IIIOCKOTO
KOHJECHCATOpa. JIEKTPUYECKOE 10JIE B KOHACHCATOPE.

DHEprus CUCTEMBI 3apsII0B. DHEPIHs 3apyKEHHOTO KOHACHCATOPA. JHEPTHUs HIIEKTPUYECKOTO
1oJIst

[TocrossuHbll  snekTpudeckuii  Tok. 3akoH Owma. Conpotusienue. CoequHeHHE
conpotusiieHui. 3akoH [xoynsa-Jlenna.

Onexrpoasrxkymias cuwia. 3akoH Oma i 3aMkHyTOH 1end. [lone3Has u nojgHas MOIIHOCTD.
KIIJI ncTounrka Toka.

BzaumopeiictBue TokoB. MarHutHoe mosie. MarauTHast HHIYKIUA.

Cuita Amniepa. Cuna JlopeHna.

JeiictBue nosa Ha Tok. Cuna Ammepa. Teopema 0 HMPKYJISIIMM MarHUTHOro nojs. [lone
IIPSIMOTrO U KPYrOBOIO TOKOB. MarHuTHBIM MOMEHT KOHTYpPa C TOKOM.

Cuna Jlopenua. /[BukeHne yaCcTUIbI B OJHOPOJHOM MarHUTHOM IIOJIE.

OnexktpoMarHuTHass MHAYKUus. 3akoH ®apaned. B3aumuas wuuaykuus. CaMOMHIYKIUS.
Koadduuumentsr B3aumHON wuHAYKIWH. WHAYKTUBHOCTh. WHAYKTUBHOCTH COJICHOM[A.
Tpancdopmarop. DHEpTrUs MAarHUTHOTO TOJIS.

ITepemeHHBIH 2neKTpUUeCKU TOK. IHIYKTUBHOE, EMKOCTHOE M PEAKTUBHOE COIPOTHBIICHHUS.
BekropHas nuarpamma HanpsbkeHui. [lonHoe conpoTuBieHue. Pe3oHanc HanpsKeHU .
MoniHOCTh B LIeNH IIEPEMEHHOT0 TOKA. J[eMCTBYIOIIME TOK U HAIIPSKEHUE.

3aKoHbI reoMeTprueckor onTuku. Bunel nun3. [locTpoeHne nzobpaxeHust B TOHKOU JIMH3€E U
3epkase. AOCOTIOTHBIN U OTHOCUTENIbHBIN MOKA3aTeNN MPEIOMIICHUS.

®opmyna yBenuueHus JUH3bl. OnTudeckast cuia JuH3bl. @opMysia TOHKOM JIMH3HI.

I'na3 u ero crpoenue. bim3opykocTs U JanbHO30pKOCTh. Abeppanuu

Hucnepcus. {udpakuus. Unreppepenuns. [onspusarnms.

KopnyckyispHO-BOITHOBOH yallu3M.

CriennanpHast TeOpHs OTHOCUTENbHOCTU DitHIITeHa. [IpeobpazoBanus Jlopenna.

Mopnens atoma Tomcona. Monens atoma Pezepdopaa. OTKpbeITHE paiiOaKTUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeyHas cucTeMa: IIaHeThl 3eMHOM IPYIIIbl, IUTAHETHI-TUTAHTHI, CIIyTHUKH, METEOPHI,
METEOpUTHI, acTtepouipl. Cucrema 3emisa-JlyHa.

["amakTuKH, BUABI FaTaKTHK. 3BE3/1bl, KJIacCU(UKaLns 3Be3 /1.

Teneckornsl u o6cepBaropun, MKC.

Teopun npoucxoxaeHus Becenennoi. Opomonus BeeneHHoM.



7.3.2. IIpuMepHbIe 3a1a4u 1Jis1 MPOBeAeHUsI IPOMEKYTOUHOI aTTecTauuu (aud. 3ayer)

Yacrte 1. (Boioepume gepublii gapuanm omeema)

1 ITpu pororddexre paboTa BeIX0oAa SIESKTPOHOB U3 METAJJIa 3aBUCUT OT
A. 4acTOTHI IQJAIOIIETO CBETA

b. MHTEHCHBHOCTHM NAJAIOLIETO CBETA

B. xumuyeckoi npupopl METaIIOB

['. KHHEeTHYEeCKON YHEPTUU BbIPHIBAEMbBIX 3JICKTPOHOB

2. Ha pucynke 2.01 nokasan rpaduk 3aBUCUMOCTH CKOPOCTU JABUKCHUS g1 ac pue. 201

Tena oT BpeMeHH. Kakoil m3 mpeuioKeHHbIX TpaduKOB BhIpaKaeT rpapuKk zo
YCKOpEHUS 3TOro Tesia’?
o ai? Ao a? a, afc? Ao anfc?
5 5 5 5 w0y
Tz 3 %':_ Tz 3 LI S R T 2 3 ;;
-5 -5 -5 -5 .
A. B. B. T. “e

3. 3 mMoab BoOpoaa HaxoaiaTes B cocyzae npu temmeparype T. KakoBa Temmeparypa 3 Mo
a30Ta B COCY/IE TOTO K& 00beMa U pu ToM ke AaBieHnn? (Boaopos u a30T cuuTath uaeanrbHbIMU
ra3aMH)

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

TA

4. Ha rpaduke (CM. pHUCYHOK) MpEACTABICHO
U3MEHEHHE TeMmreparypbl T BellecTBa C TeUYEHUEM
Bpemenu t{. B HayanpHBIE MOMEHT BpeMeHHM BemiectBo 1
HAXOJHWJIOCh B KpUCTaNIMYecKoM cocTostHuH. Kakas u3

TOYECK COOTBCTCTBYCT OKOHYAHUIO ITPOIECCa HJ'IaBJ'IeHI/Ifl?
A.5 b6 B.3 TI.7

5. Ha pucynke 1.02 u3oOpaxkeHa 3aBUCUMOCTb AMILIUTY]IbI
YCTAaHOBMBINMXCS ~ KoOJNeOaHWH ~ MasTHHKAa  OT  YaCTOTHI
BBIHY)KJamoIel cuibl  (pe3oHaHCHas KpuBas). OTHoOLIEHHE
aMIUTUTYBl ~ YCTAHOBUBIIMXCS ~ KojeOaHWM  MasTHHKA  Ha
PE30HAaHCHOW YacTOTe K aMIUTUTY i€ Konebanuii Ha yactoTe 1,5 'l
paBHO

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

6 Ha pucynke 1.03 n300pakeH MPOBOJIOYHBINA BUTOK, IT0 KOTOPOMY TE€UET JICKTPHUSCKHUHN TOK B
HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOM. BUTOK pacnosnokeH B TOpU30HTAIBHON IIJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP UHAYKIIUU MArHUTHOTO IOJIA TOKAa HAIIPpaBJICH

A. BepTHKAIBHO BBEPX T

b. ropu3oHTaNbHO BIEBO <—;
B. ropu30oHTaIbHO BIPABO —;
I'. BEepTHKAIBHO BHH3 .. puc. 1.03

7 Ha pucynke 2.03 u300pakeH MPOBOJOYHBIN BUTOK, IO KOTOPOMY TE€UET AJIEKTPUUCCKUN
TOK B HaIlpaBJICHWH, YKa3aHHOM CTpeJIKOM. BUTOK pacriosioxkeH B TOPU30HTAIBHON IIIOCKOCTH. B
LEHTPE BUTKA BEKTOP MHIYKIIMA MarHUTHOTO TOJI TOKA HANpPaBIeH

A. TOPU30HTAJIBHO BIIPaBO —;

b. ropu30HTANIBHO BIEBO <—;

B. BepTuKaibHO BHU3 J.




I'. BepTUKaIbHO BBEPX ¥ puc. 2.03

8 VYron majeHus CBETa HAa TOPU3OHTAIBHO PACIIONIOKEHHOE TIOCKOE
3epkano paBen 30°. Kakum Oymer yrona maieHwsl CBETOBOIO JIyda OT
HETIOIBIDKHOTO WCTOYHMKA, €CIU MOBEPHYTh 3epKano Ha 10° Tak, Kak
MOKa3aHO Ha PUCYHKE?

A. 20° B.30°% B.40°% T.60°.

9 VYron maneHus cBeTa Ha TOPU30HTAIBHO PACIOJIOKEHHOE MIIOCKOE 3epKayio paBeH 30°.
Kakum Oyner yron Mexay majaroliiM U OTPaKCHHBIM JIy4aMH, €CIIH
MOBEPHYTH 3epKkasio Ha 10° Tak, Kak MOKa3aHO HA PUCYHKE?

A. 80° B.60° B.40° T.20°

10 ITopsinkoBelii HOMEp amroMuHHMA B Tabnuue MenneneeBa 13, a
MaccoBoe 4nciio paBHO 27. CKOJIBKO 3JIEKTPOHOB BPAIIAIOTCS BOKPYT s/pa aTOMa aTFOMUHUS?
A.27, b.13; B.40; T.14.

11 B crexsissHHOM TpyOKe ABUTatOTCs 3JIEKTPOHBIL. B CTOPOHY OTKJIOHUTB UX MOJXET. ..
A. TOJBKO AJIEKTPUYECKOE TOJIE

b. TOJIBKO MarHuTHOE 10JIE

B. TOnBKO COBMECTHOE NEUCTBUE HIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. xaK 27eKTpUUECKOe, TaK U MarHUTHOE I10JI€

12 ®oto3ddexT - 3TO sBIICHWE B3aMMOACHCTBHSI CBETA C BEIIECTBOM, IPU KOTOPOM
MPOUCXOJIUT

A. BbIpbIBaHHUE aTOMOB

b. BBIpBIBaHME 3JIEKTPOHOB

B. mornomenne atomoB

I'. mormomenne HOHOB

13. lopsakoBeiii HOMep ¢Topa B Tabiuue MenneneeBa 9, a MmaccoBoe uuciio paBHo 19. Ckonbko
JIEKTPOHOB BpaIaeTcst BOKPYT siipa aTroma (ropa?

A.19; b.10; B.9; T.28.
14. Mogens atroma Pezepdop/a onrceIBaeT aToM Kax. . .

. OTHOPOAHOC JJICKTPHUICCKU HeﬁTpanLHoe TCJIO OUCHb MAJICHBKOI'O pa3Mepa

. I1ap 13 IMPOTOHOB, Opr)KeHHLII\/’I CJIOCM DJICKTPOHOB

. CILIOIIHOM O,[[HOpO,[[HLIfI MOJI0KUTEIbHBIN mrap € BKpaIUICHUAMHU 3JICKTPOHOB

. IIOJIOKUTCIIBHO 3aPAKCHHOC MAJIOC AP0, BOKPYT KOTOPOT'O ABHUIKYTCSA DJICKTPOHBI

~ W T >

40
15. Snpo atoma 18 Ar COZIEPIKUT
A. 18 mporoHoB u 40 HEUTPOHOB
b. 18 nporoHoB u 22 HeWTpoHa
B. 40 mpoToHOB 1 22 HEUTpOHA
I'. 40 nmpoToHOB 1 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE AMAIIa30HA IIKAJIbI 3JIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cToJI0I1a TaOJIUIIBI C UX CBOWCTBAMH B IIPABOM CTOJIOIIE
A. m3yueHue (CBONCTBA) 1) HauMeHblIas YacToTa BOJHBI U3
TMEPCUNCICHHBIX
B. yJ‘[LTpa(bHO)‘[eTOBOC 2) 06J1a11aeT HanOOoJIbIIEH HpOHI/IKaIOIHeﬁ
CIOCOOHOCTBHIO M3 TTEPEUNCIEHHBIX




B. pagroBosHbI 3) ucnone3yercs B mpubopax HOYHOTO
BHJICHUS

I'. peHTreHOBCKOE

4) obecrieunBaeT 3arap KOXKH 4eI0BeKa

Ortser 3anumure B cienyomeM Buae (Hanpumep, Al b2 B3 1'4)

Yactp 2. (Pewiume 3adauu)

17. JlBurasich ¢ HauaIBLHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ mpormien myts 155
M. C KaKiM YCKOPEHHEM JIBUTAJICSI aBTOMOOUIIb U KaKyl0 CKOPOCTh OH ITPHOOpEI B KOHIIE ITyTH?

18. K wucrounnky toxka ¢ DJC 9 B u BHyrpeHHHM compotuBieHneM 1,5 Om
NPUCOCTMHEHA I1eTIh, COCTOSINAS U3 IBYX MPOBOAHUKOB 110 20 OM KaXK/1blil, COSTMHEHHBIX MEXITY
co0ol mapajuiesibHO, U TPEThEro MPOBOJAHMKA COMPOTUBIECHHEM 5 OM, MNPUCOEAMHEHHOTO
MOCJICIOBATEIbHO K JIByM IepBbIM. YeMy paBHa cuiia TOKa B HEPA3BETBJICHHOW 4YacTh |
HaIpsDKEHUE Ha KOHLAX Lenu?

19. JIBurasich ¢ HaYaIbHOU CKOPOCTHIO 36 KM/4, aBTOMOOMIIB 32 10 ¢ mporen myts 105
M. C KaKMM YCKOPEHHEM JIBUTAJICSI aBTOMOOUJIb U KaKyI0 CKOPOCTh OH MPHOOPEIT B KOHIIE ITyTH?

20. K wucroununky toka ¢ DJIC 12 B wu BHyrpennum compotuBieHuem 0,5 Owm
MPUCOEIUHEHA 1IETIb, COCTOAIIAS U3 JIBYX MPOBOAHUKOB 10 15 OM KaxIbli, COETMHEHHBIX MEXKY
co0oli mapa/uieIbHO, W TPEThEro MPOBOAHHMKA comnpoTuBicHueM 4 OM, NPUCOSAMHEHHOTO
MOCJICIOBATEILHO K JIBYM IepBbIM. UeMy paBHa cujla TOKa B HEPa3BETBICHHOW 4YacTH U
HaIpsDKEHUE Ha KOHIAX [IeTTH?

OTBeTHI 3aHECTH B TAOJIHUILY:

Yacrts 1:

Ne Bompoca 1234|567 |8]9]10(11|12|13|14|15|16

byksa oTBeTa

Yacrs 2:

Ne Bompoca 17 18 19 20

OTBeT 331a4n




8. JOIMOJIHUTEJIBHOE OBECIIEYEHHME JTUCIUIIJIMHDbI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKOMOHHOI'O 3aHATHS

3akon BcemupHoro rarorenus. JBu:keHne Tes1 Mo/ A1eMCTBHEM CHJIbI TAKECTH

[To BTOpOMY 3akOHY HbIOTOHA MPUUMHON U3MEHEHHS IBHKEHUS, T. €. IPUUMHON YCKOPEHUs
TeN, SIBJISETCA cuia. B MexaHWKe paccMaTpPUBAIOTCS CUJIBI PA3TUYHON (DM3HUECKON TPHPOJIBI.
MHorue MexaHu4eckue sIBIICHUS U MPOIIECCHI OMPEIESIOTCS 1eUCTBUEM CHII TATOTEHUS.

3axon Bcemupnozo msecomenusi 6611 OTKpHIT Mcaakom HetoroHom B 1682 romy. Eme B
1665 roay 23-netuuii Hpr0TOH BhICKa3all MPEANOIIOKEHNUE, YTO CUJIbI, yAepKuBaromue JIyny Ha ee
opbuTe, TO ke MPUPOABI, UTO U CHUJIBI, 3acTaBIIAIOIIKE A0JI0K0 aaaTh Ha 3eminto. [lo ero runorese
MEXJIy BCeMH TellaMu BcelneHHON NeHCTBYIOT CHJIbl NPUTSHKEHHsS (TpaBUTALMOHHBIE CHUIIBI),
HarpasJIeHHBIE 110 JIMHUH, COeAMHsomeienTpbl Macc (puc. 1.10.1).

Pucynok 1.10.1.

I'paBUTAaLIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEIIAMHU.

B mocnenyromme rompl HproToH mhITancs HaiiTm Qusmueckoe OOBSICHEHHE 3aKOHAM
JBWKEHHs IUIAHET, OTKPBITBIX acTpoHoMOoM HMoranmnom Kennepom B nHawane XVII Beka, u narte
KOJIMYECTBEHHOE BBIPAXKCHHUE JJI TPAaBUTALIMOHHBIX CUJ. 3Has, KakK JBWXKYTCA IulaHeTsl, HploTOH
XOTeJI ONPEIEINTh, KAKAE CHJIBI HA HUX JEHCTBYIOT. Pemenue 3Toi 3agaun u npusesto HeroToHa Kk
OTKPBITHIO 3aKOHA BCEMUPHOTI'O TSATOTCHMUS.

Bce tena nputiaruBarorcs Apyr K APYry ¢ CWIOW, IPSIMO NPONOPLUUOHAIBHOW MX MaccaM U
00paTHO MPONOPLHUOHATBLHON KBAAPaTy PACCTOSIHUS MEXTY HUMHU:

m,m;

F=6"%

KosdbdunmenT nponopumonansHoct G 0IMHAKOB JUIS BceX Ted B npupojae. Ero HaspiBaloT
2PasUMAayUOHHOU HOCMOSAHHOU

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

I'paBuTaninOHHAs MOCTOsSIHHAs OblIa 3KCIIEPUMEHTAIBHO HM3MEpEHa aHIIMUCKUM (PU3UKOM
I'enpu Kasengumiem B 1798 romy.

MHorue sBJIE€HUS B TNPHUPOJIE OOBIACHAIOTCS JI€HCTBUEM CHJI BCEMUPHOIO TATOTEHHS.
JBuxenue mianer B CollHEYHON cucTeMe, HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, TPA€KTOPUH IOJIETa
0aJUTMCTHUYECKUX PAKET, IBMKEHUE TeJ BOJIIM3U MOBEPXHOCTH 3€MJIM — BCE OHU HAXOAT OObSICHEHHUE
Ha OCHOBE 3aKOHA BCEMHUPHOTI'O TATOTEHHS M 3aKOHOB JUHAMUKH.

Kaxxnpiii npeamet Bo BeeneHHOM BO3AEUCTBYET HA APYroil IPEAMET, OHU IIPUTATUBAIOT IPYT
Jpyra. OTO Ha3bIBAa€TCS CWJION TSKECTH, WM rpaBuTanued. Cuina OpUTSHKEHUS, WM TpaBUTaLus,
3aBHCHUT OT JIBYX (DaKTOpOB.

Bo-nepBbIX, 3TO 3aBHCUT OT TOT0, CKOJIBKO BEIIECTBA COAEPIKUT 0OBEKT, TeNO, mpeamer. Yem
OoJbllle Macca BEIIEeCTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciam Teno o0nanaer oueHb HEOONbIION
Maccoil, ero rpaButanms Maia. Hampumep, macca 3emiau Bo MHOro pa3 Oosbine macchl JIyHBI,
03TOMY 3eMJIsl UMEeT OOJIBIYIO CHUITY TSXKecTH, yeM JlyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBHCUT OT PACCTOSHUS MEXIy Tenamu. Yem Omke Tena
HaAXOJATCS APYT K JIPYry, TeM cuja MpUTsDKEeHUs: Oonbie. YeM OHUM Aajibllie JApyr OT ApYyra, TeM
rpaBUTALMs] MEHBIIIE.

CoOcTBeHHOE TpaBUTaMOHHOE Tone JIyHBI Ompenenser YCKOpeHue CBOOOJTHOTO
najgeHus gn Ha ee moBepxHocTU. Macca Jlynelr B 81 pa3 MeHbIe mMacchl 3eMIId, a €€ paauyc
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npubim3nuTenbHo B 3,7 pa3a MeHbIe paauyca 3emud. [loaTtomy yckopeHue Qi OnpenenuTcs
BBIPA)KEHUEM:

M, M,-3,7>
= G _—
R2 T.2-81

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

B ycnoBusx Takoit ciaboif rpaBUTallMM OKa3aJIUCh KOCMOHABTHI, BbicaauBiuecs Ha JlyHe.
YenoBek B TaKMX YCIOBUSAX MOXKET COBEpILIaTh TMTaHTCKUE MPbLKKU. Hampumep, ecnu 4enoBek B
3eMHBIX YCJIOBHUSX HMOANPBHITHBAET HA BBICOTY | M, To Ha JIyHe oH MOr Obl OANPHITHYTH HAa BBICOTY
6osee 6 M.

A celiyac naBaiiTe MOCMOTPHUM Ha YeJIOBEUECKOE CYNIECTBOBaHME HA 3emite. Y 3emin macca
Oonbile, YyeM Yy 4YeloBeKa, MOATOMY CHJIa TSDKECTH yaepxkuBaeT ero Ha 3emue. Ho 3emus
BO3JICHCTBYET TaK, Kak OYATO BCS €€ MaTepHs, BCE €€ BEIMECTBO HAXOsATCs B eHTpe. [loaTtomy cuita
TSDKECTH B JIIOOOM MecTe 3eMIIH JJOJIKHA PACCUUTHIBATHCS C YU€TOM PACCTOSIHUS JI0 €€ IICHTpa.

Cuna TspKeCcTH Ha 1modepekbe Mopsi O0JIbIlie, YeM Ha BEPIIUHE TOPBI. A ceiiuac mpeicTaBbTe
YeNoBeKa, yJAIMBILErOCSd C MOBEPXHOCTH 3€MIIM Ha JalieKoe paccTosiHhe. TaM cuiia 3eMHOIo
NPUTSHKEHUS OyieT MHOTO ciadee.

Korma 4yenoBek HaxoJIUTCS B KOCMOCE, OH COBCEM MCUE3aeT M3 TOJIS 36MHOTO TPUTSIKCHHUS.
I'paBuTanus 3eMiau COBCEM HE JCHCTBYET HAa HEro (HO OHA €CTh, TOJIBKO OYEHb ciiabas W3-3a
Oombiioro pacctosHus ot 3emin). OH HaXOIUTCS B COCTOSIHUU HeBecoMOCTH. [losToMy pakersl,
KOCMHUYECKHUEC KOpa6JII/I, KOCMOHABTbI MOT'YT CBO6OIIHO JICTAaTb B OTKPLITOM HNPOCTPAHCTBEC.

OpHMM U3 IPOSIBIICHUN CHIIBI BCEMUPHOTO TSATOTEHUS SBIISCTCS CUIA MANCECMU.

Cuia TSKECTU — rpaBUTALIMOHHAS CUJIA, JICUCTBYIOIIAS HA TEJIO.

Tax nmpuHATO Ha3BIBATh CHITY MIPUTSHKEHUS Tel K 3emie BOiIHM3u ee moBepxHocTH. Ecnmu M —
Macca 3emud, R — ee paamyc, M — Macca IaHHOTO TeJla, TO CUJjla TSDKECTH paBHA

M
F = GE m=mg
rze g — yckopenue c60000H020 ;tadeﬂu;MI MOBEPXHOCTU 3€MJIN:
g= g: G 3EMIIM _ 9,8M/
m R%ewm c?
YckopeHue cBOOOJIHOTO MaJieHUs — YCKOPEHHEe, MPUOOpeTaeMoe TEJIOM MOJ JEWCTBUEM
IPAaBUTAIIMOHHOMN CUJIbI BOJIM3HM NOBEPXHOCTH HEOECHBIX TeJ (IJIAHET, 3BE3/1).

Cuna TsDKECTH HampaBiieHa K LEHTpy 3eMiu. B oTcyrcTBue Ipyrux cui Teao CBOOOJIHO
nasiaeT Ha 3eMITI0 ¢ YCKOPEHHEM CBOOOIHOTO MaiCHUSI.

CpenHee 3Ha4eHHE YCKOPEHHUs] CBOOOTHOTO MAJCHMsS JUIS PA3JIUYHBIX TOYEK MOBEPXHOCTU
3emuu paBHO 9,81 M/c2.

[Ipu ynaneHuu oT MOBEPXHOCTU 3eMJIM CHJIa 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOHOTO
naJieHus] U3MEHSIOTCS 00paTHO MPOMOPLUOHAIBHO KBAJIpaTy PAacCTOSHUS I 10 LEHTpa 3eMiIu.
Puc. 1.10.2 wutrocTpupyeT W3MEHEHHE CHIIBI TATOTSHHsS, ICHCTBYIOIIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KopabJie MpH ero yJaJeHUH OT 3eMJIH.
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HN3MeHeHue cCuibl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTa IIPU YIAJICHUU OT 3eMJIU

Uraxk, ['paButarms (IPUTSHKCHHE, BCEMUPHOE TATOTEHHE, TATOTEHHE) (OT jaT. gravitas —
«TSDKECTBY») —ATO 00HA U3 PYHOAMEHMANbHBIX CUL NPUPOObL, camoe ciaboe g3aumoodelicmeaue u3
Hux. Onpedensemcs 83AUMHbIM NPUMANCEHUEM MeHCOY 08YMSL amoMamu (Ui Spynnamu amomos).
Ecnu 6v1 nonosicume 06a mMauuka Ha cmoJ, Mexncoy HUMU Oyoem npumsicenue, Ho Kpatine ciadoe.
Ecnu mauuxu evipacmym 00 pazmepog 3emiu, COOmM8emcmeeHHo, CUula 603pacmem MHO2OKPAMHO U
cmanem owyymumotu. I pasumayuetl obnaoarom, Kax npasuno, KpynHwie oOvbekmovl, 0dpazyiouue
epasumayuontoe noie. bnacooaps emy, mvl modcem xodumv no 3emuae, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayus cnabas, nosmomy ammocgepy Huue2o He 0epicum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoIbKo 8 MaKpoMacumanax), npoxooum
Kpatine cnodchHo. Ecmb MHenue, umo Keanmosdas meopusi cpasumayuil nomodxcem 00beOuHumb
B0€0UHO BCe, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbSA

[Topsimox 00ydeHUs WHBIWIOB M CTYJIEHTOB C OIPaHMYEHHBIMH BO3MOXHOCTSIMHU
onpenenen «llonoxxennem Ky6I'Y 00 00y4eHHH CTYAEHTOB-WUHBAIMUIOB U CTYICHTOB C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBBSI».

JUies M ¢ OrpaHMYEHHBIMM  BO3MOXHOCTSIMU  37I0POBbSI  IIPEAYCMOTPEHBI
o0Opa3oBaTeNibHbIE TEXHOJOTHH, YUYHUTHIBAIOIIME OCOOEHHOCTH M COCTOSIHME 3/I0POBbS TaKUX
M.
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PELHEH3USA
Ha pabovyro mporpaMMy Mo AUCHMIUTHHE « DU3HKay
crniermansHocTh 54.02.01 JluzaiiH (1o oTpacisim)

Pa6ouas nporpamma o aucuuIuiiHe «@usmka» 1y CTyAeHTOB (aKyibpreTa
WMHCIIO ®I'BOY BO «Ky6I'Y» cocraBieHa B COOTBETCTBHM C IIPHMEPHOU
nporpammoit MPTIO, pexkomengoBanHoe DenepalbHBIM TIoCyIapCTBEHHBIM
aBTOHOMHBIM  yupexnaenueM «VHCTHTyTa pasBUTHS  NPO(ECCHOHAIBHOTO
o6pazosanus» (PIBOY AI10 «MPIIO») Ha 6a3e ocHOBHOrO 06uero 0Gpa3oBaHus
¢ MoIy4eHHueM cpeHero obuiero o6pasoBanus. [Iporpamma coctaBieHa B IOJTHOM
COOTBETCTBHM ¢ TpeOoBaHWsAMU ydeOHOro IuiaHa 1o creunuanbHocTd 54.02.01
Ju3aiid (110 0Tpacisim).

PaGouass mporpaMma IpefrionaraeT paclpeielieHue TeM U H3y4eHHe
MaTepuaja IO pasgenaM. [ paMOTHO CTPYKTYpHpOBaHa, M OXBaTbIBaeT BCe
aKTyaJbHbIEe HAlPaBJIeHUs [0 JUCLHUIIIMHE Ha CErOJHSIIHUA JICHb.

Bce pasaensl paboyeii porpaMMBI B IOJTHOM Mepe 0TBe4aloT TPEGOBaHMIM K
pe3y/ibTaTaM OCBOEHMs y4eOGHOM IMCLMIUIMHBI B COOTBETCTBMH C IPHMEPHOH
nporpammoit WPIIO, pexomennoBanHoe @ezepalbHbIM TIOCYAapCTBEHHBIM
aBTOHOMHBIM  yupexaeHueM «MHCTHTyTa pasBUTHS  NPO(ECCHOHAIBHOTIO
o6pazosanusi» (PI'BOY JI10 «PIIO»). Kaxaeli pasnen IporpaMMbl pacKpbIiBaeT
paccMaTpHUBAaEMble BONPOCHI B JIOTMYECKON MOCIIEI0BATENbHOCTH, OMpeAeseMoH
3aKOHOMEPHOCTSMH 00y4EeHHUs CTYIEHTOB.

Jlnsi 3aKpeIUIeHHsl TEOPETHYECKHX 3HaHHH, (OpMHpOBaHHMS YMEHHH U
HAaBBIKOB  CTYJEHTOB  IPENyCMAaTpPUBAIOTCA  KaKk  ayAUTOpHbIE, TaKk U
caMoCTOSTeNbHbIE 3aHATHS. KOIMYeCTBO ayJUTOPHBIX 3aHATHUH ¥ BHEAyJAUTOPHOH
paboTHI CTY/IEHTOB COOTBETCTBYET TPEOOBAHMAM y4EOHOTO IIaHa.

KOHTpONb ¥ OLEHKA pe3yJbTaTOB OCBOCHHsS y4eOHOM JMCLMILIHHEL
OCYILECTBIAIOTCS B CTPOTOM COOTBETCTBHHM C TPEOOBaHHAMHU y4eOHOro IiaHa Io
nuciumHe. PaspaboTaHHble W IpearaeMble B porpamMMe GOpMel, U METO/L,
TO3BOJISAIOT B IIOJHOH Mepe OCYINeCTBIATh KOHTPOJIb W OLEHKY Ppe3yJIbTaToB
06yuenus (OCBOCHHBIX HABBIKOB U YMEHHH, yCBOCHHBIX 3HAHUN).

[lepedeHh peKOMEHAyeMbIX yueOHbIX wu3faHuil, MHTepHET-pecypcos,
OCHOBHOI1 JTUTEpATyphl BKIIOYAET aKTyallbHble HCTOYHHUKH, K KOTOPBIM Y CTYICHTOB
uMeeTcsi CBOOOHBIN TOCTYTI.

Jlannas pabouasi mporpamma MOXET ObITh PEKOMEHIOBaHA JULS H3y4dCHHMA
nucummEsl «Ousukay Ha dakynsrere THCIIO ®I'BOY BO «KyoI'V».

PerenseHr: 306enko B.S.

Kanauaar TeXHUYECKHX HayK,
IOLEHT Kadeapbl HOpMaTbHON HU3NOJIOTHH
®I'BOY BO Ky6I'MY Munsapasa Poccuu

=T TIOANWCE JABEPAID;
"*C_neq;fa"m no Kagp




PELHIEH3 U5
Ha pabo4ylo nporpaMmy 1o AHcuUHILIHHEe «PH3HKa)»
cnenuaabHocTh 54.02.01 /In3aiin (o oTpacasm)

Pa6ouas mporpamMma o guciuiuinHe «®PH3uKa» A CTYAEHTOB (DaKyibTeTa
WHCIIO ®I'bBOY BO «Ky6I'V» cocraBieHa B COOTBETCTBUM C IIPHMEPHOH
nporpammoii UPTIO, pexomernoBanHoe DesiepanibHOe rocy1apCTBEHHOE OIOKETHOE
06pa3oBaresbHOE yUpexKIeHHE JOIOIHUTEILHOr0 MpodecCHOHATEHOro 00pasoBaHus
«HCcTUTYT pa3BuTus npodeccuoHansHoro oopaszosanus» (PI'bOY IO «HUPIIO»)
Ha 0a3e OCHOBHOro o0wIero oOpa3oBaHWs C TOJYyYEHUEM CpegHero oomiero
o6pasoBanus. [IporpamMma cCoCTaBlieHa B IIOJIHOM COOTBETCTBHH C TpeOOBaHUSIMU
y4eGHOro rana mo crenuanbHocty 54.02.01 J{usakin (110 oTpacisam).

B paccmatpuBaemyto PIIJ] BKIrOYEHBI ClIeAYyIOINE dJIEMEHTBI:
O6nacTh MPUMEHEHUS IPOTrPaMMBI.
Mecto aucuuruuasl B ctpykrype ITTICCS.
Ilenu 1 3a1a4u JUCUMUIUIMHBL « Du3uxar.

B W N -

Cozepkanue NUCHUILIMHBI « Du3uka» CTPYKTYPHUPOBAHO MO BHAAM Y4eOHBIX
3aHATHH C yKa3aHHEM UX 00BbEMOB.

5. Pacuer BpeMeHH B [IpOrpaMMe COOTBETCTBYET 0ObeMy 4acoB, OTBEICHHOMY Ha
M3yueHKe JUCLUIUIMHBI 0 yueOHOMY IUIaHy.

6. IlpencTaBieH TeMAaTHYECKMM IUIAH JIEKIMH M ITIPAKTUYECKUX (CEMUHAPCKHX)
3aHSATHH.

7. VxkazaHo ydeOHO-MeTOJqM4YecKoe obOecriedeHHe NUCLHUIUIMHBL, B TOM HHCIE: -
repeueHb OCHOBHOW M JOMONHHUTENBHON JIUTEPATyphl, JNEKTPOHHBIX PECYpCOB -
MEeTOIMYEeCKHe peKOMEeHAauuu (MaTepuaisl) [pernoJaBareNio; MeTOIHIECKUe
PEKOMEH/IALIHH CTYIEHTaM.

8 ,Ya3aHBl OPMBI TEKYLIETO, POMEKYTOUHOO M HTOrOBOTO KOHTPOIA.

9 _ B npnnoxceﬂmi K [porpaMMe INpHuBe/ieHbl (HOHIIBI OLEHOUHBIX CPEICTB (®OC):
uonpocm s camomu'rponﬂ 1 IIPOBEPKH KauecTsa 3HAHUH CTyIEHTOB; METOAUYECKHUE
peKomeunauun no npoaeneﬁmo nexunommx npaKanec,mx H CaMOCTOSITeJ'[bU)plX
SdHHTPII/I . ‘ g '
Henoc n"a'nm HE BLIKIICHbI.

I'LZI «DuU3uUKaA» MOKEN T 651 [b peKOMeHnoaaHa TSI ncnonbsoBaHm B oGpaaoaaTeanOM
npouecce MHCIIO CDFBOY BO «KyOI'Y». | -

1-’eueH3eH'r : JleBuenko A.C.
; Houent Kabenpsl OHTOBJIGKTpOH]AKI/I ®I'BOY BO «Kyol Y»,
KaHauaat GU3nKo-MaTeMaTHYECKUX HayK, OLCHT




