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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOU JUCIHUATIIMHBI «®U3UKA»

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHoM mucruminabel bJ[.07 ®dusuka paspabortaHa sl CTYACHTOB
cnenuanbHocTd 33.02.01 dapmanus B KauecTBE NPUMEPHONW NIpOrpaMMmbl Ui peaau3aluu
OCHOBHOM TpodeccHoHaIbHON oOpa3oBarenbHo# nmporpammbl CITO Ha 6a3e 0OCHOBHOTO OOIIETO
o0Opa3oBaHMs C MOJYYCHHEM cpeiHero obmiero oopasosanus (mporokoi Ne 3 ot 21 utons 2015 T.
Perucrpanuonnsiii Homep peuen3uu 384 ot 23 utons 2015 r. PI'AY «DUPOy»); ¢ BHECEHHBIMU
W3MCHCHUSMHU, PEKOMCHIOBaHHBIMU  (DelepalibHBIM  TOCYJApCTBEHHBIM  OFOJKETHBIM
00pa3oBaTeNbHBIM  YUYPEXKACHUEM JOMOJHUTEIBHOTO MpOQecCHOHAIbHOIO  00pa3oBaHUs
«MucTuTyT pazButus npodeccuonaabHoro odpasosanus» (PI'BOY AIIO «MPIIO») ¢ yuetom
[IpumepHO# OCHOBHOI 00111€00pa30BaTENbHON MPOrPaMMbI CPEIHEro o0Iero oOpa3oBaHUs,
onoOpeHHOl pemeHueM (eneparbHOro y4e0HO-METOAUYECKOTO OOBEIUHEHHUS 10 OO0IIeMy
obpazoBanmuio (mpotokoi ot 28 uroHsa 2016 1. Ne 2/16-3), ¢ yuerom yrouneHuid ®I'AY «OHUPO»
(mpotokon Ne3 ot 25 mast 2017 1.)

1.2. MecTro y4eOHOH AUCHMIUIMHBI B CTPYKType MNPOrpaMmbl IOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

YueOnas aucuuminHa «®Dusnkay sBIsSETCS y4eOHBIM MPEIMETOM IO BBIOOPY U3
oOs3arenpHONM mpeaMmeTHON obnactu  «EctectBeHHbie Haykm» @PI'OC cpemHero oOmiero
oOpa3oBaHHs.

Hucnunnuna «@u3nka» uzydaercs B o0iieodpazoparenbaoM nukie yaueonoro OIIOIT CITO
Ha 06a3e OCHOBHOI'O 00IIEro 00pa30BaHUs C OTyUYEHUEM CPEAHEro oo1ero oopa3oBaHusl.

Mecrto y4eOHOW mucuuiuimHbl «@H3HKa» - B cOocTaBe 00IIE00pa30BaTENbHBIX yYEOHBIX
JUCIUIUIMH 10 BBIOOPY, (opmupyeMbix U3 00s3aTenbHBIX IpeaMeTHbIx obmacteit OI'OC
cpennero obOmiero oOpazoBanus, mns crnenuanbHocTell CIIO cooTBercTByrOmIET0 MpOQHIs
poeCCUOHAITBHOTO 00pa30BaHUs.

ITpu OCBOCHHU CIIELIMAIbHOCTEN CIIO €CTECTBEHHO-HAYYHOI'O npodus
npodeccuonansHoro odpasoanus ¢pusnka nzydaercs Ha npodunsHoM ypoBHe PI'OC cpennero
oO1ero oopa3oBaHusl.

1.3. Heau u 3aaa4n y4eOHOM IMCHUILIMHBI — TPeOOBAHUS K pPe3yJbTATaM OCBOCHHS
AUCHUTINHBI

Conepskanne nmporpaMMbl «Du3uKkay HaMPaBICHO HA TOCTHKCHHUE CIICTYIONTUX yeell.

— OCBOEHHE 3HaHUM 0 (PyHIaMEHTaIbHBIX (PU3NUYECKUX 3aKOHAX U MPUHLHUIIAX, JIEKALIIIX B
OCHOBE COBPEMEHHOH (pu3nueckoil KapTWHBI MHUpa; Haubojiee BaXKHBIX OTKPBHITUSAX B 00JacTH
(U3MKHM, OKa3aBIIMX OIpENENsIollee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJOIMM; METOJax
HAy4YHOTO IT03HAHUs IPUPOJIBI;

— OBJIQJICHUE YMEHUSMHU TPOBOJAUTH HAOIIOAEHUS, IUIAHUPOBAaTh U  BBINOJHATH
9KCIIEPUMEHTHI, BBIIBUTaTh TMIIOTE3bl U CTPOUTH MOJEIH, IPUMEHATH MOJTYYEHHbIE 3HAHUS 1O
¢usuke 111 OOBSCHEHUS pa3HOOOpa3HBIX (PU3MUECKUX SBIEHUH U CBONCTB BELIECTB;
MIPaKTUYECKH HCII0JIb30BaTh ¢busnueckue 3HaHMUS, OLICHUBATh JIOCTOBEPHOCTD
€CTeCTBEHHOHAYYHOH HH(pOpMaInu;

— pa3BHUTHE [TO3HABATEIBHBIX HHTEPECOB, MHTEIEKTYaJIbHBIX M TBOPYECKUX CLIOCOOHOCTEH
B TIpoliecce MpUOOpeTeHus 3HaHWNW M yMEHHHM MO (U3MKE C HCHOJIB30BAHUEM PAa3IMYHBIX
HCTOYHUKOB MH(GOPMAIIUU ¥ COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUI;

— BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB  MPUPOJBL,
UCTOJb30BAHUS JOCTHKEHUH (U3MKKM Ha OJlaro pa3BUTUS 4YEJIOBEYECKOW IMBHIIN3ALNM;
HE0OXOJIMMOCTH COTPYIHUYECTBA B IIPOLIECCE COBMECTHOTO BBIITOJIHEHHUS 3a/1a4, YBAXKUTEILHOTO
OTHOLICHWsT K MHEHHUIO OINIOHEHTAa Npu OOCYXJEHHH TNpoOIeM eCTeCTBEHHOHAaYyYHOI'O
CoJIepKaHusl; TOTOBHOCTH K MOPAJIbHO-3TUYECKOI OLIEHKE HCII0Ib30BaHMSI HAYYHBIX TOCTHKEHUH,
4yBCTBA OTBETCTBEHHOCTH 32 3aIIMUTY OKPYKAIOLIEN CpEbl;



— HCIOJIb30BaHUE MIPUOOPETEHHBIX 3HAHUM M YMEHUH I peIlleHs] MPAKTUYECKUX 3a1a4
MOBCEJTHEBHON JKM3HHU, oOecredyeHus: Oe30MacHOCTH COOCTBEHHOM JKH3HH, PAlMOHAIBHOTO
IIPUPOJIOIIOIB30BAHUS U OXPaHbl OKPYKAIOLIEH Cpelibl U BO3SMOXKHOCTh IPUMEHEHHsI 3HAHUH TIpU
pelIeHNH 33124, BOSHUKAIOIIUX B TOCIEAYIONICH MpohecCHOHATbHON AEATEIIEHOCTH.

OcBoenue conepxkaHus ydyeOHOM aucuuiuiMHbl «Pu3nka» olecrneyuBaeT IOCTHIKEHHE
CTYJEHTAMH CJEIYIOIIMX PE3YIbTaTOB:

JIUYHOCMHBIX:

— YyBCTBO I'OPJOCTH U YBaXKCHMS K UCTOPUU U JOCTHIKEHHUSM OT€YECTBEHHON (PU3UUECKOM
HAyKd; (U3UYECKU TPaMOTHOE TOBEACHHE B MPO(PECCHOHANBHON AEATENBHOCTH U OBITY MpH
oOparieHuu ¢ mpudopamu U yCTpOHUCTBaMH;

— TOTOBHOCTb K IIPOJIOJDKEHHIO 00pa30BaHMsl M MOBBILIEHHs KBaTU(UKaLUU B U30paHHOM
poeCCUOHATIBHOM JIEATETLHOCTH U 00BEKTUBHOE OCO3HAHUE POJIH (PU3NIECKUX KOMIIETESHIIHIA B
3TOM;

— YMEHHE HUCHOJb30BATh JOCTUKEHUS COBPEMEHHOW (PM3NYECKON HayKH U (PU3UYECKUX
TEXHOJIOTUH Ui TIOBBIIEHUS COOCTBEHHOTO HHTEJUICKTYalbHOTO pPa3BUTHS B BBIOpaHHOU
po¢eCcCHOHATILHOMN 1eATEIbHOCTH;

— YMEHHE CaMOCTOSITEJIbHO 1OOBIBATh HOBBIE 1151 c€0s (PU3HUECKUE 3HAHUS, UCTIOIb3YS IS
3TOTO JIOCTYITHbIE HCTOYHUKH WH(OPMAIIHH;

— yMEHME BBICTpaUBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHSI B KOMaHJE IO PELICHUIO
00ImMX 3a7a4;

— YMEHME YIpaBJISIThb CBOEH MO3HABATEIBHOM AEATEIbHOCTHIO, MPOBOJUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOI'O Pa3BUTHUS;

MemanpeoMenHbIX:

— HCIIOJIb30BAHHME PA3JIMYHBIX BUJOB II03HABATEIBHON JESTENBHOCTH ISl pEIEHUs
¢bu3nyeckux 3a1a4, IPUMEHEHNE OCHOBHBIX METOJI0B I03HaHMs (HaOIr01eHus,

— OIKCAHMs, U3MEPEHUS, SKCIIEPUMEHTA) JJIsl U3YUECHHUS PA3JIMUYHBIX CTOPOH OKPYKaroLIeH
JIEHCTBUTEIIFHOCTH,

— HCIIOJIb30BAHHWE OCHOBHBIX HMHTEJUIEKTYAIbHBIX OIEpaluii: TOCTAaHOBKM 3ajauu,
(GbopMyIMpOBaHUS TUIOTE3, aHAIM3a U CHUHTE3a, CpaBHEHMs, OOOOIIEHUs, CUCTEeMaTH3allH,
BBISIBJICHMSI IPUYUHHO-CIIEICTBEHHBIX CBA3€H, ONCKa aHaIO0roB, (POpMYyJIMPOBAHUSI BHIBOJIOB /IS
U3YUYEHHs] PA3IUYHBIX CTOPOH (PM3NYECKUX OOBEKTOB, SBJICHUH U MPOLECCOB, C KOTOPHIMU
BO3HUKAeT HE0OXOIMMOCTb CTAIIKUBAThHCS B MpodecCHOHANIbHOMU cdepe;

— yMEHME T'€HEepUPOBaTh UJIEU U OTIPEEIATH CPEICTBA, HEOOXOAUMBIE JUIsSl UX PeaTnu3aluy;

— yYMEHHME HCHOJb30BaTh pa3jMuHble MCTOYHMKH JUId TOJy4eHHs  (U3HUECcKOM
uH(oOpMaInu, OLIEHUBATh €€ JOCTOBEPHOCTD;

— YMEHHEe aHAJIM3UPOBATH U MPEJICTABIATh MH(POPMALIHIO B pa3IMYHBIX BUAAX;

— yMeHHME MNyOJUYHO NPEACTaBISATh PE3yJbTaThl COOCTBEHHOTO MCCIEAOBAHUS, BECTH
JTMCKYCCHM, JOCTYITHO M TapMOHHYHO codyeTas cojaepkaHue Hu (OpMbl IpesCcTaBiIsieMOn
nH(popMaLuu;

npeomemmuuix:

— c(hOpPMHPOBAHHOCTH MPEICTABICHUI O POJIM U MecTe (PU3UKU B COBPEMEHHOM Hay4dHOM
KapTUHE MUpa; MOHUMaHKe (PU3MUECKOl CYIIHOCTH HabIto1aeMbIX Bo BeeneHHOH siBieHui, posn
¢u3uku B GOPMHUPOBAHUU KPYro3opa U (PyHKIMOHATBHON I'PAaMOTHOCTH YeJIOBEKA ISl peIlIeHUs
MPaKTUYECKHX 3ajay;

— BIQJICHHE OCHOBOIOJAralolUMH (PU3NUYECKUMH TOHATHUSMHU, 3aKOHOMEPHOCTSIMHU,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HMUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

— BJaJ€HHE OCHOBHBIMH METOJAaM{ HAy4YHOTO MO3HAHMSA, UCHOJIb3yeMbIMU B (pu3MKe:
Ha0Jt0/IeHNEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMmeHusi oOpaOaTeIBaTh pe3yjbTaThl M3MEpPEHUl, OOHApyXUBaTh 3aBUCUMOCTb MEXIY
(bU3NYEeCKUMHU BEIMYMHAMH, OOBSICHATH OJTYYEHHBIE PE3YJIbTAThl U JIeNIaTh BHIBOJIBL;

— c(hOpMHPOBAHHOCTb YMEHUS peliaTh PU3MUECKUE 3a/1aUH;



— c(hopMUpPOBaHHOCTH YMEHHS NPUMEHSATH MOTYYEHHbBIC 3HAHUS 151 OOBSICHEHHS YCIOBUI
npoTekaHus (U3NYECKUX SIBICHUH B MpHpOJE, NpodecCHOHaIbHON chepen s NMPUHATUS

IMPAKTUYCCKUX peH_IeHI/Iﬁ B HOBCCI[HGBHOI\/'I KHU3HH,

— copMHUPOBAHHOCTh  COOCTBEHHOM

IIO3UIIUHN

nH(pOpMAIINH, TTIOTY4aeMON U3 Pa3HBIX HCTOUHUKOB.

1.4. IlepeyeHb NJIAHMPYEMBbIX Ppe3yJIbTATOB O0y4YeHHsI IO JUCHUILUIMHE (MepevyeHb

¢GopMupyeMbIX KOMIIETEHLUI1)
He NPedyCcMOmpPeHo.

II0 OTHOHNICHHIO K (1)H3H‘l€CKOI>i

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHO# 1M CUMIIMHBI M BUABI YU4eOHO0# padoThl

N Bcero CemecTpbl

Bun yaeOHOM paboThI 4ACOB 1 >
YueOHasn Harpy3Ka (Bcero) 78 32 46
AyauTopHbIe 3aHATHS (BCEro) 78 32 46
B Tom umncne:
3aHATHSA JIEKIIMOHHOT'O TUIIA 16 22
IIPaKTUYECKHE 3aHITUSI (IPAKTUKYMBbI) 16 24
CamocrosiTesibHas padoTa (Bcero) HE MPEelyCMOTPEHA
[TpomesxyTouHas arrecranus (9K3amMeH/3a4uet/iud.3a4er) . 3a4yer
O61ast TpyA0eMKOCTh 78 32 46

2.2. CTpyKTYypa IMCUHUIIHHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HaumeHnoBaHue pa3aesioB U TeM Teopermuecioe IpakTnyeckue u
Bcero o JlaGopaTopHbIe
0 yqu“e 3aHATUA

Beenenue 2 2

1. MexaHuka 16 8 8
2. MonekynspHas ¢usuka. TepmoaguHamuka 12 6 6
3. DIeKTpOIMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThl KBaHTOBOM (pU3UKU 2 2
6. OBomtonus Beenennoit 4 8
Bcero mo pucuumiinHe 78 38 40




2.3. TemaTnuyeckuii IVIaH U coiep:KaHue y4eOHOH TUCHUIVINHBI «PH3HKa))

HaumenoBa Conep:kanue y4eOHOT0 MaTepHuaJa O0bem | Popmupyembre
HHE NPaKTHYeCKUE 3aHATHUS U CAMOCTOsAATeIbHAs padoTa 4acos Hpggle“c':;:m_
pa3aesioB u o0y4arouerocs JbHBIE
TEeM KOMIICTCHIUHU
1 2 3 4
Beenenne | Copep:xanue y4eOHOro MmarepuaJia 2 OK 03
Jlexknun OK 05
Tewma 1.1. ®usuka — dyHIaMEHTATBHASI HAYKA O MPUPOJIC.
3Havenue ¢uznku npu ocBoeHuu npodeccuit CIIO u
cnenuanbHoctei CI10.
1. Coaep:xaHue yueOHOro MaTepuaJa 14 OK 01

Mexannka | Jlekuuu OK 02

Tema 1.2. Kunemarnka MaTepuaibHOM TOUKU OK 04
Tema 1.3. JInnamuka OK 05
Tema 1.4. 3akoHBI COXpaHEHUS B MEXAHUKE OK 07
Tewma 1.5. Mexanunueckue KoueOaHusi U BOJHBI

IIpakTnyeckue (JJaGopaTopHbIE) 3aAHATHS 14
WccnenoBanue 1BUKEHUS Tella MOJ A€UCTBUEM

MTOCTOSIHHOM CHUJIBL.

N3ydeHue 3aKkoHa COXpaHEHHUS UMITYJIbCA.

CoxpaHeHne MeXaHU4eCKON YHEPTUH MIPH IBUKEHUH Teja

0/ ICMCTBUEM CUJI TSKECTH U YIIPYTOCTH.

CpaBHeHue paboThI CUJIBI C K3MEHEHUEM KUHETHUECKOM

SHEpPruu Tena.

N3ydeHnne 3aKk0OHOB COXpaHEHHUS Ha IpUMEpE yaapa I1apoB

1 0AJUTMCTUYECKOTO MasTHHKA.

N3yuenne oco6eHHOCTEH CUIIbl TPEHHSI (CKOJIBKEHUS).

2. OcnoBbl | ConeprxaHue y4eOHOro MaTepuasa 8 OK 01
MoJIeKyJaspH | Jlekuuu OK 02
oii pusuku u | Tema 2.1. OCHOBBI MOJIEKYISAPHONW KMHETUYECKOU TEOPHUH. OK 03
TepMoauHa- | MneanbHblii ras OK 04

MHKH Tema 2.2 M3onporneccsl: 3aKOHBI U UX rpapuiecKoe OK 05
MpECTaBICHUE OK 07
Tema 2.3 OcHoBbl TepMoanHaMukH. [lepBoe Havano
TEpMOJMHAMUKH U €ro NpuMeHenune. Bropoe Hauamno
tepmoauHamuku. KITI. Iukia Kapao
Tema 2.5. CBOMCTBO ITapoB, KUAKOCTEHN, TBEPABIX TEI
I[IpakTnyeckue (1abopaTopHbie) 3aHATHSA 10
N3mepenue BIaXHOCTH BO31yXa.
N3mepenune moBepXHOCTHOTO HATSKEHUS! )KUIKOCTH.
Habmtonenue npouecca kpuctaumszauuu M3ydyenne
nepopmanuu pactskeHus. V3ydenue TenioBoro
pacUIMpeHus TBEPABIX Tell.
W3ydyeHne ocoOeHHOCTEN TETJIOBOTO PaCIIMPEHHSI BOJIBI.
3. Conep:xaHue yueOHOro MaTepuaJa 14 OK 01
JuiekTpoan- | Jleknuu OK 02
HAMHKA Tewma 3.1. DnekTpocrarrka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04

Tema 3.3. MarauTHbIe ABICHUA

OK 05




Tema 3.4 DnexkTpomMaruuTHast UHIYKIUS
Tewma 3.5. DnexTpoMarHuTHBIC KOJICOAHUS U BOJHBI

IIpakTnyeckue (1a6opaTopHbIE) 3AHATHS

N3yuenue 3akona Oma aJ1s1 yyacTka LenH,
IIOCJIE0BATEIBHOIO U NAPaJUIEIbHOTO COEINHEHUS
MIPOBOHHUKOB.

N3yuenue 3akoHa OMa /111 IOJTHOM LIEIH.

N3ydenue sBneHus 31€KTPOMarHUTHON UHAYKLIUH.
Onpenenenne TemMnepaTypbl HUTH JIaMITbl HAKaJIMBaHUS.
Onpenenenne 3/]C 1 BHyTpEeHHETO COIPOTUBIICHUS
HCTOYHUKA HAIPSKEHUSL.

16

OK 07

4. OnTuka

Conep:kanue y4eOHOro MaTepuasa

Jlekuuu

Tewma 4.1. Ilpupona ceeta. OCHOBBI (HOTOMETPUH

Tema 4.2 DnemenTsl reomeTpudeckoil onTuku ToHkHe
nuH3bl. [locTpoeHne n3o00paxeHuit B TMH3aX U 3epKajiax
Tema 4.3. BosiHOBbIE CBOMCTBA CBETA

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS

N3ydenue n3o0paxeHus NpeMeTOB B TOHKOM JIMH3E.
W3yuenune nntepdepeHun u Audpaxkum cBeta.
I'pamynpoBKa CIEKTPOCKONA U ONIPEIECIICHUE ITTMHBI BOJIHBI
CIEKTPAJIbHBIX JIMHUH.

OK 01
OK 02
OK 04
OK 05

5. OcHOBBI
CIEeNHAIBHO
i Teopun
OTHOCHUTEJIb
HOCTH

Conep:xanue yueOHOro Marepuasa

Jlekuunu

Tema 5.1 OcHOBBI cIELIMANIBHOM TEOPUN OTHOCUTEIBLHOCTH.
[Toctrynatel DitHrelina. [Ipeodpazosanus Jlopenna.

IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
MHBapnaHTHOCTH MOZYJIsl CKOPOCTH CBETA B BAKYyME.
[Tocrynarer DitHmTelHa. [IpocTpancTBO U Bpems
CIELIMAJIBHON TEOPUU OTHOCUTENBHOCTH. CBSI3b MacChl U
SHEPruu CBOOOIHOM YacTHIIbl. DHEPTrHsl MOKOS.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
J1eMeHTBI
KBaHTOBOM
puszukn

Coaep:kaHue y4ue0HOro MaTepuaia

Jlexkuum

Tewma 6.2 DneMeHTHl PU3UKK aTOMa, ATOMHOTO SIIpa U
JJICMEHTAPHBIX YaCTHII

IpakTuyeckne (1aGopaTopHbIe) 3aHATHUSA

1. Pacuer MmakcuManabHOW KMHETUYECKOM SHEPTUU
AJIEKTPOHOB MPH POTOIEKTPUUECKOM P eKTe.
Omnpenenenne paboOTh! BBIX0/1a 3JEKTPOHA MO TpauKy
3aBUCUMOCTH MAaKCUMAJIbHON KMHETUYECKOU SHEPTUH
(hOTOANEKTPOHOB OT YACTOTHI cBeTa. M3mepenue paboTsl
BBIXO0/1a DJICKTPOHA.

2. Pacder 4acTOTHI U AJIMHBI BOJTHBI UCITYCKaeMOTO CBETA
NP MEPEXO0e aTOMa BOJOPO/Ia U3 OJHOTO CTAlIMOHAPHOTO
COCTOSIHMS B APYTOE.

3. Pacyer sHepruu CBSI3M aTOMHBIX SIJIED.

Ornpenenenue 3apsiia 1 MacCOBOI'O YMCIIA aTOMHOTO sIpa,
BO3HHUKAIOIIETO B pe3yJIbTaTe PaAMOAKTUBHOIO paciajia.
Brruncnenue sHepruu, 0CBOOOXKTAIOIIEHCS TTPH
paanoakTUBHOM pacnaze. OnpenerneHue mpoIyKToB
SIIEPHON peakiuu. Berancienue sHepruu,
0CBOOOKIAIONICHCS TIPH SIIEPHBIX PEaKIUsX.

OK 01
OK 02
OK 04
OK 05
OK 07




1. Conep:xaHue yueOHOro MaTepuaJa 6 OK 01
IBoaIOIHSA Jlexkuun OK 02
Bceesiennoii | 7.1 ConneuHas cucreMa: IJIaHEThl U Majble Tena. Cucrema OK 03
3emis-Jlyna. ) OK 04
7.2 Crpoenue u 3Boironus CoyHIa 1 3BE31.
Knaccudukanus 38€371. 3BE3/1bI U UCTOYHUKU UX SHEPTHH. OK 05
7.3 I'anakTrka. CoBpeMeHHbIE MPE/ICTABICHUS O CTPOCHUH OK 07
U dBOJIIOIMHU BeenenHon
IIpakTnyeckue (1a6opaTopHbIE) 3aHATHS 4
HcTopus pa3BUTHS KOCMOHABTUKH
N3ydenne kapThl 3Be34HOr0 HeOa. HeOecHbIe KOOPAMHATHI,
OCHOBHBIE€ TOUKH U JJUHUU HEOECHOM Cephl.
Teneckonsl, o0cepBatopun, MKC
BCEI'O 110

2.3.1 KoHTpOJIb U OlIeHKA Pe3yJIbTATOB OCBOCHHS THCIHUIIIUHbI

KoHTpoJib M 0LleHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS U IPUOOPETEHHBIE 00yUYaIOITUMUCS
YMEHWSI, HallpaBJICHHbIC Ha (DOpMHUPOBaHKE OOIUX U TPO(HECCHOHATBLHBIX KoMIeTeHIInN. KommnereHnnn
JOJKHBI OBITH COOTHECEHBI C TPEIMETHBIMU PE3yJIbTaTaMH.

Kona n HaumeHoBaHue
(opMupyeMbIX KOMIIETeH U

Pasznen/Tema

Tun oneHoYHBIX
MepOnpUATHH

OK 01. BeiOupathb criocoOsl permieHus
3asad npodeccHoHATBHON
NesITeIbHOCTH TPUMEHHUTEIBHO K
[Pa3TMYIHBIM KOHTEKCTaM

Pazngen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,3.4.,
3.5.

Paznen 4. Temer 4.1., 4.2.

Pasnmen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temrn1 6.1., 6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 02. Mcnons30BaTh COBpEMEHHbBIE
CpeAcTBa MOUCKA, aHAJIN3a U
WHTEpPIpETany HHPOPMAITUHN U
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS
BBITOJIHEHUS 3a/1a4
Mpo¢eCCUOHATBHON EATETbHOCTH

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1.,4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 03. IlnanupoBats u
[peaTM30BBIBATh COOCTBEHHOE
po¢eCCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIIBCKYIO
NesITeNIbHOCTD B MPOQEeCCUOHAIBHOMN
cdepe, NCIIOIB30BATH 3HAHUS T10
(brHAaHCOBOW I'PaMOTHOCTH B
PA3IUYHBIX KU3HEHHBIX

CUTYaIUsIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Pazgen 7. Temsr 7.1, 7.2

- YCTHBIH OIIPOC;
(bpoHTaNBHBI OTIPOC;
OLIEHKA KOHTPOJIbHBIX
pabor;

Ha0JII0/IeHuE 32 X0A0M
BBITTOJTHEHUS
1a00paTOpHBIX PadoT;
OLIEHKA BBITTOJTHEHHS
1a00paTOpHBIX PadoT;
OLIEHKA MPAKTHIECKUX
pabot (pemieHus
Ka4eCTBEHHBIX,
pacyeTHbIX 3ajauv);
OLIEHKAa TECTOBBIX
3aJIaHui;

Ha0JII0/IeHuE 32 X0A0M
BBITTOJTHEHUS
VHIUBHUTyaTbHBIX
MIPOEKTOB U OIEHKA
BBINOJIHEHHBIX
MIPOEKTOB;

OIIEHKA BBITTOJTHEHHS
JTOMAIITHUX
CaMOCTOSITETIbHBIX

OK 04. O¢ddexTuBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

Paznen 1. Temer 1.1., 1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2, 3.3.,

3.4, 3.5.

pabor;

HaOIIIO/IEHUE M OLICHKA
peleHus Keic-3amay;
HaAOIIO/IEHUE U OIICHKA




Paznen 4. Temer 4.1., 4.2. JIEJIOBOM UTPBI;

Pasnen 5. Temur 5.1.,5.2., 5.3. HuddepennmpoBanHbIit
Pasznen 6. Temnr 6.1., 6.2. 3a4er

Pazgen 7. Temsr 7.1, 7.2

OK 05. OcymiecTBasTh yCTHYIO U Paznen 1. Temsr 1.1., 1.2, 1.3
MUCbMEHHYI0 KOMMYHHUKAIUIO Ha Paznen 2. Temur 2.1.,2.2., 2.3.
rocyaapctBeHHOM si3bike Poccuiickoit [Paznen 3. Temnr 3.1., 3.2., 3.3,
Ddenepanuu ¢ yaerom ocodbennocrer  3.4., 3.5.

COLMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temn1 4.1., 4.2.
KOHTEKCTa Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

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

OKpY>Karolleu cpebl, Pazgenm 2. Temsr 2.1.,2.2., 2.3.
[pECypCcocOepexeHUI0, TPUMEHSITh Paznen 3. Temsr 3.1.,3.2.,3.3.,
3HaHHA 00 H3MEHEHUH KJIMMAaTa, 3.4., 3.5.

MPUHITUITBI OEPEHKITNBOTO Paznen 4. Temb1 4.1., 4.2.
MPOK3BOICTBA, I3 (HEKTUBHO Paznen 6. Tems! 6.1., 6.2.
NEHCTBOBATH B UpPE3BbIYANHBIX Paznen 7. Temnr 7.1, 7.2
CUTYaIUsIX

MK...

2.4. Conep:xxaHue pa3/iesioB QU CHUNIHHBI
2.4.1. 3ansaTHs JIEKIITMOHHOTO THIIA

No dopma
pas- HanmeHnoBan Texyme
nema | M€ pas3zieiioB Conepxanue pasaeina ro

A TeEM KOHTPO
JIA
1 2 3 4
1 cemecmp
BBenenue dusnka — QyHIaMeHTaAIbHAS HAyKa O IPUPOJIE. vV, T

EcTecTBeHHO-Hay4YHBIH METO/] IIO3HAHUS, €T0 BOZMOKHOCTH U TPAHMIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MO3HAHUS IPUPOABIL.
MopenupoBanue Gu3ndecKknx sSBJICHUH U NpolieccoB. Posb akcriepuMeHTa
Y TEOPHH B IIpOIIECCE MTO3HAHMS MPHUPOIbl. PU3NUecKas BeIMUNHA.
[orpemnoctu u3mepenuii puzndeckux BeanyuH. Ouznveckue 3aKOHBI.
I'panuiel npumMeHHMOCTH (hr3nYecKHX 3akoHOB. [loHsTHe 0 Pusnyeckoit
KapTHHE Mupa. 3HaueHne GU3nKK rpu ocBoeHuu npodeccuii CI10 u
cnenuanbHocTeit CIIO.

1 Mexauuka Kunematuka. Mexanunueckoe asuwxenue. [lepemenenue. Ilyts. CkopocTb. VvV, KP
PaBHOMeEpHOE NPSAMOIMHENHOE JBUXKEHUE. Y CKOpeHue. PaBHOIIEpeMEHHOE
psIMOJIMHEWHOe nBMkeHrne. CBoOoIHOe nazienne. JBmKeHne Tena,
OpOLICHHOI0 TIOA YTJIOM K TOPU30HTY. PaBHOMEpHOE IBHMKEHUE 110
OKPY>KHOCTH.

3akxons! MmexaHuku HeroTona. [lepsriit 3akon HproTona. Cuna. Macca.
Nmnynsc. Bropoit 3akoH HeroToHa. OCHOBHOM 3aK0OH KJIACCHYECKOMN
JuHaMuKH. Tpetuit 3akoH HeroToHa. 3aKOH BCEMHUPHOTO TATOTEHMUSL.
I'paBuTanmonnoe nosne. Cuna tsokect. Bec. CriocoOb1 n3mMepeHus: MacChl
Ten. CHiTbl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBnoe nBmxeHue. Padora cuipl. PaboTa moTeHIMAIBHBIX CHIL

L TIK ykaseiBatotcs B cootBerctBun ¢ ®T'OC CIIO peanusyemoii npodeccun / cHernanbHOCTH



Momnocts. DHeprust. Kuneruueckas sneprus. [loTeHnanbHas 3Heprusi.
3aKkoH COXpaHCHHS MeXaHW4IeCcKol Heprun. [IpuMeHenne 3aKOHOB
COXpaHEHHUSI.

JeMoHncTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Buer MexaHHYECKOTO JBMKEHUSI.

3aBHUCHUMOCTh YCKOPEHUS TEJa OT €ro MacChl U CHJIBI, IEUCTBYIOIIEH Ha
teno. CloKeHue CUJL.

PaBeHCTBO M TPOTHBOIIOIOKHOCTD HANIPABIICHUS CHJI IEHCTBUS U
MIPOTUBOICHCTBHS. 3aBUCHMOCTH CHJIBI YITPYTOCTH OT nedopmariuil. CHITBI
Tpenus. HeBecomocts. PeaktuBHOE ABMkeHue. [lepexon noreHuManbHOM
SHEPTUH B KHHETUYECKYIO U 00paTHO.

Mexanndeckue koedanus. KonebarenpHoe qBmkeHne. [ 'apMoHnUecKme
koseOanusi. CBoOOIHbIC MeXaHWYeCcKue KoneOanus. JInnelinbie
MEXaHMYECKHUe KojeOaTenbHbIe cucTeMbl. [IpeBpaliieHne SHeprun mpu
KoJebaTebHOM IBMKeHnH. CBOOOMHBIE 3aTyXalOIie MEXaHIMIECKUE
KosieOanus. BeIHYKIeHHbIE MEXaHUYECKHE KOJICOaHHsI.

Yupyrue BosHsl. [lonepednsie U IpOJOIbHbIE BOJIHBL. XapaKTEPUCTUKU
BOJIHEI. Y paBHEHHE TUIOCKOU Oeryieit BoiHbl. HTEpdepeHIrs BOIH.
[onsiTre o qudpakuy BOIH. 3ByKOBBIE BOJIHBL. Y IIBTPa3BYK U €T0
MIPUMCHECHHUE.

OcHoBbI
MOJIEKYJISIPHO
i pu3UKHU U
TEePMOJIMHAM
UKA

OCHOBBI MOJICKYJIIPHO-KUHETHYECKOU Teopun. Uneanbublii ra3. OCHOBHBIC
MOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON Teopuu. Pa3Meprl u Macca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe apmxenne. Auddysus. Cunbl u sHEeprust
MEXMOJICKYJIIPHOTO B3auMo/ieiicTBrst. CTpoeHue ra3000pa3HbIX, JKUIKUX U
TBepAbIX Tel. CKOPOCTH IBHKEHHS MOJIEKYJT U UX U3MepeHue. YneanbHblid
ra3. JlaBnenue raza. OCHOBHOE YPAaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM
Teopuu ra3oB. Temmneparypa u ee u3MepeHue. ['a30BbIe 3aKOHBI.
AOCOTIOTHBIN HyJb TeMIepaTypsl. TepMoquHaMmdecKkas mKaina
TeMIIEpaTypbl. Y paBHEHHUE COCTOSHUA UAEANbHOrO raza. MossipHas ra3oBas
TIOCTOSTHHASI.

OcHoBBI TepMOAMHAMHUKH. OCHOBHBIE TTOHATHS U ONPEICTICHUSL.
BuyTpennss sneprust cucteMbl. BHyTpeHHsIs1 S3HEprusl HACAIBHOIO Trasa.
Pabora u TerioTa kak (GopMbI Tiepeadr SHePrun. TermoeMKoCTb.,

Y aenpHas TEIIOEMKOCTh. Y paBHEHHE TEIUIoBOro Oananca. [lepBoe Hauano
TePMOJMHAMHKH. AnrabaTHbIi npotiecc. [IpuHIMIT AeHiCTBUS TETLIOBOH
maiuHbl. KITJI TermoBoro neuratens. Bropoe Hauano TepMOJUHAMUKH.
TepMmonuHaMuUueckast Kaja TeMIepaTyp. X 0JIOAMIbHBIC MAIIHHEI.
Temnossle agBurarenu. OxpaHa OpUPOIbL.

CoiictBa napoB. Mcnapenue u konaeHcamus. HacbleHHbIN map U ero
CBOMCTBA. AOCOJIIOTHAS U OTHOCUTEIIbHAS BIAKHOCTh Bo3ayxa. Touka
pocsl. Kumenne. 3aBUCUMOCTh TEMIIEPaTypPhl KATICHUS OT JTaBJICHUS.
[Ieperpertslii map u ero UCHOJIB30BAHUE B TEXHUKE.

CBoiicTBa )XUAKOCTEH. XapaKTepUCTUKA KUIAKOTO COCTOSIHUS BELIECTBA.
[ToBepXHOCTHBIN CITOM KUAKOCTH. DHEPTHUSA TOBEPXHOCTHOTO CIIOSL.
SIBneHus HA rpaHULE )KUJIKOCTU C TBEPIABIM TeloM. KanuwispHeie SBlIeHUS.
CBolicTBa TBEPABIX TENI. XapPaKTEPUCTUKA TBEPIOTO COCTOSHUS BELIECTBA.
Ynpyrue cBoiicTBa TBEpABIX Tel. 3akoH [ 'yka. MexaHndeckne CBOWCTBA
TBEPBIX TeN. TEIIoBOe pacinpeHNe TBEPABIX TS U KUIKOCTEH.
[InaBneHue u KpUCTAILIU3ALUS.

HeMoHCcTpanuu

JBwkenue OpoyHoBckux vactuil. duddysus. Mi3MeHneHre naBieHus ra3a ¢
W3MEHEHUEM TEMIIEPATYPHI IIPU MTOCTOSTHHOM o0beMe. M3oTepmudeckuii u
M300apHBIN TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEPTUU Tell IpU
coBepireHn: paboTel. Momenu TeTIoBEIX ABuraTeneid. Kumenne BoasI mpu
MOHMWXKEHHOM JaBieHuu. [lcuxpomerp u rurpometp. SABnenus
MMOBEPXHOCTHOT'O HATsDKEHUS M cMaunBaHus. Kpucramibsl, amopdHbIe

vV, T




BCIICCTBA, ) XKUAKOKPHUCTAJUIMYCCKUEC TCIA.

DIJIEKTPOANHA
MUK

DIEeKTPUICCKUI TOK B METaJIaX. DIIEKTPOHHBIH ra3. PaboTa BEIXoa.
ONEeKTPUICCKUI TOK B JIEKTPOIIUTAX. DJIeKTponu3. 3akoHbl Dapases.
[IpumeHeHue 3neKTponn3a B TEXHUKE. DINEKTPUUECKUH TOK B raszax u
BakyyMe. Monuszanus ra3za. Buael ra3oBbeix pa3psgoB. [lonstue o miuaszme.
CBoiicTBa 1 IPUMEHEHHUE IEKTPOHHBIX MyYKOB. DIIEKTPHUECKUN TOK B
noynpoBogHUKax. CoOCTBEeHHAs MPOBOIUMOCTD MOTYIPOBOJHUKOB.
[TomymipoBOHUKOBBIE TTPHOOPHI. DIEKTPHUECKOE MOJIe. DJICKTPUICCKUE
3apsanbl. 3aKOH coXpaHeHUs 3apsiaa. 3akoH KynoHa. DnekTpudeckoe moie.
HanpspkenHOCTB 35ekTprueckoro noss. [lpuHun cynepno3uiuu mosei.
Pabora cun anexrpocraTuueckoro moiis. Iloreniman. Pasnocts
MMOTEHIINAIOB. DKBUIIOTCHIIMANBHEIE TIOBEPXHOCTH. CBI3b MEXITY
HaIpPSOKEHHOCTHIO M Pa3HOCTHIO MOTEHIINATIOB AIIEKTPHUIECKOTO TTOJISL.
JMBIIeKTpUKH B 3iIeKTpUYecKoM noge. [lonspusanus qU3IeKTpUKOB.
IIpoBonHukM B 35ekTpudeckoM nojie. Konnencaropsl. CoenvHeHue
KOHJICHCATOPOB B OaTapero. DHeprus 3apsHKEHHOTO KOHeHCaTopa. DHeprist
3NEKTPUIECKOTO TOJIS.

3aKOHBI IOCTOSTHHOTO TOKA. Y CIIOBUSI, HEOOXOJUMEIE JIsI BOSHUKHOBEHHS U
MTOIEPKAHMS AIEKTPUIecKoro Toka. Cria ToKa U INIOTHOCTh TOKa. 3aKOH
Owma s yaactka renu 6e3 3/1C. 3aBUCHMOCTB 3NIEKTPHYECKOTO
COTIPOTHUBJICHMS OT MaTepuana, JIUHBI U IJIOU[aAN MOMEePEYHOro CeUeHUs
MPOBOJIHUKA. 3aBUCUMOCTh DJIEKTPUUYECKOTO COMPOTUBIICHUSI IPOBOHUKOB
OT TEMIIEpaTyphl. DIEKTPOABIDKYIIAS CHUJIa HCTOYHUKA TOKA. 3aKkoH Oma
1t ostHOM 1enu. CoeAHeHUe MPOBOJHUKOB. CoeMHEHNEe HCTOYHHUKOB
AIIEKTPUUECKOM dHepruu B 6aTapero. 3akoH Jxoyns—Jlenna. Pabora u
MOIITHOCTH AJIEKTPUIECKOTO TOKa. TeruioBoe neiicTBre TOKa.
DNEeKTPUIECKU TOK B TTOMYNPOBOAHUKAX. COOCTBEHHAS TPOBOUMOCTH
MOJTYTIPOBOJHHUKOB. [10yITpOBOTHIKOBEIE IPHOOPHI.

MarnutHOe nosie. BekTop MHAYKIMY MAarHUTHOTO HoJisl. JlelicTBue
MAarHUTHOT'O HOJISl HA OPSAMOJIUHEHHBIA IPOBOJHUK C TOKOM. 3aKOH
Awmmnepa. BzaumopeiictBie TokoB. MarHuTHsI OTOK. PaboTa mo
MepEeMETCHHIO TIPOBOAHUKA C TOKOM B MarHUTHOM Tiojie. JleiicTBre
MAarHUTHOTrO HOJIs Ha ABWKYIMiics 3apsia. Cuna Jlopenna. Onpenenenue
yAETBHOTO 3apsiia. Y CKOPUTEH 3apsSKEHHbBIX YaCTHII.

OneKTpoMarHuTHast HHAYKIHA. DJIeKTpoMarHuTHas HHAyKIKs. Buxpesoe
anexkTpudeckoe none. CaMOMHIYKIMSL. DHEPTUs MarHUTHOTO MOJIS.
Lemoncmpayuu

B3anmopeiicTBue 3apsokeHHBIX Tell. IIpOBOAHUKY B AIEKTPUUECKOM I1OJIE.
JuznexTpuxu B anekTpudeckoM noie. Konaencatopsl. Temnosoe neiicteue
aNIeKTpUdIecKoro Toka. CoOCTBEHHas ¥ IPUMECHAs IPOBOIUMOCTD
MTOJTYTIPOBOTHUKOB. [loirynpoBogHIKOBEIHN muoa. Tpar3uctop. OnsIT
Opcrena. BzaumoseiicTBue NpoBOIHUKOB ¢ TOKaMU. OTKIIOHEHUE
3JIEKTPOHHOTO ITy4Ka MarHUTHBIM NTOJIEM. DJIEKTPOJIBUTATEb.
ONeKTpONu3MepHUTEIbHBIE MPHUOOPHI. DIEKTPOMArHUTHA HHIYKIHS. OTBITHI
®apazes. 3asucumocth J/]C caMOMHAYKIUK OT CKOPOCTH U3MEHEHHS
CHJIBI TOKa M HHAYKTUBHOCTH NMPOBOIHUKA. PaboTa sanexTporeneparopa.
TpancdopmaTop.

OnekrpoMarHuTHbie KosiebaHus. CBOOOTHBIE AIEKTPOMArHUTHBIC




konebanus. [IpeBpaienne sHeprun B KojaeOaTeILHOM KOHTYpE.
3aryxaromue dJIeKTpOMarHuTHBIE KojiebaHus. | eHepaTop He3aTyXaromux
ANIEKTPOMATrHUTHBIX KOJIeOaHni. BeIHYK/IEeHHBIE IIEKTPHYECKUE
koneOanus. [lepemennslii Tok. ['eHepatop nepemMeHHOro Toka. EMkocTHOE
¥ MHAYKTUBHOE COTIPOTHBIICHHS MTEPEMEHHOTO TOKa. 3aKoH OMa s
AIEKTPUICCKON I TIEPEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTh
nepeMeHHoro Toka. ['eneparopsl Toka. TpancdopmaTopsl. TOKH BBICOKOH
yactoThl. [loiaydyenue, nepenaya u pacrpeneaeHue 3eKTPOIHEPTHH.
ONIEeKTPOMArHUTHEIE BOJHBI. DJICKTPOMArHUTHOE TI0JIE KaK 0COOBIi BU
MaTepuH. JIEKTPOMarHuTHBIC BOTHBL. Buoparop ['epma. OTKpBITHIN
konebarenbHbIi KOHTYp. M300petenue panuo A.C. [TonoBeim. [lonsiTre 0
panuocBszu. [IpumMeHeHue 3J1eKTPOMarHuTHBIX BOJIH.

HemoHcTpanuu

CB00OOIHBIE 1 BEIHYKACHHBIE MEXaHUYECKUE KOIeOaHusl.

Pezonanc. O0pa3oBaHue 1 pacpocTpaHeHUe YIPYTHX BojiH. Yacrora
KoJe0aHUI 1 BHICOTAa TOHA 3BYKA.

CB0oOoIHBIE 37IEKTpOMarHuTHeIE Konebanust. OcuumiorpamMma
nepemMeHHoro Toka. Konaencarop B nienu nepeMenHoro toka. Karymka
WHIYKTUBHOCTH B LIENH NEPEMEHHOI0 TOKa. Pe30HaHC B mocinea0BaTeIbHON
LIETIH [IEPEMEHHOT0 TOKa. 3mydeHre U IpueM 3J€KTPOMATHUTHBIX BOJIH.
Paanocss3b.

2 cemecmp

OnTuka

ITIpupona cBera. CKOPOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHus ceeta. [lonHoe oTpaxenue. JInn3el. ['1a3 kak onTuueckas
cucrema. OnTryeckue IpuoopsI.

BomHoBrwie cBoticTBa cBeTa. iHTepdepennns cBera. KorepeHTHOCTh
CBETOBBIX Jyuci. HTepdepeniisa B TOHKUX MmieHkax. [1o10ckl paBHOM
tonmunbel. Konsuna Hetotona. Mcnonb3oBanue HHTEpGhEPSHIIMN B HAYKE U
texauke. udpakuus cBera. Audpakuns Ha mMenn B TapaUIeTbHBIX JTyYax.
Judpakauonnas pemetka. [Toastue o romorpadun. [loxspu3anus
nonepeuHbix BoJH. [lonspusanus ceera. J[BoMHOE JTydenpesioMIIeHUE.
Honsapounsl. Jucnepcus cBeta. Buasl ciektpoB. CHEKTphI UCITyCKaHMUS.
CriekTpsI oronieHus. Y mbTpadroneToBoe U HHGPAKPaCHOE N3ITyUSHMUSI.
PentrenoBckue nyuu. x nmpupojia v CBOKWCTBA.

HemMoHcTpanuu

3aKOHBI OTPAKEHUA U IpenomieHus ceeta. [loaHoe BHyTpeHHEee
orpakeHne. ONTHYecKre MPUOOPHI.

Wntepdepennus ceera. Audpaxuus ceera. [Tonspusanus cera.
ITonyuenue cnekTpa ¢ MoMouIbI0 Tpu3Msbl. [lonyueHnue cnekrpa ¢
MTOMOIIBIO TU(PAKITUOHHON pemeTKH. CIeKTPOCKOIL.

WuBapraHTHOCTD MOJTyJIsi CKOPOCTH CBETa B Bakyyme. [locTynaTs
OunmrerHa. [IpocTpaHcTBO U BpeMs ClieUaIbHON TEOpUHr
OTHOCHUTEIHHOCTH. CBS3b MacChl M SHEPTHH CBOOOIHOMN YaCTHUIIBI. DHEPTHS
MOKOSL.

OJIEMEHTEI
KBAHTOBOU
buzuku

KBanToBas onruka. TennoBoe usitydeHue. Pacripeaenenue sHepruu B
crieKkTpe abcomoTHO uépHoro Tena. KBanrosas runoresa [Tnanka. @oToHBI.
Bremnuit potosnexrpuueckuii a3¢dext. Buyrpennuii porosapdext. Tumsl
(otosnemenToB. Jlapnenue ceera. [loHsTHE O KOPITYCKYISPHO-BOTHOBOM
pupoe

CBeTa.

®usuka atoma. Pa3BuTHe B3IIIs110B Ha CTPOEHNE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOpoAa. SlaepHas MOJenb aToMa.
OnbITEI

3. Pesepdopna. Moaens aroma Bogoposa o H.bopy. I'unoresa e bpoiins.

CootHomenue HeonpeaenéHuocTei [ 'eitsendepra. KBaHToBBIE reHEPATOPEI.




OBOITIOLINA
Bcenennoin

Crpoenue u pazputue Beenennoit. TemHast Matepusi u TeMHasi SHEPIUsl.
Hama 3Be3qHas cucrema — [Manaktuka. Jlpyrue raiakTUKH.
Bbeckoneunocth Beenennoid. [lonarue o kocmosnoruu. Pacuimpsroniasics
Bcenennas. Moaens ropsiueit Becenennoit. CTpoeHUe U IPOUCXOKICHUE
lanakTuk.

Opomrorust 38e31. [ mmoTe3a nponcxoxaeHuss COTHEYHON CHCTEMBI.
TepmosinepHslil cuates. [Ipobiema TepMosaepHON SHEPTeTUKU. DHEPTHsI
ConHua u 3Be371. DBomronus 38e31. [Iponcxoxnenne CoTHEUHOM CUCTEMBI.
HemoHcTpanuu

Connednas cuctema (Mozens). @oTorpaduu miaHeT, cieTaHHbIe ¢
kocMmuueckux 30H70B. Kapra JIyns! u mnanet. CTpoeHue U 3BOJIOLHS
BcenenHoii.

VY, KP

[Ipumeuanue: T — rectupoBanue, P — nanucanue pedepara, Y — yctHslii onpoc, KP — koHTposibHas
pabota

2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

Ne

Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnepeMeHHOE npsiMouHelHoe ABrkeHne. CBoOo HOE
najzeHue. J[prkenue Tena, OpolIeHHOro MO/ YIJI0M K TOPU30HTY.
PaBHOMEpHOE IBUKEHUE T10 OKPYKHOCTH.

3akonbl Mexanuku Herotona. [lepBeiii 3axoH HetoToHa. Cuna.
Macca. Umnynbe. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH
KJIacCUYecKoM AuHaMuku. Tperuii 3akoH HeloToHa. 3akoH
BCEMUPHOI0O TAroTeHus. [ paBurannonHoe noiue. Cuia TAKECTH.
Bec. Cioco6s1 u3mepenust Mmacchl Tel. CUITbI B MEXAHHKE.
3aKOHBI COXPAaHEHUSI B MEXAHUKE. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBHOe nBmkenue. Pabota cuibl. PaboTa moTeHmanbHbIX
cwt. MomHocTs. DHeprus. Kunertndeckas sHEprusi.
IToTreHnmanpHas SHEPTUs. 3aKOH COXPAHEHUS MEXaHUYECKON
sHepruu. [IpuMeHeHne 3aKk0HOB COXpaHEHUS.

JeMoHCTpanyun

3aBUCUMOCTh TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Bunpl MexaHNUECKOTO ABUKEHHUS.

3aBUCHMOCTb YCKOPEHHS T€JIa OT €70 MACChl U CUJIBL,
JecTBytoMIEH Ha Teso. CloKeHue Cuil.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HAIIPABJIEHUS CUJI JEUCTBUS U
IIPOTUBOAECHCTBHS. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT

Haumenona- ®opma
P& yupe pasmenos Coneprxanue pasjena TeKyIIEero
J1a U TeM KOHTPOJIS
1 2 3 4
1 cemecmp
Bsenenue ®dusuka — ¢GyHIaMeHTalIbHAsg HayKa O IPUpPO/IE. vV, T
EctecTBeHHO-HaY4YHbIN METOJ IO3HAHUS, €T0 BO3MOKHOCTH U
IpaHMIIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHs B IIpoliecce
MO3HaHUs MPUpPoabl. MojenupoBaHue GU3NIECKHUX SIBICHUHN U
nporieccoB. Poiib 3KkciepuMeHTa U TEOPUU B IPOLIECCE TO3HAHMS
npupoasl. dusndeckas BenuuuHa. llorpemnoctu n3mepenuin
¢uznueckux BenuuuH. Pusnyeckue 3aKoHbl. [ paHUIIbI
NPUMEHUMOCTH (hU3HYecKHX 3aKOHOB. [loHsATHE O hM3HUIECcKOi
KapTHHE MHpa. 3HaueHHue GU3UKU npu ocBoeHuu npodeccuit CI10
u cneuuansHocter CIIO.
1 Mexanuka Kunemaruka. Mexannueckoe nsuxenue. [lepememenue. I1yTs. VY, KP




nedopmaruu. Cubl TpeHnusi. HeBecomocts. PeaktuBHOE
aBrkeHue. [lepexon NoTeHINaabHON YPHEPTUH B KUHETHYECKYIO U
o0OpatHo.

Mexanunueckue konebanus. KonebarenbHoe JBUKEHUE.
["apmonmnueckue koiebanus. CBOOOAHbIE MEXaHUYECKUE
KosieOaHus. JIuHeliHple MeXaHNYecKue KojaeOaTeIbHble CUCTEMBI.
[TpeBparenue sHEPTUX NpU KOJIeOATEIHHOM JBHKEHUH.
CBo0OoaHbIE 3aTyXalo0IINe MEXaHUUECKUE KojaeOaHMs..
BbIHY)XI€HHbIE MEXaHUYECKHE KOJICOAHNI.

VYnpyrue Bonssl. [lonepeunsie u IpoA0IbHBIE BOJIHBI.
XapakTepUCTUKH BOJIHBI. Y paBHEHUE INIOCKOM Oeryiuei BOJIHBI.
Wntepdepeniiyst BonH. [lonsaTre o q1udpakiuy BoiaH. 3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

OcHOBBI
MOJIEKYJISIPHOM
bu3uKH 1
TePMOJIMHAMHU
KH

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. M ieanbHblii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
Pa3mepsl u Macca MoJIeKyJT 1 aTOMOB. BpoyHOBCKOE JBUKEHUE.
Juddyzus. Cuibl 1 JHEPTUS MEKMOIEKYIISIPHOTO
B3anMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. CKOpOoCTH JBUKEHHSI MOJIEKYJ M UX U3MepeHue. neanbHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH ra3oB. TemnepaTypa U €€ H3MEPEHUE.
["a3oBble 3aKOHBL. AOCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepmoanHaMHuyecKas IIKajga TEMIEPATYPBL. Y DpaBHEHHE
COCTOSIHMS UA€JIbHOTO ra3a. MoiisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHSTUS U OTIPEACICHUSI.
BuyTpeHHsis sHeprus cucteMbl. BHyTpeHHss SHEprus UAealbHOrO
raza. Pabota u Temiora kak pOpMBI repeadun SJHEPTUH.
TennoeMkocTb. Y 1epHas TEIJI0OEMKOCTh. Y paBHEHUE TEIIOBOI'O
6ananca. [lepBoe Havanmo TepmMoauHaMuku. AarabaTHBIN TIpoliecc.
[Ipunuun neiictus temnooit mammubl. KITJ] TeroBoro
JIBHrarTens. Bropoe Hayaio TEpMOJUHAMUKH.
TepmoanHamMuueckas 1IKaaa TemMneparyp. XoiaoAuJIbHbIE
MamuHbl. TeroBble npuratenu. OxpaHa npupombl.

CaoiicTa napoB. Mcnapenue u konaeHncauus. HacoleHHslil map
U ero cBoiicTBa. AOCONIOTHAsI U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYypPBI
KMIIEHUS OT JaBiieHus. [leperperslil map u ero UCIoiab30BAHKE B
TEXHUKE.

CaotlicTBa kHIKOCTEH. XapaKTEpUCTUKA KUAKOTO COCTOSHUS
BeniecTBa. [I0BEpXHOCTHBIN CIIOM KUIAKOCTH. DHEPrUs
ITOBEPXHOCTHOTO CJ104. SIBJIEHUS HA TPAHULIE KUIKOCTH C
TBEpAbIM TenoM. KanuiisipHble sBieHNUS.

CBoiicTBa TBEPABIX TeJl. XapaKTEPUCTUKA TBEPIOTO COCTOSHUS
BElIECTBA. YIIPYI'He CBOMCTBA TBEPBIX TeJl. 3aKkoH I'yka.
MexaHndeckne CBOMCTBa TBEPABIX TeJl. TEII0OBOE paclIupeHne
TBEPABIX TeJ U )KUAKOCTeH. [1naBnenune u kpuctausanus.
JeMoHCcTpanyu

JBuxenne 6poyHoBckux yactuil. Juddysus. U3menenue
JTaBJICHUS ra3a ¢ U3MEHEHUEM TEMITEpaTyphl IPU TOCTOSTHHOM
o0beme. M3orepMudeckuii U n300apHbIi npoueccsl. M3Menenue
BHYTpPEHHE! SHEepIruu TeJ P COBEpILIeHNU paboThl. Moaenu
TEIJIOBBIX JBHraTeneil. Kunenme Boasl Ipy NOHMKEHHOM




nasieHud. [lcuxpomerp u rurpomerp. SBiaeHMs TOBEPXHOCTHOTO
HaTsDKeHUsI U cMaunBaHusl. KpucTanisl, amopdHble BelecTBa,
KUAKOKPUCTAININYECKUE TENA.

DJIEKTpOAMHAM
hKa

DIIEKTPUYECKHUI TOK B METaJJIaX. DJIEKTPOHHBIN Ta3. Pabora
BBIX0JI1a. DJIEKTPUUYECKUM TOK B DJEKTPOIIUTAX. DICKTPOJIU3.
3akonbl ®apazes. [IpumeHeHue 31eKTPOaU3a B TEXHUKE.
DIIEeKTPUUYECKHI TOK B Ta3ax u BakyyMme. Monuzarus raza. Bussl
ra3oBbIX pa3psanoB. [lonstue o ninazme. CBONCTBA U IPUMEHEHUE
AJIIEKTPOHHBIX MYYKOB. DJIEKTPUUECKHUI TOK B MOJYNPOBOJHUKAX.
CobcTBeHHast MPOBOIUMOCTD MOTYTIPOBOJHUKOB.
[TorymmpoBOTHUKOBEIE MPUOOPHI. DIEKTPUUECKOE TTOJIC.
DJIEKTpUUYECKHE 3apsiabl. 3AKOH COXpPaHEHUs 3apsa. 3aKOH
Kynona. Dnexkrpuyeckoe nose. HanpsykeHHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnmn cyneprno3uiuu noseid. Padora cun
aneKTpocTaTuyeckoro nois. [lorennuan. PasHocts noreHnuanos.
DKBUIIOTEHIMAJIbHBIE TOBEPXHOCTU. CBSsA3b MEXIY
HaIPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUECKOTO
nosist. J{usnextpuku B anexkTpuyeckoM noie. [Homspuzanus
JIUAICKTPUKOB. [IpOBOTHUKY B AJIEKTPUYECKOM TOJIE.
Kongencaropsl. CoenquHeHre KOHIEHCATOPOB B OaTapero.
DHeprusi 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTHUs AJIEKTPUIECKOTO
OJISL.

3aKOHBI MOCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOIUMBIE TS
BO3HUKHOBEHHUS U MOAICPHKAHUS IIEKTpUUIECcKoro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma st yaactka 1enu 6e3 3/C.
3aBUCUMOCTBD JIEKTPUUECKOT0 CONPOTUBJIEHUS OT MaTepuaa,
JUTMHBI U TIJTOIAIU TTOTIEPEYHOTO CEYCHHS IIPOBOIHUKA.
3aBUCHUMOCTB AJIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TEeMIIepaTypbl. DJIEKTPOABIDKYIIAS CUJla HCTOYHUKA TOKA. 3aKOH
Oma s nonHo# nenu. CoeiMHEHNE NPOBOAHUKOB. CoeTMHEHNE
HMCTOYHHKOB AJICKTPUUECKOM SHEPTUH B OaTapero. 3akoH
Jxoyns—IJlenna. PaGota u MOIITHOCTB AMEKTPUYECKOTO TOKA.
TemioBoe neficTBUE TOKA. DIEKTPUUECKUN TOK B
nonynpoBogHuKax. CoOCTBEHHAs! MPOBOIUMOCTD
MOJTYITPOBOTHUKOB. [10ynpoBOAHUKOBEIE TPHOOPHI.

MaruutHoe nosie. BekTop MHAYKIIMM MarHUTHOTO noJist. Jleicteue
MarHUTHOTO TIOJIS Ha MPSMOJIMHEHHBINA MMPOBOJHHUK C TOKOM.
3akoH Amriepa. BzanmoselictBie TOKOB. MarHUTHBIN OTOK.
PaboTa no nepemenieHuto NpoBOJHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBre MarHUTHOTO NOJI Ha ABWXKYIIMiics 3apsa. Cuna
Jlopenna. Onpesenenne yaeabHOTO 3apsiaa. Y CKOpUTETH
3apsKEHHBIX YaCTHIL.

DNIeKTpOMarHuTHasE WHIYKIUsS. DIEKTPOMarHuTHasT WHYKITHUSI.
Buxpesoe anektpuueckoe nosie. CaMOMHAYKIUSA. DHEPTUs
MarHUTHOTO TIOJIA.

Jlemoncmpayuu

B3anMogeiicTBue 3apsykeHHbIX Tell. [[poBogHUKY B
AIEKTPUUECKOM MoJie. JIUAIEKTPUKH B 3JIEKTPUUECKOM II0JIE.
Konnencaropsl. TemnoBoe aeiicTBUE JIEKTPUYECKOTO TOKA.
CoOcTBeHHAs U TPUMECHAsI TPOBOAMMOCTH TIOTYITPOBOIHHKOB.
[TomympoBogauKOBEIN nuoA. Tpauszuctop. OmsiT Dpcrena.
B3anmoneiicTBre npoBOAHUKOB € TOKaMH. OTKIIOHEHHE




AJIEKTPOHHOTO IMy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOABUTATEb.
DneKTporu3MepUTEIbHbIE MPUOOPHL. DIEKTPOMAarHUTHAS
unayknusa. Oneitel @apazes. 3aBucumocts IJC caMOMHAYKITUU
OT CKOPOCTH U3MEHEHUS CHJIbI TOKA U HHIYKTUBHOCTHU
npoBoHUKa. PaboTa anekrporeneparopa. Tpanchopmarop.
OneKkTpoMarHuTHbIe Konebanus. CBOOOIHbIE 3JI€KTPOMArHUTHbIE
Kosiebanus. [IpeBparenne sHepruu B Koiae0aTeIbHOM KOHTYPE.
3aryxarolye 3JIeKTpoMarHuTHbIE Kosebanus. ['enepaTop
HE3aTyXaloluX JIEKTPOMAarHUTHBIX KoJjeOanuil. BeiHyX1eHHbIE
anekTpuieckue kojaedbanus. [lepemennsiii Tok. I'eHeparop
MEePEMEHHOT0 TOKa. EMKOCTHOE ¥ MHIYKTUBHOE COITPOTHUBIICHUS
MEPEMEHHOT0 TOKa. 3aKk0oH OMa J1J1s1 3EKTPUUYECKOM 1enu
NEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTh MEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbiCcOKOM yacToThl. [lonydenue, nepegava
U pacIpesieIeHUE AIEKTPOIHEPTUH. DIIEKTPOMATHUTHBIE BOJIHBI.
DJeKTPOMarHuTHOE TOJie KaK 0coObIit Bua Marepuu. Bubparop
I'epia. OTKpEITHIN KOJIeOaTenbHBIH KOHTYP. [ToHsATHE O
paauocssizu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
JleMoHCTpanyuu

CBOOOIHBIE U BBIHYK/ICHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. OOpa3oBaHue U paclpoCTpaHEHHUE YIIPYTUX BOJIH.
YacroTa konebaHul U BBICOTA TOHA 3BYKA.

CB0OOIHBIE EKTpOMArHuTHeIe Kojebanus. OcruiiorpaMma
nepeMeHHoro Toka. KonjeHncarop B 1ienu nepeMeHHOro ToKa.
Karymika nHIyKTUBHOCTH B LIETIH TIEPEMEHHOT0 TOKa. Pe3oHaHc B
MocJe0BaTeNbHON e MePEMEHHOr0 Toka. M3iyuenue u npuem
AJIEKTPOMArHUTHBIX BOJIH. PamnocBsizb

2 cemecmp

Onruka

[Ipupona ceera. CKOpOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS
u npesomienus ceera. [loaHoe otpaxenue. JInn3el. ['na3 kak
onrtuydeckas cuctema. OnTuyeckue npuoopsl.

BounHoBbIe cBolicTBa cBeTa. MHTepdhepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueil. UnTepdepeHiins B TOHKUX 1ieHKaX. [1oj0ckl paBHOM
tonmuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHnn B HayKe
u Texnuke. Judpakus cera. Judpakuns Ha ey B mapajuleIbHbIX
nyyax. Jludpakimonnas pemierka. [Tonstue o ronorpaguu.
[onsipuzanus nonepeunsix BoaH. [lonspuzanus ceera. J[BoitHoe
myuyenpenominenue. [onspounsl. Aucnepcus cseta. Busl criekTpos.
Criextpbl ucnyckanus. CIeKTphI MOTJIOMIEHHs. Y IbTpagHroIeTOBOE U
uH(pakpacHoe n3yueHus. PenrrenoBckue iyun. Mx npupona u
CBOMCTBA.

JeMoHncTpanuu

3aKOHBI OTpaXEHHSI U IpeJioMiIeHns cBeTa. [lomHoe BHyTpeHHEee
orpaxkerne. OnTuyecKre TpuoopHI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspusanus ceta.
[Tomyuenue criekTpa ¢ moMoIbko mpu3mel. [lodydenne cextpa ¢
MOMOIIBIO TU(PPAKUMOHHOHN pemeTkr. CIeKTPOCKO.
NHBapuaHTHOCTh MOAYJISL CKOPOCTH cBeTa B BakyyMe. [loctynaTtel
OiiHmreHa. [IpocTpaHcTBO 1 BpeMs ClIEIHAIBHON TEOPUH
OTHOCUTENBHOCTH. CBSI3b MACChl M DHEPTHH CBOOOHON YaCTHUIIBI.
ODHEprusi NOKOos.

DIIEMEHTHI
KBAHTOBOU
¢buzuku

KBanrtoBas ontuka. TemnoBoe usnydenue. Pacnpenenenne
HHEPIUU B CIIEKTpe abCcoMOTHO u€pHoro Tena. KBaHToBast
runote3a [Inanka. @oronsl. BHemnuit ¢poTosnekrpuueckuit




s dexr. Buyrpennuit horoaddext. Tumbl HOTOITEMEHTOB.
[aBnenue ceera. [loHsiTHEe 0 KOPIMYCKYJIAPHO-BOIHOBOU MPUPOJIE
CBeTa.

®dusuka atoma. Pa3Butue B3ris10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SAnepHas
Mozenb aroma. OneiTel J. Pesepdopaa. Monens aTtoma Boiopoia
no H.bopy. I'unoresa ne bpoiinsa. CooTHoueHue
HeonpenenéHHoctei ['elizen6epra. KBaHTOBBIE T€HEPATOPHI.

OBOITIOLINA
Bcenennoi

Crpoenue u pazsutue Beenennoit. TemHas Matepusi U TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmakrtuka. Jpyrue
raimakTuku. beckoneunocts Beenennoii. IloHATHE 0 KOCMOIOTHH.
Pacmmmpsiromasicst Becenennasi. Moaens ropsiueiit BeeneHnon.
Crpoenue u npoucxoxjienue ['anakTuk.

Opostonus 3Be3/. ['unoresza npoucxoxaeHus: CoaHeuyHoON
cucreMmsl. TepmosinepHsiii cunres. [Ipobiema TepmosiaepHon
sHepreTuku. DHeprust ConHIa 1 3B€3/. DBOJIOIUS 3BE3/.
[Tpoucxoxaenne CoTHEUHON CUCTEMBI.

JlemoHcTpamuu

Conneunas cucrema (Mojens). @ororpaduu miIaHeT, CiemanHbIe C
KocMHuueckux 30H10B. Kapra JIynsl u miianer. CtpoeHue u
3BoIrOIHS BeeneHHoM.

Ipumeuanue: I1P- npakmuuecxas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,

P — nanucanue pegpepama, ¥ — ycmmuuwiii onpoc, KP — konmponvhas paboma

2.4.3. IlpakTnyecKkue 3aHATHUS

No

HaumenoBaunue
pasjena

ConepmaHI/Ie MNPAKTUICCKUX 3aHATHH

®opma
TEKYLIETO
KOHTPOJIS

1

2

3

4

Mexanuka

Hccneoosanue osusicenuss mena noo oeticmsuem noCmosiHHOU CUTTbL.
H3yuenue 3akona coxpaneHus uMnyibca.

Coxpanenue MexanuyuecKkou snepauu npu O8UNCEHUU meid oo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ UsMeHeHUeM KUHeMmUu4ecKol SHepeul
meia.

H3yuenue 3axono6 coxpanenus Ha npumepe y0apa uapos u
OANIUCIMUYECKO20 MAAMHUKA.

Uszyuenue ocobennocmeil cuibl mpenust (CKOIbI*CEHUS).

TP, JIP

OcHoBBI
MOJIEKYJIIPHOU
bu3UKHN U
TEPMOJAUHAMUKHU

Hszmepenue snadxicnocmu 8030yxa.

HsmepeHnue nogepxHocmuo2o HamsaiCeHust HCUOKOCHU.
Habnooenue npoyecca kpucmannuzayuu HUzyuenue oegpopmayuu
pacmsocenus. Mzyuenue menniogozo pacuupeHust meepovix mei.
H3yuenue ocobeHHocmel meniogo2o pacuuperusi 600bl.

TP, JIP

DJIeKTpOANHA-
MUK

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

Uszyuenue saxona Oma 0151 noaHOU Yenu.

H3yuenue asnenus s1eKmpoMacHUmMHOU UHOVKYUU.

Onpeodenenue K03 uyueHma noie3Ho2o 0eucmeus d1eKmpuiecKkoco
YAUHUKA.

Onpeoenenue memnepamypsbl HUMU J1AMNbl HAKATUBAHUSL.
Onpeoenenue 3/[C u euympenne2o conpomusnenus UCmoYHUKa
HANPAHCEHUSL.

TP, JIP




H3yuenue uzobpasicenuss npeomemos 8 moHKOU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I padyupoexa cnekmpockona u onpeoeieHue OJIUHbL 80JIHbI
CNEeKMPANbHBIX TUHUIL.

4 Onruka I1P, JIP

Uzyuenue moodenu Conneunou cucmemvl. Pomozpaghuu nianem,
coenannvie ¢ Kocmudeckux 30n0068. Kapma Jlynvl u nianem, 1P, JIP
Memeopumos, acmepoudos, KOMem, YepHulX Obip, 36630 U 2ANAKMUK

OBOJTIOLUA
Bcenennon

2.4.4. IlpumepHble TeMbl pedepaToB

e Anekcanap ['puropseBud CToneToB — pyccKuil pu3uK.

e Anekcanap CrenanoBud [1omoB — pycckuii ydeHbIi, H300peTaTeNb paauo.
AJbTepHAaTUBHAS SHEPrETHKA.

AKyCTHYECKHE CBOMCTBA MOJYIIPOBOHUKOB.

AHnape Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.
ACHHXpPOHHBIN JABUTATENb.

AtomHas gusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckoHTaKkTHBIE METO/IbI KOHTPOJISL TEMIIEPATYPBHI.

bunonspHeie TPaH3UCTOPBI.

bopuc CemenoBuy SAkobu — usuk u nzodperareb.

Benunuaiimme oTKpeITUS QU3HKH.

Bunel anekTpuyeckux pa3psaoB. DISKTPUUECKUE pa3psIbl HA CIIyX0e YeToBeKa.
Bnusinue nedextoB Ha puznUECKUE CBOWCTBA KPUCTAIIIOB.

BceneHnHas u TeMHast MaTepus.

[Nanuneo 'anuneit — ocHOBATEIb TOUHOTI'O €CTECTBO3HAHMS.

[onorpadus u ee mpuMeHeHHE.

JIBrKeHHE Tena NepeMEHHOM MACCHhI.

Judpaxus B HaleH KU3HMU.

Kuakue KkpucrTasibl.

3axonbl Kupxroda uist anekTpuyeckoit emnu.

3aKOHBI COXPaHEHUs] B MEXAHHUKE.

3HaueHue oTKpeIThil ["ammies.

Urops Bacunsesuu KypuatoB — (pu3HK, opraHu3aTop aTOMHON HayKH U TEXHUKH.
Hcaax Hpl0TOH — co3faTenpb KIacCHUecKol (U3HKH.

Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccugukaius 1 xapakTepuCTUKH 3JI€MEHTApHBIX YaCTHUI.
KoHCTpyKIIMOHHAsI TPOYHOCTh MaTepUasa U €€ CBSA3b CO CTPYKTYPOH.
KoHcTpyknus u BUIBI JIa3€pOB.

KpuosnexkrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U X UCIIOJIb30BaHUE.

Jleonapno na Bunuu — ydeHslit 1 u300peTaresb.

MaruuTtHble u3MepeHus (MPUHIUIIBI TOCTPOCHUS TPUOOPOB, CIOCOOBI U3MEPEHHUSI MAaTHUTHOTO ITOTOKA,
MarHMTHON UHIYKIUN).

Maiixn @apaneit — co3garenb yueHHs 00 2JIeKTpOMarHuTHOM T0JIE.

Makc [Lnask.

Meton MedeHbIX aTOMOB.

MeTtop1 HaOIOIeHUS M pErHCTPalK PaAHOAKTUBHBIX U3JTyY€HUN U YaCTHII.
MeTo/b! onpesiesieHus INOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — yUEHBIN SHIUKIONEINUCT.

Mopenu atoma. OnsiT Pesepdopra.



MonekynsaspHO-KHHETHYECKAs TEOPUS UICAIbHBIX I'a30B.

MonHus — ra30BbId pa3psia B IPUPOIHBIX YCIOBUSX.
HanotexHonorusi — MeXIUCIUIUTMHAPHAS 00J1acTh (yHIaMEHTAIBHON U PUKIIAAHON HAYKU U
TEXHUKHU.

Huxouna Tecna: ;xu3Hb 1 HEOOBIYAITHBIE OTKPBITHS.

Huxkonait Konepauk — co3ziareib reIMoueHTPUYECKON CUCTEMBI MUPA.
Hunbsc Bop — oqun u3 co3nareneili CoBpeMeHHOW (PH3UKH.
Hyxkneocunres Bo BeeneHHoi.

OO0BsicHeHne (HOTOCHMHTE3a C TOUKH 3PEHUS (HPU3UKHU.

Onrtrueckue sIBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.
[lepeMeHHBIN ANEKTPUUECKUNA TOK U €r0 MPUMEHEHHUE.

[Tnasma — yeTBepTOE COCTOSIHUE BELLIECTBA.

[TnaneTtst CoTHEYHOM CHUCTEMBI.

[TonynpoBOTHUKOBBIE TaTYUKH TEMIIEPATYPBHI.

[TpuMmeHeHue KUIKUX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Tpupona dpeppomaruerTusma.

[Tpo6ieMbl 5KOJIOTUH, CBSI3aHHBIE C UCTIOJIb30BAHUEM TETIJIOBBIX MAIIIUH.
[Ipou3BoaCTBO, epeaya U UCIOJIb30BAHUE SJIEKTPOIHEPTUU.
[Ipoucxoxaenne CoNHEUYHON CUCTEMBI.

[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHe.

Pa3Butue cpencTs cBs3U U paguo.

PeakTuBHbBIE IBUTaTENIX U OCHOBBI PAOOTHI TETIOBOM MAaIIHHBI.
PenukroBoe uznyueHue.

Pentrenosckue yun. Mcropust otkpeitus. [Ipumenenue.

Poxnenue u 3BoIIOIUSA 3BE3 .

Ponp K.3. Il10aK0BCKOr0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — aJIeKTpOMarHuTHas BOJIHA.

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

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pusnveckasi KapTuHa MHUpa.

CoBpeMeHHbIE CpeICTBa CBSI3U.

CornHile — MCTOYHUK KHU3HU Ha 3eMIIe.

Tpanchopmaropsl.

VYnbTpa3Byk (OJdy4eHUE, CBOMCTBA, IPUMEHEHNUE).

VY1paBisieMbli TEPMOSAIEPHBII CUHTES.

Yckopurenu 3apspKEHHBIX YaCTHLL

®uznkKa 1 My3bIKa.

duznyeckue cBoOWCTBa aTMOC(hEepHL.

DOTOIEMEHTHI.

®oroadodext. [Ipumenenue sBnenus Gotodddexra.

Xanc Kpuctran OpcTes — OCHOBOIOJIOKHUK 3JIEKTPOMArHeTU3Ma.
YepHbIe ABIPHI.

[IIkana 31eKTPOMAarHUTHBIX BOJIH.

DKojoruyeckue npoOaeMbl 1 BO3SMOXKHBIE TYTH UX PELICHHUS.
OneKTpOHHas TPOBOAUMOCTb METalIoB. CBEPXIIPOBOAUMOCTb.



Omwmii XpructruanoBud JIeHIT — pycckuil PU3HK.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
3.1. O0pa3oBaTe/ibHbIe TEXHOJIOTHH NPH NPOBEJAEHUH JIEKIN i

No Tema Bupl mpumeHsieMbIX 00pa3oBaTEIbHBIX TEXHOIOTUMA If:;z;o

1 2 3 4

Breene HNKT-TexHomoruu, Hpo6neMvHLIe JIEKITUM, JTCKIINH- 2
BU3yaJIU3allMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

1 Mexanuka HUKT-Texuomorun, HpOGJIeMj{BIe JICKIIUH, JICKIUHU- 8
BU3YyaJu3allii, MyJbTUMEIUNHbBIC PE3ECHTALINN

2 MounekynsapHas pusuka. [MKT-Texnomoruu, [TpoGaemMHbIe JTEKINH, JISKITUHU- 6
TepmonHaMuka BU3yaJIU3allMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

R p— MKT-TexHomornm, HpO6J'I€M3—ILI€ JICKIIMH, JTCKIUH- 10
BH3yaJIN3aIlMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

4 OnTnka HUKT-TexHooruu, HpO6J‘IeME-IBIe JICKIMHU, JTCKI[UH- 5
BH3yaJIN3aIlMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

5 JJIEMEHTEI KBAHTOBOU HNKT-Texnonoruu, [IpoGieMHbIe TCKIIUH, JTEKITHH- 2
bu3HuKy. BH3yaJIN3aIlMU, MYJIbTUMEIUMHBIC TPE3CHTALINH

6 [Dsomowns Beenentoii HUKT-TexHooruu, HpO6J‘IeME-IBIe JIEKIMHU, JeKI[UH- 4
BH3yaJIM3allMU, MYJbTUMEIUUHBIC TPE3CHTAIIUN

Wroro mo xypcy| 38

3.2. O0pa3oBaTe/bHbIe TEXHOJIOTHH MPH NPOBEAEHNH NPAKTHYECKUX 3aHATHI (J1a00paTOPHBIX

pador)
Koan-
Buner npumeHsieMbIx 00pa3oBaTeIbHBIX BO
No Tema AAbL TP p:
TEXHOJIOTHHA 9aco
B
1 2 3 4
CeMuHapCKue 3aHATHS, pa300p penieHus
1 Mexanuka P P PP 8
3aja4, 1JabopaTopHbIE pabOTHI
9 MonekynsipHasi hpu3HKa. CeMuHapckue 3aHsATUs, pa30op pereHus 6
TepMmonrHaMuka 3as1a4, 1a00paTopHbIe pabOThI
CeMuHapcKue 3aHATHS, pa300p perieHus
3 DIEKTPOIUHAMHKA P > P PP 10
3a/1a4, J1abopaTopHbIe PabOTHI
4 JNeMEeHTHI KBaHTOBOU CeMuHapckue 3aHsATUs, pa30op pereHus 6
buzukn 3a/1a4, J1abopaTopHbIe PaOOTHI
CeMuHapckue 3aHsATUs, pa30op pereHus
5 Ontrka 2
3a/1a4, JJabopaTopHbIe PaOOTHI
N CeMuHapcKue 3aHATHS, pa300p pereHus
6 DBodonus Beenennoil. p P PP 8
3a/1a4, JJabopaTopHbIe PaOOTHI
Htoro no xypcy 40

4. YCJIOBUSA PEAJIM3ALIMA ITPOTI'PAMMBI JIMCHUTIJIMHBI

4.1. MatepuajbHO-TeXHHYECKas 0a3a, He0OX0AMMAas JI OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO MPOLECca MO JUCHUILIHHE

Kabuner ¢uzuku, yn. Iumurpona, 200, aya. 404

CHCI_II/IB.J'II/BI/IPOBB.HHS.}I MeOellb M CUCTEMBI XPaHCHUA (z[ocxa KJIaCCHas, CTOJI U CTYJI YUYUTCJIA,




CTOJIBI M CTYNbsl YYCHHYECKHE, IIKa(bl AT XpaHCHUS y4EOHBIX MOCOOMH, CUCTEMBl XPaHCHHUS
TaOJIUI] ¥ TUTAKaTOB);

TEXHUYECKHE cpeacTBa oOydeHust (pabouee MECTO YYHUTeNs: KOMIIBIOTEP YUMTEs,
BUJICONIPOCKTOP, IKpaH, nurieH3noHHoe [10);

JEMOHCTPAIIMOHHBIE ~ YYeOHO-HAIIISAHBIE TIOCOOMS (KOMIUIGKTHI ~ CTEHJIOB, TaOJHUIIbI
JEMOHCTPAIIMOHHBIE, TOPTPETHI BHIAAOIIUXCS (PU3UKOB);

J1a00paTOPHO-TEXHOJOTUYECKOE 000pyIOBaHHE (J1abopaTopHbIe HAOOpPHI, HAOOPHI IS
MPAKTUKYMOB, KOMILJICKTHI JIJAOOPATOPHBIX MPHOOPOB, KOMIUIEKTHI JEMOHCTPAIIMOHHBIX TIPUOOPOB).

IlepeyeHb HE00OXOUMOTI0 MPOTrPAMMHOTI0 O0ecTeYeHust

e Onepanuonnas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoGomHoe mnporpaMMHOe oOOecrieYeHue, He
OTrpaHUYeHO, OECCPOUHO)

e MUurepner Opaysep Google Chrome (6ecmaTHOe mporpaMmMHoe obecrieyeHue, He OrpaHuyeHo,
0eccpouHo)

e K-Lite Codec Pack — ynuBepcasbHbIii HaOOp KOIEKOB (KOAMPOBIIUKOB-ICKOIMPOBIIMKOB) U
YTUIUT AN MPOCMOTpa U oOpabOTKM ayauo- W BuiaeodaiinoB (OecruiaTHoe MporpaMMHOE
o0ecrieyeHne, He OrpaHUIeHO, OECCPOUHO)

e WinDjView — nporpamma mist mpocmotpa (aitioB B ¢opmare DIV u DjVu (cBobGoaHOE
porpaMMHOE 00ecrieueHUe, He OTPAaHHYCHO, OECCPOYHO)

e Foxit Reader — mpukiagHoe MNpOrpaMMHOE OOECIeYeHHE IS MPOCMOTPa SIICKTPOHHBIX
nokymMeHToB B cranaapte PDF (GecrutatHoe mporpamMmHOe oOecrieueHUe, HE OrpaHUyCHO,
0eCcCpoYHO)

5. IEPEYEHb OCHOBHOI U JONMOJHUTEJLHOMN YUEBHOM JIUTEPATYPBI,
HEOBXOJIUMOI 1JI51 OCBOEHUSA U CHUTIIMHBI

5.1. OcHoBHas quTEpaTypa

1. KpaBuenko, H.IO. ®usmka: y4eOHMK W TPaKTHKYM Ui CPEIHEr0 NPOPECCHOHATBHOTO
obopazoanmss / H.IO. Kpasuenko. — Mocksa: WzmatenbcrBo [Opaiir, 2024. — 300 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr: 21MeKTpOHHBIN //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537596

2. Kamamaukos, H.Il. ®wu3uka: y4eOHWK W MPAKTUKYM JUIsI CPEIHErO MPOPECCHOHATHHOTO
obpazoBanus / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3f., nepepad. u jmomn. — Mocksa:
WznarensctBo FOpaiiT, 2024. — 496 c. — (Ilpodeccuonansroe obpaszoBanue). — ISBN 978-5-
534-16205-9. — TexkcT: anexkTpoHHsbIi // OOpa3oBarenbHas muatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/542247

5.2. lonoiHUTE/IbHAS JIUTEPATypa

1. ®wupcos, Anexcannp BukropoBuu. ®usmka [yt mpodeccuii U CrenuatbHOCTeH TEXHUYECKOro U
€CTECTBEHHOTO-Hay4yHOro mpodueit: y4eOHMK JJIs1  HWCIONB30BaHMS B y4eOHOM  TIporiecce
obpazoBarenbHbIX yupexaeHuit CI1O Ha 6a3e 0CHOBHOTO 00IIEro 00pa3oBaHMs C OMYYEHHEM CPEHETO
obmero oopazoBanusi / A. B. ®upcos; mon pemakmmeit T. Y. Tpodumosoi. - 4-¢ u3., crep. - Mocksa:
Axanemust, 2019. - 350 c.: wn., Tabn. - (IlpodeccuonansHoe obpazoBanue. OOIIe00pa30OBaTEIBHEIC
mucrmrabl). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucusi VBanoBHa. Pusuka mis npodeccHii U CHelMaTbHOCTEH TEXHUUYECKOro MU
€CTECTBEHHO-HAYYHOTO Tpodurieii: cOOpHUK 3a1a4: yaeOHOe MmocoOue ISl MCIIONB30BaHUS B y4eOHOM
nporiecce oopazoBatenbHbIX opranuszaiuii CI10 Ha 6a3e 0cHOBHOTO 00I1Iero 00pa3oBaHus C MOTydeHUEM


https://urait.ru/bcode/537596
https://urait.ru/bcode/542247

cpemnero obriero oopazosanusi / T. U. Tpodumoa, A. B. @upcos. - 2-¢ u31., crep. - MockBa: AkaeMus,
2018. - 286 c.: un. - (Ilpodeccronansroe odpazoBanue. OOmEeoOpa3oBaTebHbIC AUCIMILTIHGI). - | SBN
978-5-4468-6583-3

3. Tpodumona, T. 1. PykoBoACTBO K penieHuto 3a/1a4 no Gu3uke: yaeOHOe MocoOue ISl CPEeTHEro

npodeccuonansuoro oodpaszosanusi / T. U. TpopumoBa. — 3-¢ m3xd., ucnp. u jgom. — Mocksa:
MznarensctBo Opaiit, 2024. — 265 c. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN 978-5-
534-15474-0. — Texkcr: snextpoHHbi // OOpa3oBarenvHas tiargopma FOpaiitr [caiiT]. —

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

5.3. [lepuoauyeckue u3IaHust
1. Bectuuk MockoBckoro yHusepcutera. Cepuss 03. ®Pusuka. Actponomusa. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. [Ilepeuyenn pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKAMOHHO cetn  «MHTepHeT»,
HEeO0OXOTUMBIX /IJI51 OCBOEHUSI AN CUMIIUHBI

J1eKTPOHHO-0UbIM0oTeuHble cucTteMbl (IBC)

1. O6pazoarensHas mathopma «FOPAU Ty https://urait.ru/

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

4. 9BC «ZNANIUM.COM» www.znanium.com

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

IMpodeccnonanbHbie 6a3bl JAHHBIX

1. BupryanbsHblii untansHbii 3a1 Poccuiickoii rocynapcrennoit oudmuorexu (PI'b)
https://1diss.rsl.ru/;

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

3. HanmonanpHas a5ekTpoHHas 6ubdanoreka https://rusneb.ru/;

4. Ipesunenrckas 6ubmoreka um. b.H. Ensruaa https://www.prlib.ru/;

5. "Jlextopuym TB" - Buneonexkunu Beaymux jgekropos Poccun http://www.lektorium.tv/

HNupopManoHHbIE CIPABOYHbIEC CHCTEMBI
1. Koncynprant [1ntoc - cipaBouHasi mpaBoBasi cUCTeMa (AOCTYTI O JIOKAIbHON CETH ¢
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcbl cBOOOAHOTO 10CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MUHHCTEPCTBO HAYKH M BHICIIETO 0Opa3oBanus Poccuiickont deneparuu
https://www.minobrnauki.gov.ru/;

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

4. ®enepanbublii moptan "Poccuiickoe obpazoBanue" http:/www.edu.ru/;

5. Eaunas xomneknus udpoBsix 00pa3oBarenbHbIX pecypcoB http://school-collection.edu.ru/ .
6. IIpoext ['ocynapcTBeHHOr0 HHCTUTYTa pycckoro s3bika uMeHn A.C. [Tymkuna "O6pa3oBanue
Ha pycckom" https://pushkininstitute.ru/;

7. CnpaBo4HO-MH(pOpMaIMOHHBIN mopTan "Pycckuii s3p1k" http://gramota.ruf/;

8. Crnoapu u suimkioneauu http://dic.academic.ru/;

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(popMannoHHbIe pecypcsl Kyol'yY

1. DnexTponHsIi Katanor Hayunoit 6nbmmorexkn KyoIl'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6



https://urait.ru/bcode/536638
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https://znanium.com/
https://e.lanbook.com/books?spo=1
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://www.lektorium.tv/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://dic.academic.ru/
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OtkpeITas cpeaa MOAyIbHOrO AuHaAMHUeckoro oOyuenust Kyol'yY
https://openedu.kubsu.ru/

4. baza yyeOHBIX IJIAaHOB, Y4€OHO-METOAMYECKIX KOMILJICKCOB, ITYOJIUKAIMA 1 KOH(epeHuunit
http://infoneeds.kubsu.ru/

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

6. METOAUYECKHUE YKA3AHUA UIsA OBYYAIOIUXCA IO OCBOEHUIO
JAUCHUIIJINHBI

3aJ10roM YCIIEUTHOTO OCBOEHUS yueOHOTo Kypca « Du3nKay ABIsSeTCs MOCEeIEeHUE JIEKIIMOHHbBIX
Y IPAKTUYECKUX 3aHATHH (JJaOOpaTOpHBIX padOT), TaK KaK MPOITYCK OAHOI0, a TeM 00Jiee HECKOIbKUX
3aHATUA MOYKET OCJIO)KHUTb OCBOCHHME Pa3AesioB Kypca. Yuamuecs AJs MOJIHOLEHHOIO OCBOEHUS
JIOJKHBI COCTABIIATH KOHCIIEKTHI KaK MPU MPOCTYIINBAHUH €TI0 TEOPETUYECKOM (JIEKIIMOHHOMN ) YacTH,
TaK W NpPU MOATOTOBKE K MPAKTUYECKHM 3aHATUsAM. JKenaTeabHO, 4TOOBI KOHCHEKTHI JIKIHHA U
CEMHHApPOB 3aMUCHIBAIUCH B JIOTUYECKOM MOCIEN0BATEILHOCTH U3YUEHUS Kypca U COJIEPKaINCh B
OJHOH TeTpaau. DTo obecrieynT OoJiee MOTHYIO MOATOTOBKY KaK K TeKYIIHUM Y4eOHBIM 3aHATHUSAM, TaK
U CECCHOHHOMY KOHTPOJIIO 3HAHHH.

B xogxe nexkuuil mpenopaBarenb H3JIara€T M Pa3bsCHIET OCHOBHBIE, HAaMOOJEE CIIOKHbBIE
MOHATHUSI TEMbI, a TAKXKE€ CBA3aHHbIE C HEH TEOPETHUYECKHE M NPAKTUYECKUE IPOOJIEMBI, JaeT
PEKOMEHIallMY HA CEMUHAPCKOE 3aHITHE U yKa3aHUs Ha CAMOCTOATEIbHYIO paboTy.

[TpakTrdeckue 3ausATHS (JTabopaTOpHBIC paOOTHI) 3aBEPIIAIOT U3YICHHUE HAN0O0JIEe BAXKHBIX TEM
y4eOHOW JUCIMILTUHBI U CIIYKAT IJI 3aKPETJICHUs] H3y4YeHHOT0 MaTepHana.

JuakTuieckue ey MPakKTHYECKUX 3aHATHI (JTabopaTopHBIX padoT):

- yrioyOseHue, CUCTeMaTH3aIMs U 3aKperieHUue 3HaHUH, IPeBpallieHNe UX B YOSKICHUS;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHUI 1 HaBBIKOB CAMOCTOSITENILHOM paboThl C y4eOHUKOM, CTaThel U Tp.;

- pa3BUTHE KYJIbTYpHl peud, (OPMHPOBAHNE YMEHHS apryMEHTHPOBAHO OTCTAaMBATh CBOIO TOYKY
3peHusi, OTBeYasi Ha BOMPOCHI JPYTUX CTYACHTOB U MPEIo1aBaTers;

- YMEHHE CIylaTh APYruX, 3a/1aBaTh BOIPOCHI.

B 3aBUCHMMOCTH OT CTENEHM aKTMBH3ALMU MHEMHYECKON MM MBICIUTEIBHON NEATEIbHOCTH
CTYJEHTOB (DOpPMbI OPraHU3alMY CEMUHAPCKUX 3aHATUNA MOKHO pa3/IeUTh Ha JiBa TUIIA:

1) penpoAyKTUBHBIHN U 2) IPOYKTUBHBIH.

PenpoayKTUBHBIA THUII OpraHU3alUU 3aHATHUS MPEINOJAraeT, Mpekae BCero, akTUBU3ALNIO
MHEMHMYECKUX CHOCOOHOCTEH CTyAeHTOB. OHU JIOJKHBI 3alIOMHHUTB U NE€PECKa3aTh ONpeleeHHbIN
yueOHBII MaTepuajd Ha OCHOBE Marepuana JeKUud uiu y4eOHUKOB. IIpoaykTHBHBIN THII
OpraHU3alMK 3aHATHUS MPEAIOaraeT aKTUBU3AIUIO0 MBICIUTENBHBIX CIIOCOOHOCTEH cTyAeHTOB. OHU
JOJKHBI CPaBHUTD, IIPOaHAIM3UPOBATh, 0000IINTE, KPUTUYECKU OLIEHUTD, CJIENATh YMO3AKIIOUEHNE
Ha OCHOBE YCJBIIIAHHOTO WJIM IPOYUTAHHOI'O MaTepuaa.

Bun (dpopma) mpaktuueckux 3aHATHH (1a00paTOpHBIX padOT) OMpenensercs cojliep:KaHueM
TE€Mbl, YPOBHEM MOJATOTOBKM CTYJICHTOB JaHHOM TpyNIbl, HAmpaBleHUEM M MpopuieM ux
MOATOTOBKHM, HEOOXOJMMOCTBIO YBSI3aTh IMpernojaBaHUe Y4eOHONW IUCHUIUIMHBI C JAPYTUMHU
JUCLUIUIMHAMH, W3y4aeMbIMH CTyAeHTaMHu. Buj cemuHapa mpusBaH crocoOCTBOBaTh Hambosee
MOJIHOMY PACKpBITHIO COJIEPXKaHHA U CTPYKTYpbl 00CyXJaeMOW Ha HEM TeMbl, 00ecrneduThb
HauOOJIBIIYI0 aKTUBHOCTh CTYJICHTOB, PEILICHHE O3HABATEIbHBIX M BOCIIMUTATENIFHBIX 3a/1a4.

Haunbonee pacnpoctpaneHHO#M (GOpMOI PAKTUISCKUX 3aHATUM 110 (PUBHKE SBIISIETCS PEIICHHE
pacueTHbIX 3aJa4. Tak Kak 3To OMH U3 IPHEMOB 00yUEeHHUS, TOCPEICTBOM KOTOPOTO 00eCIeunBaeTCs
OoJiee TIIyOOKOE M TIOJTHOE YCBOEHHE Y4YeOHOro MaTepHuayia 1Mo JUCIHIUIMHE, TO OH 3aHMMAcT B
¢uznyeckoM 00pa30BaHUU BaXKHOE MeCTO. YTOOBI KAaueCTBEHHOTO OCBOUTH MpPEAMET, M3Y4YEeHHUE
TEOPETUYECKOT0 MaTepHala J0JKHO COUETAaThCS C CHCTEMAaTHYECKUM PEIIeHNEeM Pa3INYHbIX 3a/1a4.

JlaHHBII Kypc pa3BUBAET y Y4alllUXCsl YMEHUE PEIIaTh TEOPETUUECKUE U PACUETHBIE 3a7a4H, a
TaKke OO0IIMe HWHTEIJIeKTyaJbHble YMEHHS U HaBBIKM — aHAJIM3UPOBaTh, KOHKPETU3UPOBATbH,
0000111aTh, TPUMEHSATH IPUEMbI CPABHEHUSI.


https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

Pemenune 3amau cocoOCTBYET OCO3HAHUIO YYALTMMMCS CBOEH COOCTBEHHOMW NEATENBHOCTH,
o0ecreynBaeT UX CaMOCTOSITENIbHOCTh M aKTUBHOCTb, (POPMUPYET YMEHUSI IPUMEHSTh M1OJTyYCHHbIE
3HaHUS B HECTAHAAPTHBIX, TBOPUYECKUX 3aJaHUAX. Y CTYACHTOB TaKXKe BOCIIUTBHIBACTCS TPYIOIIO0HE,
LIeJICyCTPEMIIEHHOCTb, Pa3BMBAETCS UYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HAcCTOHYMBOCTH B
JOCTIDKEHUH TIOCTaBJIIEHHOW 1LenH. B mporecce perieHust 3aad peanu3yloTcs MEXIpPeIMETHbIC
CBSI3U, 4YTO IO3BOJISIET YYallMMCs I10JIy4aTh LEJIOCTHOE MPEJCTaBIEHHE 00 OKPYKAIOIIEM MHUPE C
LEJIBI0 MCIIOJIB30BAaHUS €r0 B JalbHEHIIEH XU3HU. VHTerpamus ¢ TeMu mnpeaIMeTaMH, KOTOpBIE
KaXyTCsl CTYACHTaM JOCTaTOYHO NPHUBJIEKATEIbHBIMHU, IIO3BOJISIET YCIEUIHO MOBBIIIATh HHTEPEC K
(Gu3MKK 1 pa3BUBAaTh MOTHBALIMIO €€ U3yYeHUs. VIHTerpiupoBaHue ¢ MPUKIAIHBIMU TUCIUITMHAMHI
pacKpbIBaeT BO3MOXKHOCTH IPAKTUYECKOIO IPUMEHEHUS IPUOOPETAEMbIX 3HAHUM.

CamocrosTenpHass  pa0oTa  yuyammxcst  sIBIsSeTCS — BakHeimedl  ¢opmoit  yueOHO-
IO03HaBaTeNbHOTO mpouecca. llenb 3amaHuil uId CaMOCTOATENBHOW pPabOThl — 3aKpenuTh U
paclMpuTh 3HAHHS, YMEHHS, HABBIKH, MPUOOpPETEHHBIC B pe3yJbTaTe W3YYEHUS JAUCUUIUINHBL
OBJIaIETh YMEHHMEM MHCII0JIb30BaTh IIOJYYEHHbIE 3HAHUS B IPAKTUYECKOM paboTe; MOIy4UTh
MIEPBUYHBIE HABBIKU MPO(HECCHOHAIBHOM JeSITeIbHOCTH.

3agaHus JUIsl CAMOCTOSITENIbHON paOOThI BBIIOJIHAOTCS B TUCBbMEHHOM BHJIE€ BO BHEAYAUTOPHOE
Bpems. Pabora 0mKHA HOCHUTH TBOPYECKUH XapakTep, MPH €€ OLEHKE MpenoJaBareib B MEPBYIO
oyepesb OICHUBAET 00OCHOBAHHOCTD M OPUTHHAIBHOCTD BBHIBOJIOB. B muchMeHHOM paboTe 1o Teme
3aJJaHUs y4yalllMHCsl JIOJDKEH IOJHO U BCECTOPOHHE PAcCMOTPETh BCE ACHEKThl TEMbI, YETKO
copMynHpOBaTh W apryMEHTHPOBaTh CBOKO MO3WIMI0O IO HCCIEAyeMbIM Borpocam. Bribop
KOHKPETHOTO 3aJaHus JUIsl CaMOCTOSATENbHOM paboThl MPOBOJAUT IpenojaBaTesb, BeAyLIUH
MPAKTUYECKHE 3aHATHS B COOTBETCTBUH C NIEPEYHEM, YKa3aHHBIM B TJIAHAX MPAKTUYECKUX 3aHATHH.

Obwue npasuna 6blNOIHEHUS. NUCOMEHHBIX pabom

Ha mepBoM 3aHATHM CTYHACHTHI OJDKHBI OBITH MPOMH(POPMHPOBAHBI O HEOOXOIUMOCTH
COOJIFOJICHUSI HOPM aKaJleMUYECKOM 3TUKM M aBTOPCKUX IpaB B Xojae oOydeHus. B wactHocTH,
MIPEOCTABIISIOTCS CBEICHUS:

- obmas nadopmarys 00 aBTOPCKHX MpaBax;

- [IpaBUjIa LUTUPOBAHHUS;

- npaBuiIa 0pOPMIIEHHS CCHUIOK;

Bce nmMetonyecs B TEKCTe CHOCKHU TIIATEIBHO BBIBEPSIIOTCS U CHA0XKAIOTCS «aApEcaMm».

HepmonycTrMo BKITIOYaTh B CBOIO pabOTY BBIIEPKKH M3 PadOT IPYTUX aBTOPOB 0e3 yKa3aHWs
Ha 3TO, NePecKa3bIBaTh YyXKyl0 paboTy OIM3KO K TEKCTY 0€3 OTCBHUIKM K Hell, MCII0JIb30BaTh Uy)KHe
uaen 6e3 ykazaHus IEpBOUCTOUYHUKOB (3TO KacaeTcs U mHpopMaluu, HaiiieHHo# B IHTepHere). Bee
Cclly4yau MjiaruaTa J0JKHbI ObITh UCKITIOYEHBI.

CIucoK WCIONB30BaHHON JIMTEPATyphl NOJDKEH BKIIOYATh BCE WCTOYHHUKH HH(OpMAIH,
U3yYeHHbIE M MpopaboTaHHBIE CTYACHTOM B IPOLIECCE BBINOJIHEHUS PAaOOTHI, U JOJDKEH OBbITH
cocraBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmuorpapuueckas ccpuika. OOmue
TpeOOBaHUS U MTPaBHUIIA.

N3yuenune oOmieoOpazoBarenbHOM  yuyeOHOW  MUCHUIIIMHBI  «DU3MKa»  3aBepIIaeTcs
MOJIBEICHUEM HTOTOB B ¢opme Iup(epeHIUpOBaHHOTO 3adyeTa B paMKax IMPOMEXYTOUYHOU
arrectauuu cryaeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢ monmyueHuem cpenHero oouero
obpazosanus ([TIICC3).

7 OLIEHOYHBIE CPEACTBA JIsA KOHTPOJISA YCIIEBAEMOCTHU

7.1. Kputepuu onleHKH 3HAHU I

O0001eHHas OIlEHKAa KOMIIETEHIINHN

Ouenka bann (2-5 GamwoB)




«HeynosnerBopu | 2 6amna
-TE€JIbHOY -
HYJIEBOM ypOBEHb

OOyuaromuiicss HE OBJIANENT OICHUBAEMON KOMIICTCHIIMEH, HE pacKphIBaeT
CYITHOCTh MOCTaBIIEHHOW Mpo0aeMbl. He yMeeT mpuMeHsTh TeoOpeTHISCKUE
3HAHUS B PCUICHUHM TPAKTUYCCKOH cuTyaruu. JlomyckaeT omuOKu B
MIPUHAMAEMOM peIIeHNH, B padoTe ¢ HOPMATHBHBIMH JTOKyMEHTaMH,
HEyBepEeHHO 0OOCHOBBIBAET OJTYUCHHBIE PE3YIbTAThl. MaTepuai u3inaraeTcs
HEJOTHYHO, 0€CCUCTEMHO, HEOCTATOYHO TPAMOTHO.

«YpoBnerBopuren| 3 Oamna
bHO» - IOPOTOBBIN

OOyuaromuiicst ocBomst 60-69% oleHUBacMON KOMIIETEHIUH, MOKA3bIBACT
V/IOBJICTBOPHUTENBHBIC 3HAHHWS OCHOBHBIX  BONPOCOB  MPOTPAMMHOTO
MaTepuaia, YyMEHHUS aHAIW3UPOBaTh, JENaTh BBIBOABI B  YCIOBHSIX
KOHKPETHON CHTyallMOHHOW 3afaud. V3maraer pemieHHe MPOOJIEMBI

0a30BbIll YPOBEHD

YPOBEHb HEJI0OCTATOYHO IOJIHO, HETIOCIEA0BATEIBHO, JOIYCKAET HETOYHOCTH.
3aTpyaHseTcs J0Ka3aTeIbHO 000OCHOBBIBATH CBOM CY/KICHHUS.

OOyuatomuiics ocsown 70-89% oueHMBaeMOW KOMIIETEHLUH, YyMEET

IIPUHUMATh TEOPETUYECKUE 3HAHUS U IOIYYEHHBIM IIPAKTUYECKUN OIBIT B

«Xopomoy - 4 Ganna pElIeHHH TMPaKTHYECKOH CHTyaluu. YMeno paboTaeT ¢ HOPMATHBHBIMU

JOKYMEHTaMH. YMEeT apryMEeHTHUPOBAaTh CBOM BBIBOJBl W HPUHUMATh
CaMOCTOSITEIbHBIEC PEILICHNSI, HO JOMYCKAaeT OTAEIbHbIE HETOYHOCTH, KaK IO
COJIep)KaHuIo, TaK

U TI0 YMEHHIO, HABBIKaM Pa0OTHI C TOCTABICHHOM BOIPOCOM.

«OTIHnYHOY - 5
IPOIBUHY THI bamios
YPOBCHb

Obyuatomuiicss ocBoun 90-100% oneHnBaeMON KOMIETEHLMH, YyMEET
CBS3BIBaTh TEOPUIO C NPAKTUKOW, IPUMEHSTH IOJIYYEHHBIM ITPaKTUYECKUN
OMBIT, aHAIW3UPOBaTh, HENATh BBIBOABI, NPUHUMATH CAMOCTOSTEIbHBIC
pelieHuss B KOHKPETHOW CUTyallud, BbICKa3blBaTb U OOOCHOBBIBATH CBOU
CyxkneHus. JleMoHCTpupyeT yMeHHe BECTH OeceAbl, KOHCYJIbTHPOBAThH
TpaXJaH, BBIXOAWTh W3 KOH(DIMKTHBIX cuUTyaluid. Brageer HaBbikamMu
paboTHI ¢ pelieHneM 3agad, IpuMepoB. BrameeT mMUCbMEHHOW W YCTHOM
KOMMYHHKAaIMEeH, JIOTHYECKUM HU3JI0)KEHHUEM OTBETA.

7.2. OueHoYHbIE CPeACTBA I MPOBEAeHUs TEKYIIeH aTTecTalun
B nannom pa3zneiie npuBoasiTCS 00pa3ubl OLEHOYHBIX cpeacTB. [loHbIH KOMIIEKT
OLIEHOYHBIX CPeICTB NMPUBOAUTCS B MOH 1€ OLIEHOUYHBIX CPEACTB.

Texyiuit KOHTPOJIb MPOBOAUTCS B (popme:

- (ppoHTANBHBIN OMpPOC

- UHAMBUAYAJIbHBIN YCTHBIN ONPOC

- MUCbMEHHBIN KOHTPOJIb

- TECTUPOBAHHUE 10 TECOPETUYECKOMY MATEPUAILY
- mpakTr4eckas (1aboparopHas) padbota

- 3aIlIMTa BBIIIOJIHEHHOT'O 3aJaHUsl.




7.2.1 IlpuMepHbIe TECTOBbIE 3aIaHUS /IJIsl IPOBEeHUS TeKYlIel aTTecTAllum:

Cuny, ¢ komopoti 6ce mena npumaA2uBarOmMcs Opy2 K opyey, Hazvl8aom:

0 A) cuioi TpeHus:

0 b) cunoii ynpyroctu;

[l B) rpaBuTanmonHo# criioi

Cuna scemuprno2o msazcomenus y8eiuuumcs 8 2 pasa, eciu:

O A) Maccy Kax10To U3 B3aMMOJICHCTBYIOIIUX TEJ YBEIHUUTH B 2 pasa;
0 b) Maccy kaxxnoro u3 B3auMOACHCTBYIONINX TEJl YMEHBIIUTH B 2 pa3a;
0 B) maccy onHOrO M3 TEN yBeNMUUTH B 2 pasa.

I pasumayuonnas noCMmosHHASL 8 3aKOHE BCEMUPHO20 MALOMEHUsL 0003HAYAEMCSL U YUCTIEHHO PABHA
0 A) g=9,8 m/c?

N B) G=6,67-10 ' H - M%/kr?

O B) K=400 H/m

Cuna scemuprozo macomenus ymenvwumces ¢ 100 pa3z, ecnu:

0 A) tena cOmusuth Ha 100 MeTpoB;
[l b) Tena ynanuts Ha 100 MeTpoB;
O B) paccrosaue mexay Tenamu yBenuduTh B 10 pas.

7.2.2 IlpuMepHbIe BONPOCHI IS YCTHOI'O ONPOca (KOHTPOJIbHBIX pador)

JJIs1 IPOBe/IeHUs] TeKylIeil aTTecTaluu:

MexaHuka — 3T0 4acTh (PU3HKH, KOTOpask U3y4aeT 3aKOHOMEPHOCTH MEXaHHUYECKOTO ABMKCHUS U
MIPUYMHBI, BBI3BIBAIOIINE UITH U3MEHSIOUINE 3TO JBUKCHHE.

1) Mexanuueckoe osudicenue —

Pa3nenpl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauyaiomes opye om opyaa?

2) Mamepuanvhas mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi THHUS, COSAUHSIONIAS MTOJOKESHHSI MaTepHAIbHOM TOUKH (Tena) B
ONMKalIIe ToCeI0BaTeIbHBIE MOMEHTBI BPEMEHH.

5)Ilepemewyenue —

6)Ilymo —

7)Hem onu omauyaiomes opye om opyea?

8)Ckropocmo —[? | popmyna

PaBHOMEpHOE TIPSMOIMHEWHOE JIBIKEHUE — JBWKCHUE, TIPU KOTOPOM TEJIO0 TIepeMeniaeTcs ¢
MTOCTOSTHHOM 1T0 MOJIYJTIO ¥ HAITPaBIICHHIO CKOPOCTHIO.

9)3axon pagnomepHo20 NPAMOIUHEUHO20 OBUNCEHUSL: (hopMYIa

10)Ycxopenue —[? |hopmyna

[IpsmonuHeitHOe ABMKEHUE C TIOCTOSTHHBIM YCKOPEHHEM.

11)3axon pagHoyckopenHHo20 NPpAMONUHEUH020 0BUINCEHUS: (popmyLa

12)Dopmyna ckopocmu npu pagHoyCKOPEeHHOM O8UNCEHUU. hopmyna

13)3axon paenoszameoneHH020 NPAMOTUHENHO20 OBUNCEHUS: hopMYNa

[TpumepHBIE BOITPOCHI SISl KOHTPOJISE CAMOCTOSITEITLHOW PaOOTHI:

14) Dopmyna ckopocmu npu pagHo3ameoNeHHOM 0BUNHCEHUU. hopmyna

[Teproandeckoe ABMKEHUE — IBUKECHHE, TOBTOPSIOIIEECS Yepe3 paBHbIE IPOMEKYTKH BPEMEHHU.
Buapl nepronyueckux IBMKEHUN: BpalaTeIbHOE U KOJeOaTeIbHOE.

15) Yem onu omauuaromes opye om opyea?



16)Ilepuoo —

17)I1epuoo epawjenus — epems 00H020 060POMA NO OKPYHCHOCMU. Popmyaa

18)Yacmoma epawenus —[? |ghopmyna

19) Huepyus —

20) Ilepewiii 3axon Horomona —
21) Bmopoti 3axon Hetomona —[? ] popmyna

22) Cuna — 6ekmopHas ¢uzuyeckas eiuyuna, A81a0uanci mepol ...

23)Tpemuii 3axon Hotomona —
24) Cuna msgcecmu — 2pasumayuoHHas cuid, oelcmsyrowas na meno. [? Jgopmyna
Cuna ynpyrocTs — cujia, BO3HHUKArOIas Ipy Maiiol aedopMaruu pactspkeHus (CxaThs) Tela,
HaIpaBJICHHAs MPOTHUBOIOJIOKHO CMEIIEHUIO YACTHII TeJla PH JIehOopMaIinu.
25) 3axon I'yka —[? ] popmyna

26)Cuna mpenus —[? | popmyna

7.3. OueHo4YHbIe cpeAcTBA ISl MPOBeJeHHs IPOMEKYTOUHOH aTTecTAlUN

ITpomMexxyTouHast arrecrauus

Dopma . JInunkie ITpumepsr
aTTecIT)auHI/I 3HaHug VYMenus IpaxTiaeckui KauecTBa OLIEHOYHBIX
OIBIT (BIIAZICTh) 00yJaromerocs CPEJICTB
Koutposns OueHKa yMeHus OLieHKa HaBBIKOB OueHka Bomnpocsr:
KonTtpornbHas 3HaHUsA IIOHUMATh JIOTUYECKOI0 CIOCOOHOCTH [IpUIararoT
pabora/[lud- 0a30BBIX CIICLUAJIbHYIO CONOCTABJICHHUS U IPaMOTHO U cA
(I)epeH MOJI0KEHU I TEPMUHOJIOTUIO XapaKTCPpUCTHUKHU YCTKO H3Jjiararb
UPOBaH-
- B o0Onactu 00BEKTOB MaTtepHual
HbIHU 3a4€T
ecrecTBo3Ha- | OLICHKA YMEHHUS OrneHKa HaBBEIKOB OneHka 3amaun
HUS pemarThb JIOTHYECKOT0 CIOCOOHOCTH MIPUJIAraroT
TUIIOBBIC 3aa4YU MBIIUICHUS IIPU T'paMOTHO 1 cA

B o0JacTu
poheCcCHOHAb-
HOM
JIEATEILHOCTH

pelieHny 3a1a4 B
obmactu
npoeccuoHab-
HOMU JIeATENbHOCTH

YeTKO M3JIaraThb

XOJ1 peIICHHUS

3a1a4 B

o0macTu
npogeccuoHanb

HOUI

JeSTeILHOCTH

u

apryMeHTHpO-

BaTh

pe3yJIbTaThI

7.3.1. lIlpumMepHBIe BONMPOCHI IUIsl IPOBeIEHUA MPOMEKYTOUHOI aTTecTanuu (Aud. 3a4er)

1. OCHOBHBIE BUJIbI MEXaHHYECKOTO JIBMKEHUs. 3akoHbl HptoTOHA. 3akoH BecemupHoro

TATOTCHUS.

ok wN

WNuepuus. MaepTHOCTH U ee Mepa. Bec Tena. HeBecomocTs.

MareMaTHuecKuil ¥ py>XKUHHBIA MasTHUK. KoneOaHus 1 BOJIHBIL.
MounekynsipHo-KuHETHYECKas Teopusi. bpoyHoBckoe aBmxeHue. IlocrossHnas ABoraapo.
VYpasuenue Menneneesa-Knaneiipona. M3omnporecchbl v ux rpaduku.

Buabl MexaHnyeckoi SHEprum. 3aKOH COXPaHEHUsI SHEPTUU. 3aKOH COXPAHEHUS UMITYJIbCA.




10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

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

29.

30.

31.
32.

ArperatHpie cocTosiHus BemecTBa. Juddys3us B pasnuunbix cpenax. BnaxHocTs Bo3ayXa.
3akon Kynona. Onektpuueckoe mnoisie. HamnpspkenHocts. Cynepriosunusa nonei. Jluauum
HanpspKeHHOCTH. [10Tok HanpskeHHOCTH.

Pabora cun anexrpocratnueckoro noss. Ilorennuan. CBs3b MEXIy HaNpsyKEHHOCTBIO U
NOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

JudnekTpukn B JIeKTpocTathdeckoM 1ose. IlosisspHble M HENOJSpPHBIE JUAIEKTPUKH.
[Tonsspu3anust AMAAEKTPUKOB. DIIEKTpUUEcKast UHIYKIUs. J{uanekTpuyeckas MpoHULaeMOCTh
Y BOCIIPUUMYHBOCTb.

ITpoBOAHMKH B 35IeKTpOCTaTH4YECKOM mouie. [loTeHnnan, Hanps>KeHHOCTb, IJIOTHOCTD 3apsA/a.
OnexrpoeMkocTb. Konaencaropel. CoeavHeHHe KOHIEHCATOpPOB. EMKOCTH  IIIOCKOTO
KOHJCHCATOpa. JIEKTPUYECKOE 10JIE B KOHACHCATOPE.

DHeprus CUCTEMBI 3apsA10B. DHEPrus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIHsl JIEKTPUYECKOTIO
10JISA

[TocrosiHubI  2nekTpuueckuid  ToK. 3akoH Owma. Comnporusienue. CoennHeHue
conpotusiieHul. 3akoH J[xoynsa-Jlenna.

DneKTpoABMKYIas cuia. 3akoH Oma it 3aMKHYTOU 1ienu. [loyie3Hast U mojgHas MOITHOCTb.
KII/] ncrounuka Toka.

BzaumopeiictBue TokoB. MaruuTHoe nosie. MarHuTHas MHAYKIUSA.

Cuia Amnepa. Cuna Jlopenua.

HetictBue nonst Ha Tok. Cuna Amrepa. Teopema o mupKymisiiuu MarHuTHOro moJsi. Ilone
HPSIMOIO U KPYroBOI'O TOKOB. MarHuTHbI MOMEHT KOHTYpa C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OAHOPOJHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHass MHAyKuMs. 3akoH Papanes. Bszaumuas unaykuusa. CaMOMHIYKIHS.
Koadduuuentsr B3auMHOM uHAYKIMH. WHIYKTMBHOCTb. MHIYKTUBHOCTH COJIEHOMJA.
Tpanchopmarop. DHeprus MarHUTHOTO MOJIS.

IIepemeHHBIH 35IeKTpUYeCKUi TOK. IHIYKTHBHOE, EMKOCTHOE ¥ PEAaKTUBHOE CONPOTUBIICHUS.
Bekropnas nunarpamma HanpspkeHul. 1losHoe conpoTuBnenue. Pe3onanc HanpspKeHMI.
MontHoCTh B e NEPEMEHHOTO TOKA. [[efCTBYIOMNE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuuecKkoi onTuku. Buasl mnuH3. [locTpoeHne n3o00paxeHust B TOHKOW JIMH3€E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTENBbHBIN OKa3aTeau MPeIoMIICHHUS.

®opmyna yBenuueHus JUH3bL. OnTudeckas cuia JuH3bl. @opMyiia TOHKOW JTUH3BL.

I'na3 u ero crpoenue. ban3opykocTs 1 1adbHO30pKOCTh. Abepparuu

Hucnepcus. udpakuusa. Uatepdepennus. [lonspuzanus.

KopnyckyJsipHO-BOJIHOBOH yallu3M.

CriennanpHast TeOpHsl OTHOCUTEIbHOCTH DiiHIITeiHa. [IpeoOpa3oBanus Jlopenua.

Mogens aroma Tomcona. Mogens aroma Pesepdopaa. OTKpbITHE pPagTUOAKTUBHOCTH.
N3otonsl. DoTorPdexT.

ConHeuHas cucTeMa: IUIAHETHI 3€MHOM IPYNIbl, IUIAHETBI-TUTAHTBI, CIIyTHUKH, METEOpBI,
METEOPUTHI, acTrepouipl. Cucrema 3emisa-JlyHa.

["amakTiKH, BUIIBI TaJTAaKTUK. 3BE3/IbI, KJIACCU(DUKAIIHS 3BE31.

Teneckonsl u odcepBaropun, MKC.

Teopun npoucxoxaeHus Beenennoil. OBomonns BeeneHHOM.



7.3.2. IIpuMepHbIe 3a7a4u 1JiIs1 TPOBeAEeHHs POMEKYTOUHOM aTTecTanuu (Tud. 3a4er)

Yactb 1. (Bvibepume ¢epuwlii gapuanm omeema)

1 ITpu pororddekre padboTa BEIXOa JIEKTPOHOB U3 METAJIJIa 3aBUCHUT OT
A. 4acTOTBI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH 1aJIAOILETO CBETA

B. XxumMuueckon pupoibl METAILIIOB

I'. KHHETHYECKON YHEPTUU BBIPHIBAEMBIX 3JIEKTPOHOB

2. Ha pucynke 2.01 noka3an rpaduk 3aBUCUMOCTU CKOPOCTH IBUKCHUS  Aw'afc puc. 2.0t

Tena OT BpeMeHH. Kakoi M3 IpeUIOKEHHBIX IpaQuKOB BHIpaKAeT rpaguk  zo
YCKOPEHHUS 3TOTO Tesa?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
Tz 3 ﬁ'; (T R R — P...; Tz 3 a,.;
5 -5 5 5 -
A. B. B. T. i

3. 3 MouIb BOIOpO/Ia HAXOAATCS B cocyne npu temneparype T. KakoBa remneparypa 3 Moib
a30Ta B COCY/I€ TOTO ke 00beMa U IpH ToM ke naBienun? (Bomopoa u a30T cuntaTh UeanbHBIMU

ra3amm)
A.28T; b.14T, B.2T; TI.T T
4. Ha rpaduke (CM. pHUCYHOK) MpPEACTABICHO
W3MCHEHHE TeMIieparypbl T BemiecTBa ¢ TEYCHUEM
Bpemenu {. B HayanbHbII MOMEHT BpeMeHU BemiecTBo 1
HAXOJHWJIOCh B KPHUCTaJNIMYeCKOM cocTosiHuM. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHHUIO MPOIIeCCa TUTABIICHUS?

A. 5 b6, B.3 TI.7.

5. Ha pucynke 1.02 uzoOpakeHa 3aBUCHMOCTb aMILIUTYIbI
YCTaHOBUBILUXCS KoneOanuii MasTHHUKA oT JaCTOTHI
BBIHYX/Jalomeld cuibl  (pe3oHaHCHas KpuBasi). OTHoIIeHHE
aMIUTUTYJIbl ~ YCTAHOBUBIIUXCS ~ KOJieOaHWUW  MasTHHUKAa  Ha
PE30HAHCHOM YacTOTe K aMIUIUTYe Kolebanuii Ha yactote 1,5 'l
paBHO

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

6 Ha pucynke 1.03 nzo0pakeH NPOBOJIOYHBINA BUTOK, IO KOTOPOMY TE€UET IEKTPHUUECKUI TOK B
HaIpaBJICHUH, YKa3aHHOM CTPENKOW. BUTOK pacmonokeH B ropu30HTaIbHOM IIIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP UHAYKIIUU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEPTHKAIGHO BBEPX 1

b. ropu30HTANBHO BIEBO <—;
B. ropu3oHTansHO BIpaBo —;
I. BepTHKAILHO BHU3 . puc. 1.03

7 Ha pucynke 2.03 nzo0pakeH NpOBOJIOYHBIA BUTOK, [0 KOTOPOMY TE€UET JIEKTPHUUYECKHUM
TOK B HaIlPaBJIEHUH, YKa3aHHOM CTpPeJIKOi. BUTOK pacmosioskeH B TOPU30HTAIBHOM MmIockocTu. B
LIEHTPE BUTKA BEKTOP MHIYKIIMM MAarHUTHOTO I10JIs1 TOKA HAIpPaBJIcH

A. TOPU30HTAJIBHO BIIPaBO —;

b. ropu3oHTAIBLHO BIEBO ¢—;

B. BepTukanbHO BHU3 3




I'. BepTHKAILHO BBEPX T; puc. 2.03

8 VYroxa maneHus cBeTa Ha TOPH3OHTAIBHO PACTIOIOKEHHOE IJIOCKOE
sepkasio paBeH 30°. Kakum Oyzaer yrom majeHus CBETOBOTO Jiyda OT
HEIOJIBUKHOIO HMCTOYHUKA, €CJIM NOBEPHYTh 3epkayio Ha 10° Tak, kak
MOKa3aHO Ha PUCYHKE?

A. 20% B.30°% B.40°% I.60°

9 Vron maneHus cBeTa Ha TOPU3OHTAIBHO PACIIONIOKEHHOE IJIOCKOE 3epKalio paseH 30°.
Kakum Oyzmer yron Mexay NalalONMM W OTPAKEHHBIM JIydaMH, €CIIH
NOBEPHYTH 3epkayio Ha 10° Tak, Kak OKa3aHO HAa PUCYHKE?

A. 80°% B.60° B.40° T.20°

10 IMopsinkoBeIid HOMEp amtoMuHHS B Tabnuie MenaeneeBa 13, a
MaccoBOe Yrci0 paBHO 27. CKOJIBKO 3JIEKTPOHOB BPAMIAIOTCS BOKPYT siipa aToMa allFOMUHUS?
A.27; Bb.13; B.40; T.14.

11 B crexiissHHON TpyOKe ABUratOTCs 3JEKTPOHBIL. B CTOPOHY OTKIIOHUTBH X MOJXET. ..
A. TOJIBKO AJIEKTPUYECKOE MOJIe

b. TOnbKO MarHuTHOE I0JIE

B. TOIBKO COBMECTHOE NEUCTBUE DIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. KaK 2neKTpUYecKoe, TaK U MarHUTHOE I10JI€

12 ®otorddext - 3TO sABIECHHUE B3aUMOJCHCTBUS CBETAa C BEIICCTBOM, MPH KOTOPOM
MPOUCXOAUT

A. BBIpbIBaHHE aTOMOB

b. BBIpBIBaHUE DJIEKTPOHOB

B. mormnoiienre aToMOB

I'. morsomiene MOHOB

13. Mopsakoseiii HOMep (Topa B Tabnuie MenzaeneeBa 9, a MaccoBoe uuciio paBHO 19. CkonbKo
JIEKTPOHOB BpaIlaeTCst BOKPYT siipa aTroMa (ropa?

A.19; B.10; B.9; T.28.

14. Mogens atoma Pesepdopaa onucsiBaeT aTom Kak...

. OMTHOPOIHOE DIEKTPUYECKU HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOI'O pa3Mepa

. IIap U3 IPOTOHOB, OKPYKEHHBIN CIIOEM JIEKTPOHOB

. CINTOIIHOW OJHOPOJIHBIN MOJIOKUTENIBHBIN 1Iap ¢ BKPAIUICHUSIMU 3JIEKTPOHOB

. TIOJIOKUTEIIBHO 3aPSHKECHHOE MAJIOE AP0, BOKPYT KOTOPOIO JBUXKYTCS DJIEKTPOHBI

=W T

40
15. Sapo atoma 18 Al comepxur
A. 18 mporonos n 40 HEUTPOHOB
b. 18 mpoToHoB 1 22 HEWTpPOHA
B. 40 mpotoHoB u 22 HEWTpOHA
I'. 40 npoToHOB U 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE JUANMA30HA MIKAJIBI AJIEKTPOMATHUTHBIX BOJIH U3 JIEBOTO
cTon011a TaOJIUIIBI C UX CBOMCTBAMU B MPABOM CTOJIOIIE
A. n3nydenne (CBOMCTBA) 1) HamMmeHBITIAs dYacTOTa BOJHBEI U3
MEPEYUCIICHHBIX
B. ynbTpaduoneroBoe 2) obnamaer HAUOOJBIICH MPOHUKAKOIIEH
CIOCOOHOCTBIO M3 MEPEUUCIICHHBIX




B. pannoBosHBI 3) ucmome3yercs B MpubOOpax HOYHOIO
BUICHUS

I'. penTrenoBckoe

4) obecrieynBacT 3arap KOXH JejJoBeKa

Ortger 3anumuTe B cinenyromem Bujae (Hanpumep, Al B2 B3 I'4)

Yactb 2. (Peuwiume 3a0auu)

17. JIBurasich ¢ Ha4aIbHOM CKOPOCTBIO 54 KM/4, aBTOMOOMIB 32 10 ¢ mporen myth 155
M. C KaKUM YCKOPEHHUEM JIBUTAJICSI aBTOMOOMITb M KaKYI0 CKOPOCTh OH MPUOOpEN B KOHIIE ITyTH?

18. K wucrounuky toka ¢ DJC 9 B u BHyTpeHHUM comnpoTuBieHueM 1,5 Owm
MPUCOEIMHEHA LIETlb, COCTOSAIIAS U3 JBYX MPOBOJHUKOB 110 20 OM Kaxblid, COeTMHEHHBIX MEXTY
co0oil mapamieabHO, U TPETHEro MPOBOAHHKA COMpoTHUBIEHHEM 5 OM, HPHUCOEAMHEHHOTO
MOCJIEIOBATEIbHO K JBYM TNepBbIM. UeMy paBHa cuia TOKa B HEPa3BETBICHHOW 4YacTH M
HaNpsDKEHUE Ha KOHIAX Lernu?

19. JIBurasich ¢ HaYaIBHON CKOPOCTHIO 36 KM/, aBTOMOOMIIB 3a 10 ¢ mpomen myth 105
M. C KaKiM YCKOPEHHUEM JIBUTaJICsl aBTOMOOUIIb M KaKyI0 CKOPOCTb OH MPUOOpeEI B KOHIIE TyTH?

20. K wucrounuky toka ¢ OJIC 12 B u BHyrpeHHuMm comporusieHuem 0,5 Om
IPUCOEIUHEHA 1IETlb, COCTOSILAS U3 ABYX IPOBOJIHUKOB 110 15 OM KaKblii, COEIMHEHHBIX MEXKIY
co00Ol mapauieNibHO, U TPEThEro MPOBOJHMKA compoTuBieHueM 4 OM, TPHUCOCTUHEHHOTO
IOCJIEI0BATEIbHO K JIByM MEepBbIM. UYeMy paBHa CHJla TOKAa B HEPa3BETBIECHHONH YacTH U
HaIpsDKEHUE Ha KOHLAX Lenu?

OTBeETHI 3aHECTH B Ta6J'II/II_Iy:

Yactp 1:

Ne Bompoca 1123456789 ]10(11|12|13|14|15]|16

byksa orBera

YacTtb 2:

Ne Bompoca 17 18 19 20

OtBeT 3amaun




8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

[Tpunoxenue 1. KpaTkuili KOHCIEKT JIEKIMOHHOTO 3aHATHUS

3akoH BcemupHoro tarorenus. {BukeHue TeJ1 noja AedcTBHEM CHJIbI TAKECTH

[To BTOopoMy 3akoHy Hbpr0TOHA PUYMHON U3MEHEHUS IBHXKEHHUS, T. €. IPUUMHONU YCKOPEHUS
TN, SIBISETCA cuia. B MexaHMKe paccMaTpUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBI.
MHorre MexaHu4eCKHe SIBJICHUS U IPOLECCHI ONPEAEIISIFOTCS JEHCTBUEM CUJT TATOTCHHUS.

3axon Bcemupnozo mseomenus Obu1 OTKpbIT Mcaakom Hptotonom B 1682 rony. Eme B
1665 romy 23-neTHuit HproTOH BBICKa3ajl MPEANON0KEHUE, YTO CHIIBI, yaepKuBaroniue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHJIBL, 3aCTaBIISAIONINE sI0I0KO MagaTh Ha 3emiro. [lo ero rumorese
MEXIy BceMU TenaMu BceneHHOW HeMCTBYIOT CHIIBI MPUTSDKEHUS (TPaBUTALIMOHHBIE CHIIBI),
HarpaBJICHHBIC 110 JIMHUH, COSAUHSONMEeHIIeHTpbI Macc (puc. 1.10.1).

F E

Pucynok 1.10.1.

I'paBUTALIMOHHBIE CUIIBI IPUTSDKEHUS MEXKY TEIaMHU.

B mnocnenyromme roaslt HeroToH mbITancs HailTH (usnyeckoe OOBIACHEHHE 3aKOHAM
JBUKCHMS IUIAHET, OTKPBITBIX acTpoHoMoM Morannom Kemnepom B Hawane XVII Beka, u narte
KOJIMYECTBEHHOE BBIPAXKEHUE ISl TPAaBUTALMOHHBIX CWJI. 3Has, KaK JBMXKYTCS IIaHeTbl, HploTOH
XOTeJ ONPEIEIINTh, KAKUE CUIIbI HA HUX JEHUCTBYIOT. Penienue 3Toi 3anaun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOI'O TATOTEHUS.

Bce Tena nputaruBaroTcs Apyr K APYry ¢ CHUIION, NPSMO NPONOPLMOHANBHON MX MaccaM U
00paTHO IPONOPIMOHATLHON KBa/IpaTy PacCTOSIHUS MEXKIY HUMMU:

m,m;

F = G—R2

Koo dumment nponopunonanpHocT G 0MHAKOB JUId BCeX Tes B mpupoze. Ero HaspBaroT
2pasUMAayUOHHOU NOCMOAHHOU

G=6,67-10"* H-wm?/xkr? (CH)

I'paBuTaninoHHAas MOCTOSIHHAS OblIa 3KCIEPUMEHTAIBHO HM3MEpPEeHa aHTIMUCKUM (DPU3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJIE€HUS B MPHPOJE OOBACHAIOTCS JEHCTBUEM CHJI BCEMHPHOTO TSITOTEHUS.
JBuxenue mianer B CoHEYHON cucTeMe, UCKYCCTBEHHBIX CIIYTHUKOB 3€MIIM, TPAeKTOPUU IOJIETa
OaJUTMCTHYECKUX PAKET, IBM)KEHUE TNl BOJIM3U MOBEPXHOCTH 3€MJIM — BCE OHM HAXOAAT O0bsSCHEHHE
Ha OCHOBE 3aKOHA BCEMHPHOI'O TATOTEHUS U 3aKOHOB TUHAMHUKH.

Kaxxnpiii npenmet Bo BeeneHHOM BO3IEHCTBYET Ha APYrOd IPEAMET, OHU IPUTATUBAIOT APYT
Jpyra. OTO Ha3bIBAaeTCsl CUJION TSXKECTH, WM rpaButanueii. Cuaa NpUTSHKEHUS, WIK TPaBUTALINS,
3aBHUCHUT OT JIBYX (haKTOpPOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOT0, CKOJIBKO BEILLIECTBA COAEPKUT OOBEKT, TEJO, IpeaMeT. YeM
OoJbllle Macca BEIIeCTBa Teja, TeM CHIIbHEH rpaButanus. Eciau Teno obnagaer ouyeHb HEOOIBIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
NO3TOMY 3eMJIsl UMeeT OOJIBIIYIO CHUITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pacCcTOSHUS MexXAy Ttenamu. Yem Ommke Tena
HaXOJATCS APYT K JIPYry, TeM cuja MPUTsDKeHus Oosbiie. Yem OHUM Janblie Apyr OT Apyra, TeM
rpaBUTALMs MEHBIIIE.

CoOcTBeHHOE TrpaBUTAllMOHHOE Tmoie JIyHBl oOIpenenseTr YCKOpeHHe CBOOOJHOTO
najeHus gyn Ha ee moBepxHocTu. Macca JlyHer B 81 pa3 MeHbIIe Macchl 3eMiH, a €€ paauyc
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npuOim3uTeNbHO B 3,7 paza MeHbIne paamyca 3emiau. [loaTomy yckopeHue g ONpeaeTuTCs
BBIPKEHHUEM:

M, M,-3,72
=G———
R? T2 81

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

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

A celiyac naBaiiTe IOCMOTPUM Ha YEJIOBEUECKOE CYILIECTBOBaHHE Ha 3emie. Y 3emin macca
Oonblle, yeM Yy 4YelOBeKa, MOATOMY CHJIa TSHKECTH ynepxkuBaer ero Ha 3emse. Ho 3emis
BO3/ICIICTBYET TaK, KaK Oy/ATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoATcs B LeHTpe. [loaromy cuiia
TSOKECTH B JIIOOOM MecTe 3eMIIU JI0JKHA PACCUUTBHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTu Ha modepekbe Mopst O0JIbIIIe, YeM Ha BEPIIMHE ropbl. A ceidac MpencTaBbTe
4eJ0BEKa, YJAJMBIIErOCs C MOBEPXHOCTH 3eMJIM Ha Jaliekoe paccTosHue. Tam cuia 3eMHOTo
NPUTSDKEHUS OyieT MHOTO ciadee.

Korna yenoBek HaXxoAUTCsI B KOCMOCE, OH COBCEM MCYE3aeT U3 IMOJIS 36MHOI0 NPUTSKECHUS.
I'paBuTanus 3emun coBceM He ACWCTBYET Ha HEro (HO OHAa €CTh, TOJBKO OYEHb ciabas M3-3a
6onb1Ioro paccrostHust ot 3emiin). OH HaxXOIUTCS B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakeTsl,
KOCMHYECKHE KOpaOJii, KOCMOHABTBI MOTYT CBOOOTHO JIETATh B OTKPHITOM ITPOCTPAHCTBE.

OpHMM U3 NPOSIBJIICHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIICTCS CUIA MAICECMU.

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

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

M
F=G—m=mg

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

YckopeHre CBOOOTHOTO MaJICHHsl — YCKOpPEHHe, MPHOoOpeTaeMoe TeJIOM Mo JACHCTBHEM
TPaBUTALIMOHHOW CUJIBI BOJU3M MOBEPXHOCTH HEOECHBIX Tell (TNIaHeT, 3Be3/T).

Cuna TsbKeCTH HampaBlieHa K HeHTpy 3emuid. B oTCyTcTBHE NPyrux CHJ TEJIO CBOOOHO
najaeT Ha 3eMJII0 C YCKOPEHHEM CBOOOIHOTO MaeHHUS.

Cpennee 3HaYeHUE YCKOPEHHWS CBOOOJIHOTO MAJACHUS IS PA3JIUYHBIX TOYEK MOBEPXHOCTH
3emmu paBHO 9,81 m/c?,

[Ipu ynaneHuu OT MOBEPXHOCTH 3e€MIJIM CHJIa 3€MHOTO TSATOTEHUSI U YCKOPEHHE CBOOOIHOTO
NaJeHusT U3MEHSIOTCS OOpaTHO MPOMOPIMOHATBFHO KBAApaTy PACCTOSHUA I 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wumrocTpupyeT H3MEHEHHUE CWIbl TATOTEHHS, JCHCTBYIONIEH HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopabJie Mpu ero yAaJeHUuu OT 3eMITH.
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N3MeHeHue Cuiabl TATOTEHMS, JEUCTBYIOLIEH Ha

KOCMOHABTA IPH yJIaJICHUU OT 3eMJIU

Urak, ['paButanus (MpUTHKEHUE, BCEMUPHOE TATOTEHHE, TATOTEHUE) (OT jJar. gravitas —
TSDKECTBY») —OTO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CAMOe CAaboe 83auMOOelcmeaue u3
Hux. Onpedensiemcs 3aUMHbIM NPUMANCEHUEM MeHCOY 08YMs AmMomMamu (iU epynnamu amomos).
Ecnu b1 nonooxcume 06a mauuxa na cmon, medncoy Humu Oyoem npumsdicenue, Ho Kpatine ciadoe.
Ecnu mauuku evipacmym 00 pazmepog 3emiu, COOmEemcmeeHHo, Culd 803paAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradaiom, Kax npasuio, Kpynuwie 00vbeKmvl, 0bpasyrouue
epasumayuontnoe none. bnacooaps emy, mvl modxcem xooums no 3emie, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuny crabocmu ee npossienus (Moibko 8 MaKpomMacumaoax), npoxooum
Kpatine cnodcHo. Ecmb MHeHue, umo KEaHmosas meopus cpasumayui nomModicem o00beOUHUums
B0€0UHO 6Ce, YMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9.

OBYYEHHME CTYAEHTOB-UHBAJIMIOB U CTYJAEHTOB C

OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Topsimok 0OyueHHs WHBAJIUIOB M CTYJICHTOB C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMU
onpezaeneH «llonoxennem KyOI'Y 00 00y4yeHMM CTYAEHTOB-UHBAIMJIOB U CTYIEHTOB C

OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbLA».
Z[J'ISI JINII C OIrpaHUYCHHBIMHA

BO3MOXXHOCTAMU

3I0pOBb  IIPELYCMOTPEHBI

06pa3OBaT€J'II)HI>IC TCXHOJIOTMH, YYHTHIBAIOIINEC OCOOCHHOCTH M COCTOSHUE 300POBbA TAKHX

JINII.
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PELEH3MS
ita pabouyio nporpamMmy no aucumminie «@uinKan
33.02.12 ®apmauus

PaGouas nporpamma no AucuMnuinbe «Ou3nkay id CTyACHTOB dakybTeTa
MHCIIO ®I'BOY BO «Ky6I'Y» cocrasneHa B COOTBETCTBHH C npuMepHol nporpam-
moit UPT10, pekomensosantoe PepepaibHbiM rocyAapCTBEHHBIM aBTOHOMHBLIM y4pe-
waeHneM «MHCTHTYTa pa3BHTHA NPOGECCHOHANLHOrO 00pa3oBaHHAY (®reQy JU10
«UPT1O») Ha 6ase ocHoBHoro obuiero 06pa3oBaHus ¢ NOMYHEHHEM cpeaHero obuiero
oOpasosanus. [lporpamma cocrapiaeHa B MOJHOM COOTBETCTBHH C TpeOoBaHMAMM
y4eGHoro nnaxa no cneuuansrocts 33.02,12 Gapmaums.

PaGouas nporpaMma npeanoiaraeT pacrpeeneHue TeM 1 M3y4eHHE MaTepH-
ana no pasfenam. I'paMOTHO CTPYKTYpHpOBaHa, W OXBaThIBAeT BCE aKTyanbHbIe
HAMpaBfieHus N0 AUCUHIUIHHE HA CErOAHALIHHA ACHb.

Bce pasnens paboueli nporpamMel B NMOJNHOH Mepe OTBEHAIOT TpeboBaHHAM K
pPe3y/NLTATaM OCBOCHHA Y4eGHOM AMCUMIUIMHEI B COOTBETCTBHH C NpUMEpHOH Npo-
rpammoii UPTIO, pexomenaoBanHoe DeaepanbHbiM rocyAapcTBeHHbIM aBTOHOMHbIM
yupexaennem «MHCTHTYTa pa3sBHTHA NPOPECCHOHATLHOIO obpasosanusy (PIBOY
TITIO «MPTIO»). Kaxapiii pasaen NporpaMmbl PackpbiBaeT paccMaTpHBacMbie BO-
MpOCk! B IOTHYECKOH NOC/IeN0BaTEIbHOCTH, onpeeNseMoi 3aKOHOMEPHOCTAMH 0by-
YeHHUs CTYAEHTOB.

JIns 3aKpenIeHHs TeOPeTHIECKHX 3HaHHi, dbopMHPOBAHHA YMEHHIT H HABBIKOB
CTY/EHTOB NpEAYCMATPHBAIOTCA KaK ayJHTOPHbIE, TAaK H CAMOCTOATEIBHEIC 3aHATHA.
KonuyecTso ayAMTOPHBIX 3aHATHH H BHeayauTOpHOH paboThl CTYAEHTOB COOTBET-
cTByet TpeGoBaHHAM y4ebHOro IiaHa.

KOHTpOJIb H OLEHKA Pe3yLTATOB OCBOCHHA yueGHO AHCUMILTHHBI OCYLIECTB-
NAIOTCA B CTPOFOM COOTBETCTBHH C TPeOOBAHHAMH y4eGHOrO nIaHa Mo AMCUMILIHHE.
Pa3spaGoTaHHsie ¥ npejiaraeMbie B MpOrpaMMe dopmbl, H METOAARI, MO3BOAIOT B MO~
HOM Mepe OCYIIECTB/ATH KOHTPOJNb M OLCHKY pe3ylbTaToB oby4eHus (OCBOEHHBIX
HABBLIKOB M YMeHHiA, YCBOCHHBIX 3HAHHH).

epeyeHb peKOMEHIYeMbIX yyeGHbIX n3faHui, UHTepHET-peCcypcoB, OCHOB-
HO# IMTEPATYPbI BIUIIOYAET aKTYANbHbIC HCTOYHHKH, K KOTOPLIM ¥ CTYAEHTOB HMeeTCA
cBoboAHBIH AOCTYT.

Jlansas pabouas nporpaMma MOXeT OBITH PEKOMEH/I0BAHA UL H3YHCHHA JHC-
uurnHs «®uinka» Ha pakynsrere MHCIIO QLEOVBO.«Kyol'Y.

PelieHIeNT: Pypees
sapeqylowmii kagenpoi e
TeruioIHepreTHKH 1 e « =

Tennorexuuxn «Kyol TY», P

KaHAMIAT TEXHHYECKHX HayK, AOLEHT | L,h E.B. Koyapsin



PELLEH3U3
na pabouyio nporpamMmy no aucunnianne «OuinKay
33.02.12 ®apmauus

PaGouas nporpamma no aucuunianne «Dusuka» 1A CTYACHTOB QakynsTera
MHCIIO ®TI'BOY BO «Ky6I'Y» cocTaBieHa B COOTBCTCTBHH C NPHMEPHO# mporpam-
moit UPTIO, pexkomennosannoe degepansHoe rocyaaperseHHoe bioieTHOE obpa3zo-
BATE/ILHOE YupeKneHHe JOMOJHUTENLHOro npodeccHoHansHoro o6pasoBaHHs «Hn-
CTHTYT pa3BHTHA mpodeccHonatbhoro obpasosauus» (PIrBOY AMNO «HMPIIO») Ha
Gase ocHoBHOro o6uiero 06pa3oBaHus C NOMYYEHHEM CPEHEro obuiero o6pa3oBaHHA.
[Tporpamma cocrassiena B NOJHOM COOTBETCTBHH ¢ TpeGoBaHHAMH yueOHOro m1aHa no
cneuxansHocTH 33.02.12 Gapmanus.

B paccmarpusaemyto PIT] Brmioyensl cieyiolHe 3J1eMeHThI:
1 O6nacTs npHMEHEHHUA NPOrpaMMBl,
2 MecTo axcuunanss B ctpykrype ITICC3.
3 Llens u 3anaun aucuunnuusl «Qusuxar.
- Coaepxanne AUCUHIUIHHEE! «Pusuxay CTPYKTYPHPOBAHO MO BHAAM y4eOHBIX
3aHATHI ¢ yKazaHHeM HX 06beMoB.
- 5 PacueT BpeMeHH B NporpaMMe COOTBETCTBYET 00beMYy 4acoB, OTBEACHHOMY Ha
H3YYeHHE AHCLHIIMHLI 0 y4eGHOMY IUIany.
6. [NpencraaeH TemaTHyeckui IU1aH JEKUMH M NPAKTHYECKHUX (CeMHHApPCKHX)
3aHATHHA.
¢ 2 Ykasano yyeGHo-metoanyeckoe ofecneyeHne AMCUHIUIHHLI, B TOM YHCle: -
nepedeHb OCHOBHOH H JOMNOJHHTENbHON JHTEpaTyphl, 3NEKTPOHHLIX PecypcoB -
METOAHYECKHE PpeKOMeHHauMH (MaTepHalbl) NpenojaBaTeNiO; METOAHYEeCKHe
PeKOMEeHAALMH CTYACHTAM.
8. YKa3zans! GopMbl TEKYLIEro, NPOMEXYTOYHONO H HTONOBOIO KOHTPOA.
0. B npunoxeduM K nporpamMme npHsefieHs! (OHAB OLEHOYHLIX CPEACTB
(POC): Bonpocs IS CaMOKOHTPOJIA H TPOBEPKH Ka4yecTBa 3HaHMM CTYIEHTOB;
METO/IHYECKHE DPEKOMEHAAUHMH N0 NPOBEACHHIO JIEKUHOHHBIX, MNPAKTHYECKHX U
CaAMOCTOATEJIbHBIX 3aHATHIA.

HepnocraTku He BbIABJIEHSI.

PI1J1 «®usuxa» Mo#eT ObiTh PEKOMEHA0BAHA UL HCMOAb30BAHUA B 06paso-
sateasHoM npouecce MHCITO ®I'BOY BO «Ky6I'V».

Peuensenr:
Houent xadenpst OnroanexTpoHuxu «Ky6I'Y»,
KauaunaT PU3HKo-MaTeMaTHYeCKHX HayK, AOLEHT A.C. JleB4yenko



