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Pasznea 1. IlosicHuTeAbLHAA 3aIIHCKA

PabGowas  mporpamma kypca ¢usuku 10-11 kmaccoB yriyOiaeHHOTO YpOBHs pa3paboTaHa B
COOTBETCTBUH C:

1. oOHOBIIEHHBIM (heJiepalIbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIIAPTOM CPEIHEr0 OOIIETOo
obpazoBanus (OPI'OC COO),

2. enepaabHOM 00pa3oBaTeIbHOM MporpaMmont cpeanero oobiero oopasosanus (POIT COO)

3. denepanpHOI paboueii mporpaMMoii o yueonomy npeamery «®Puzukay (yriyOonéHHbBIN ypOBEHb)

u c yuétoM ¢enepanbHoil pabouel mporpammbl BocnuTaHuss M KoHuenuuu npenofaBaHus y4eOHOTO
npeamera «Pu3mka» B 00pa3oBaTeNbHBIX oOpranm3anusx Poccuiickoir Denepanuu, peamu3yromux

OCHOBHBIE 00pa30BaTeIbHBIEC TPOrPAMMBI.

Pabouas mporpamma BKITIOYAeT:
- coziepkanne yueoHoro npeamera «dusukay mo rogam o0yueHHUs;
- TUTAHUPYEMBIC Pe3yJIbTaThl OCBOCHUS Kypca (U3UKH HA YIIIYOJIEHHOM YPOBHE, B TOM YHUCJIE IPEIMETHbBIC
pe3yNIbTaThI MO rojiaM 00yUeHUs;

- ONPpUMCEPHOC TCMATUYCCKOC IINIAHUPOBAHNE C YKA3aHUEM KOJIMYECTBA YaCOB HA U3YUCHUC Ka)KJI0M TEMBEI.

B cootrBerctBun ¢ ®I'OC COQO yrny6néHHbIN ypoBeHb U3yUeHHs yueOHOro npenmMera «DPu3nka» Ha
YPOBHE cpeaHero oOuiero oOpa3oBaHus BbIOMpaeTcs OOYUYarOIIMMUCS, MIAHUPYIOIUMH IPOJOIKEHUE
00pa30BaHus MO CHEUUAITBHOCTAM (PU3UKO-TEXHUYECKOr0o Mpodmisd. YUeOHbIM IJIaHOM INPETyCMOTPEHO
nzydenne ¢uznkun B 00bEMe 3404 3a nmBa roma oOydyenus: 5S4 B Hememo B 10 m 11 kjmaccax. B
IporpaMMe KakKJoro Kjacca MpeularaeTcsi pe3epB BPEMEHH, OTBOAMMBIM Ha MOBTOPEHUE U 0000ILICHHE

HN3YUCHHOT'O MaTcpualia.

dusnka Kak HayKa 0 HanboJjee 00X 3aKOHaX MPHUPOJIBI, BRICTYMAs B KaUeCTBE YU4EOHOTO MpeIMeTa B
IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUU 00 okpyxkawmiem wmupe. HIKompHBIN Kypc
GU3KMKHN — cUCTEMOOOPa3yIOLIUl JJ1 €CTeCTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, MTOCKOIbKY (pU3NUYECcKue
3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBJICHUHN, M3ydaeMbIX XUMuUeil, Ononoruelt, pusnueckoii reorpadueit
U acTpoHoMuel. Mcnonb3oBaHWe U aKTMBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUM ONMpeAenio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe SHEpPreTUKH, TPaHCIOpPTa, OCBOECHHS KOCMOCA,
NOJIy4EeHHUsl HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMM CBoMcTBamMu. M3yueHune (pu3MKH BHOCUT OCHOBHOM BKJIaJ B
(¢opMHpOBaHHE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa oOydaromierocs, B (OpMUPOBaHHE YMEHUMH

MMPUMCHATH Hay‘-IHI:II\/JI MCTOH IMMO3HAHUA IIPU BBINMTOJIHCHUN UMHA y‘-IGGHBIX HCCHCHOB&HHﬁ.



B ocHoBy Kkypca (u3MKH Ha ypOBHE CpeaHEro oOIIero oO0pa3oBaHMs MOJOXKEH PsI HIEH, KOTOpbIe
MO’KHO pacCMaTPUBATh KAK MPUHIUIIBI €0 IOCTPOCHUS.
Hnest nemocTHOCTH. B COOTBETCTBUM € HEW KypC SBIIETCS JIOTUYECKU 3aBEPIUEHHBIM, OH COAEPIKUT
MaTepHal U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHON (DU3UKH.
Hnes renepaiauzanmu. B cooTBeTcTBUU € HEll MaTepuan Kypca QU3UKU 00beAMHEH BOKPYT (PU3HMUECKUX
Teopuil. Beaymum B kypce siBisieTcst popMupOBaHUE NMPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pHH,
BELICCTBE U IOJIE.
Hnes rymanurapusanuu. EE€ peanusanus npeanosaracT HCIOIb30BAHHE I'YMAaHMTAPHOI'O IOTEHLIMAJIA
¢u3nuecKkoil Haykd, OCMBICICHHE CBSI3M pa3BUTHS (U3MKM C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU MpoOIeMaMu.
Hnes npukiaagnoi HanpaBiaeHHocTu. Kype ¢usuku yrnmyO0n€HHOro ypoBHs MpeanosaraeT 3HakOMCTBO ¢
LHIMPOKMM KPYIrOM TEXHHYECKHMX M TEXHOJOTMYECKHUX IPWIOKECHUN M3Y4YEHHBIX TEOpUM M 3aKOHOB. [Ipum
ITOM PacCMaTPHBAIOTCA HA YPOBHE OOMIMX NMPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTHH
Hnesi s3kosorm3anmMm peannsyercss IOCPEICTBOM BBEIEHUS DJJIEMEHTOB COACpXkKaHMS, IOCBSIIEHHBIX
9KOJIOTMYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHbl C Pa3BUTUEM TEXHHKU U TEXHOJIOTHH, a

TaKOKe 00CYKIeHHs TPOoOIeM pallOHAIBHOTO IPUPOJONOIb30BAHUS M SKOJIOIHYECKOH OE30IaCHOCTH.

OcBoeHue cojepkaHus NporpaMmbl 10 (U3MKE [OCTPOCHO HA MNPUHIMIAX CHCTEMHO-
AesITeJIbHOCTHOr0 moaxoaa. Jns gusuku peanusanus STUX NPUHIUIOB Oa3upyeTcsl Ha HUCIOJIb30BAaHUU
CaMOCTOSITENIFHOTO SKCIEPUMEHTa KaK MOCTOSHHO JeicTByromero ¢akropa ydeOHoro mponecca. s
YIIIyOJNEHHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSTENBHOTO YUYEHHUYECKOTO HKCHEPUMEHTA, BKIIIOYAIOIIErO
(GpoHTaNbHbIE YYEHUUECKHUE ONBITHI MPU U3YYEHUU HOBOI'O MarepHala, JlabopaTopHble pabOThl U pabOThI
paKTHUKyMa.

bonpmoe BHUMaHNE YACIACTCS PCIICHUTO paC‘léTHHX 1 Ka4CCTBCHHBIX 3aaa4.

OCHOBHBIMU yensamu n3ydeHus GU3nKu B o0IeM 00pa30BaHUU SBISIOTCS:

- (hopMupoBaHUEe HHTEpPECA U CTPEMJICHHS 00YJarONIMXCsS K HAYYHOMY M3YUEHHUIO MPHUPOJIBI, PA3BUTHE UX
HWHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

- pa3BHTHE TIPEICTABICHHA O HAYYHOM METOJIe¢ TO3HaHWS ¥ (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHONICHHUS K OKPYXKAIOUTUM SIBIICHUSIM;

- (opMHpoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4YEHHS OCHOB CTPOCHHUS MATepUuu U
(GyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

- (opMHpOBaHHE YMECHHH OOBSICHATH SBICHUS C HWCIOJb30BaHWEM (PU3MUYSCKUX 3HAHWA W HAYIHBIX
JOKA3aTeNbCTB; - (popMHUpOBaHUE MPEICTABICHUN O POl (PU3UKH ISl Pa3BUTHUS JPYTHUX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTHI;



- pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaNTbHOW JesITeIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, MOATOTOBKA K AajJbHEieMy 00y4eHHIO B 3TOM HaIPaBICHHH.

JlocTmkeHne 3THX Leneil oOecrednBaeTcs pelIeHueM CIEAYIOIMX 3ahad B MPOIECCe M3YYeHHs Kypca
(¢u3uKM Ha yPOBHE CPEAHET0 O0IIEro 00pa3oBaHMS:

- IpUOOpETEeHNE CUCTEMBI 3HAaHUN 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX;

- (OopMHpOBaHHE YMEHUI NMPHUMEHATh TEOPETUYECKUE 3HAHHS IS OOBSICHEHHS (PU3NYECKUX SBICHUU B
NPUPOJIE U JJIsl IPUHSATHS MIPAKTUYECKUX PEHICHUH B IIOBCEHEBHON JKU3HH;

- OCBOEHHME CIOCOOOB pEIICHMs pa3IMYHBIX 337a4 C SBHO 3aJaHHOW (U3MYecKoil Mopenblo, 3ajad,
HOAPa3yMEBAOLINX CaMOCTOSITEIbHOE CO3JaHue (PU3NUECKONW MOJENH, aJeKBaTHON YCIOBUSAM 3ajaud, B
TOM YHCIIC 33]]a4 HH)XEHEPHOTO XapaKTepa,

- TIOHMMaHHe (PU3NYECKUX OCHOB U IMPHUHIIMIIOB JCHCTBUS TEXHHUUYECKHX YCTPOWCTB M TEXHOJIOTMYECKUX
IPOLIECCOB, UX BIMSHUS Ha OKPY’KAIOIIYIO CPEeNy;

- OBJIQJICHUE METOJaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W MPOBEIACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIIpeTauy HHHOPMALIUH, ONIPECICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

- CO3JJaHUE YCIIOBUI [UIsl pa3BUTHS YMEHHH MPOEKTHO-HCCIIEA0BATEIBCKOM, TBOPYECKON ACATEIBHOCTH;

- pa3BUTHE UHTEpeca K chepaM mpodhecCHOHATLHOM JISATEIIBHOCTH, CBSI3aHHON C (PU3UKOH.

[IpenonaBanme nanHoro kypca ¢gusuku 10 - 11 kiaccoB ocymiecTBisieTcs 1Mo padoyeil mporpaMme ¢

MCIIOJIb30BaHNEM YUEOHUKOB U y4EOHBIX MOCOOUH /IS yHaluxcsi:

1. KacesHoB, B.A. ®u3zuka. 10 k1. Yrinyonennslii ypoBeHs: yueouuk./B.A.KacesanoB. — M.: [Ipoda, 2020.
2. KacbsiHOB, B.A. ®usuka. 11 k. Yrayonenssiit yposens: yueoHuk./B.A KacesHoB. — M.: [lpoda, 2021.

3. CoopHuk 3anau no ¢usuke: A 10 — 11 k1. odmeodbpazosar. yupexaenuit / coct. I'. H. Crenanosa. —

M.: Ilpocsemenue, 2005.

4. ®usuka. 3amaunuk. 10 — 11 kimaccel: mocobue st ydamuxcst 0011eo0pa3oBaT. yupexaeHui: mpod.
yposenb. / JL.II. bakanuna, E.B. bernonyukun, C.M. Kozen; nog pen. C.M. Kozena — M.: [Ipocserenue,
2011.

5. DnexrponHas ¢popma yueOHukoB B.A. KacbsiHOBA.



Paznen 2. Coaep:xanue y4eOHOro npeaMera

«®U3UKA» (YTJIYBJIEHHBIN YPOBEHbD)

10 kuaace

PA3JIEJT 1. HAYYHBII METO/] ITO3HAHUS ITPUPO/IbI

Oduznka — QyHIaMEHTalbHAs HayKa o mpupoje. HaydHblii MeTO MO3HAHUS U METOJbI MCCIICIOBAHUS
GU3MYECKUX SIBJICHUN. OKCIEPUMEHT U TEOpUs B MPOIECCe IMO3HAHWS Mpupoabl. HaOmronenue u
skciepuMeHT B (usuke. CrocoObl u3MepeHHs (U3UYSCKUX BEIWYMH (aHAJIOTOBBIE | ITU(POBBIC
U3MEPUTENIbHBIC MPHOOPBI, KOMIIBIOTEPHBIE JIATYMKOBBIE CUCTeMbl). [lorpemHocTH  H3MepeHHi
dusnueckux BenuuuH (a0CONMIOTHAE W OTHOCHUTENbHas). MojenupoBanue (HU3UYECKUX SIBICHUU U
MPOIECCOB (MaTepHallbHass TOYKa, a0COIIOTHO TBEPIOE TENO, WAealbHasl KHUIKOCTh, WJCAIBHBIN Ta3,
TOYCYHBINA 3apsn). ['unore3a. OU3NYECKUN 3aKOH, T'PAHUIIBI €ro MPUMEHUMOCTH. Du3nuecKas TEOpHs.
Poib u wmecro ¢usuku B (GOpMHUPOBAHUM COBPEMEHHOW HAYYHOH KapTUHBI MHUpa, B TMPAKTHYCCKOM
NEeSITeIIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, nPAKMUKYM

1. W3mepeHne CHIIBI TOKA W HANPSHKEHUS B IEMH IOCTOSIHHOTO TOKAa TPU IMOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

2. 3nakomcTBO ¢ nudpoBoii nmaboparopueii nmo ¢usuke. [Ipumepsl n3mepenuss GpU3NUECKUX BETUYHUH TPU

MMOMOIIIN KOMIIBIOTCPHBIX JaTYHUKOB.

PA3/IEJI 2. MEXAHUKA

Tema 1. Kunemamuka

Mexannueckoe naBmkeHHe. OTHOCUTEIBHOCTh MeXaHW4ecKoro aBmxeHus. Cucrema otcuéra. [Ipsmas
u oOpaTHasi 3a/laydl MEXaHWKHU. Paauyc-BeKTOp MaTepHaJbHOM TOYKH, €r0 MPOEKIHUH HA OCH CHUCTEMBI
koopauHatr. Tpaektopus. Ilepememienue, CKOpocTh (CpelHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTH)
U YCKOPEHHE MaTepUalbHON TOUKHU, UX MPOEKIUU HA OCU CUCTEMbI KoopAuHAT. CloXeHue NepeMeleHui
U CIIOKEHHE CKOpocTei. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBIDKEHHUE. 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS W MyTH MaTepUaIbHON TOYKH OT BpeMeHH W uX rpaduxu. CBoOomHOE
najieHue. YCKOpeHHue CBOOOJHOTO majeHus. J[BrkeHue Tena, OpOLIEHHOTO MO/ YIiOM K TOPU3OHTY.
3aBUCHUMOCTh KOOPAHMHAT, CKOPOCTH M YCKOPEHHsI MaTepUAIIbHONH TOYKM OT BPEMEHU U UX TpaduKu.
KpuBonuneriHoe nBrkeHue. J[BUJKEeHUWE MATEpHAIbHON TOYKM MO OKPYKHOCTH. YTJIOBAas M JIMHEHHAs
ckopocth. Ilepmom wm wacrora oOpamenus. [leHTpocTpemutensHoe (HOpMalbHOE), KacaTelbHOE
(TaHTeHIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepHalbHON TOUKH.

Texnuueckue ycmpoiicmea u mexHoI02UYecKue Npoyeccvl: CIUIOMETP, IBUKEHHE CHapsAI0B, LEMHBIE,
niectepéHuaThie U peMEHHBIE Mepeiadl, CKOPOCTHBIEC JTU(THI.

Hemoncmpayuu

1. Monens cucteMbl 0TCUETa, MIUTFOCTPALlsl KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.



. Croco0sI HccaenoBaHns ABMKEHMUIA.

. MnmrocTpariust mpeaeibHOro mepexoaa i M3MEPEHHe MITHOBCHHOM CKOPOCTH.

. IIpeobOpa3zoBanue IBUKEHUI C UCIOIB30BAHUEM MEXaHU3MOB.

. [Tagenue Ten B BO3yXe M B Pa3pekeHHOM IIPOCTPAHCTBE.

. HabGroenue nBukeHus Teia, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
. HampaBiienue ckopocTH mpH ABHKEHUH 110 OKPYKHOCTH.

. [Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOpE.
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. CpaBHeHMe myTei, TPaeKTOPUN, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX CHCTEMax
OTCU€Ta.

Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomut, RPAKMUKYM

1. U3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

2. U3mepenne yckOpeHUs: IPH MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIIOHHOW IJIOCKOCTH.
3. UccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBU)KEHUH.

4. U3MepeHue YCKOpEHHsS CBOOOJHOrO TmMajaeHUs (PEKOMEHIOBAaHO HCIIOJIb30BaHHE LU(POBOM
nabopaTopun).

5. V3yuenue JBWXKCHHS Tena, OpONICHHOTO TOPU3OHTANBHO. [IpoBepka THUIOTE3BI O  TPSIMOK
MPONOPLIMOHATBHOM 3aBUCUMOCTH MEXIY NATBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTHIO TEJA.

6. 3yuenue aBUXKEHUs Teja MO OKPYKHOCTU € IOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO.

7. UccaenoBaHue 3aBUCUMOCTH nepuoaa 06pameHI/15{ KOHHUYCCKOT'O MasATHUKA OT €TI0 MapaMeTpoOB.

Tema 2. /lunamuxa

IlepBolii 3axkoH Herotona. MHepumanbsHble cucrembl orcyéra. [IpuHuun otHocutensHOcTH ['anmies.
Heunepumansueie cuctembl oTcuéra (ompenenenue, mpuMmepbl). Macca Ttema. Cuma. Ilpunnun
cynepno3uiuu cuwi. Bropoi 3akoH HeroToHa s matepuanbHOM TOYKM. Tpernil 3akoH HproToHa st
MaTepUaAIbHBIX TOYEK. 3aKOH BCEMHPHOTO TATOTCHHS. DKBUBAJECHTHOCTh T'PAaBUTAIMOHHOW W HWHEPTHOMU
macchl. Cuna TspkecTd. 3aBHCHMOCTh YCKOpPEHHUS CBOOOJHOTO MAaJCHHsI OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAHETHI U OT reorpaduueckoil mupoTsl. [IBkeHne HeOSCHBIX T U WX CIIYTHHKOB. 3akoHBI Kemmepa.
ITepBas xkocmuueckas ckopoctb. Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBrKyierocs
c yckopenuem. Cmia tpenus. Cyxoe TpeHue. Cuia TpEeHUsS CKOJBXKEHHS W CHJIA TPEHHUS ITOKOS.
Koaddumuent tpenus. Cuna cOnpoTUBICHUS TIPH IBMIKEHUHN Tella B KUIAKOCTH WUJTU Tase, €€ 3aBUCUMOCTh
OT CKOPOCTHM OTHOCHUTENbHOro ABMkeHHs. JlaBnenuwe. I'mapocratuueckoe nasienue. Cuna Apxumena.
Texnuueckue ycmpoiicmea u mexHoLoSUYecKUue nNpoyeccovl. TOAIUIMIHUKYA, ABUKEHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

Hemoncmpayuu

1. HabmroieHue NBYOKEHUS TNl B MHEPIMATbHBIX M HEMHEPIIHATBHBIX CUCTEMaX OTCUETA.

2. IlpyHLIUT OTHOCUTEIBHOCTH.



3. Kayenue nOByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIHHO
HEUHEPLHATbHONU CUCTEMBI OTCUETA.

4. CpaBHEHUE DPABHOJCHCTBYIOLIEH MPUIOKEHHBIX K TENy CHUJ C MPOM3BEICHHEM MAacChl Teja Ha €ro
YCKOPEHHME B MHEPLMAIBHON CUCTEME OTCUETA.

5. PaBeHCTBO CuJI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJACHCTBUS TEIL.

6. 3mepenne macc no B3auMOJACHCTBUIO.

7. HeBecoMOCTBb.

8. Bec Tena npu yCKOpEHHOM NOIBEME U TIAJICHUHU.

9. lleHTpOoOE)KHBIC MEXaHU3MBI.

10. CpaBHEeHME CHII TPEHUS TTOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomasl, RPAKMUKYM

1. 3MepeHune paBHOIEHUCTBYIOIIEH CUIT ITPH IBUYKEHUU OpycKa 110 HAKJIOHHOM MJI0CKOCTH.

2. TlpoBepka THIIOTE3bI O HE3aBUCUMOCTH BPEMCHH IBWKCHHS OpyCKa IO HAKIOHHOW IUIOCKOCTH Ha
3a/laHHOE PACCTOSTHUE OT €r0 MacChl.

3. UccnenoBanue 3aBUCMMOCTU CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY:KUHE U PE3UHOBOM 00pasiie, OT UX
nedopManuu.

4. VI3ydeHune IBM>KEHHS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuid 0JI0K.

5. U3mepenue ko3 GuireHTa TpeHUs M0 BEIMYHHE YIII0BOro Kodddummenra 3aBucuMocTti Fr, (N).

6. MccnenoBanue ABMKEHUS OpycKa MO HAKIOHHOW TUIOCKOCTH C TepeMEHHBIM KOd((GUIIUEHTOM TPEHUS.

7. N3yuenne NBUKEHUA Irpy3a HA By C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHo TBEpHOoe Teno. [loctynarenbHoe U BpamaTteabHOe ABMXKEHHE TBEPAOro Tesa. MOMEHT CHIIBI
OTHOCHUTENIbHO ocH BpamieHus. [lnedo cunbl. CrokeHue cuil, NPUIOKEHHBIX K TBEpAoMy Temy. LleHTp
TSOKECTH Tejla. YCJOBUSL pPaBHOBECHs TBEPAOrO Tena. YCTOWYMBOE, HEYCTOWYMBOE, O€3pa3iIMdHOe
paBHOBECHE.

Texnuueckue ycmpoiicmea u mexHolo2uiecKue npoyeccyl: KpOHIITEWH, CTPOUTENBHBIN KpaH, peléTyaThble
KOHCTPYKIUH.

Hemoncmpayuu

1. YcinoBust paBHOBECHS.

2. Buasl paBHOBeCHA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKym

1. MccnenoBanue ycaoBUid paBHOBECHS TBEPAOTO TEIa, UMEIOIIETO OCh BPAIICHUS.

2. KoHCTpynpOBaHHe KPOHIITEHHOB U PACUET CUJI YIIPYTOCTH.

3. N3yuenue ycTOMUMBOCTU TBEPJOTO TeEJIa, UMEIOIIETO IIOMIAaAb OMOPHI.



Tema 4. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

NMiynsC MaTepHallbHOW TOYKH, CHCTEMBl MaTE€pHalbHBIX TOUYEK. LIeHTp macc cucTemMbl MaTepHAbHBIX
Touek. Teopema O JBMXKEHMM LEHTpa Macc. VMIylbC CHIBl M U3MEHEHUE HMIYyJbCa Tejla. 3aKOH
COXpAaHEHUS UMITYJIbCa. PeakTuBHOE ABUKEHUE. MOMEHT MMITyJIbCa MaTepUalIbHON TOUKM. [IpencraBienue
O COXpaHCHWH MOMEHTa HMMITYJIbCa B IIEHTPAIBHBIX MOJsAX. PaboTa cuiabl HA MajJoOM W HAa KOHEYHOM
nepemeniennn. ['paduueckoe npencraBienue padboThl cuibl. MomrHocTh cuibl. KuHetndeckas sHeprust
MaTepuaibHOW TOukd. Teopema 00 U3MEHEHUM KHUHETUYECKOW OSHEPruM MaTepUaJbHOM TOYKH.
[lorennmanbHble 1 HENOTEHIMANbHbIE cUJibl. [loTeHUManbHas sHeprus. [loTeHnnanbHas dSHEprus yrnpyro
neOpMUPOBAHHON TpYKUHBI. [loTeHIMANbHAS SHEPrUs Tela B OJHOPOJHOM TPABUTAIIMOHHOM IIOJIE.
[ToreHuuanbpHast SHEpPrus Tela B TPaBUTALMOHHOM IIOJIE€ OJHOPOJIHOTO miapa (BHYTpM M BHE IIapa).
Bropast kocMudeckasi ckopoctb. TpeTbs KocMuueckast CKOpocTh. CBs3b paOOThl HEMOTEHIMATBHBIX CHII
C U3BMCHCHUEM MEXaHUYECKON HHEPruud CHUCTEMBbl Tel. 3aKOH COXPAaHEHHMS MEXaHHUYECKOW OSHEprumu.
VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHHME DEpHYUIM Ui MACATBHON KXUAKOCTH KakK CIEIACTBUE
3aKOHA COXPAHEHUsI MEXaHUYECKON IHEPTHUU.

Texnuueckue ycmpotcmea u mexHol02UYecKue npoyeccyl: IBUKEHUE PakeT, BOJOMET, KONEDP, NPYKUHHBIN
MUCTOJIET, TUPOCKOII, (PUTypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu

1. 3akOH coXpaHEHUs UMITYJIbCa.

2. PeakTuBHOE JBUKEHUE.

3. U3mepenne MOITHOCTH CHUIBI.

4. I3MeHeHHe SHEpTuy Teja PU COBEPIICHUN PabOThI.

5. B3aumHble npeBpalieHus KUHETHYECKOM M TMOTEHUMAJIBbHOW JHEPrud NpU JEUCTBUM HA TEJIO CHIIBI
TSDKECTH U CUJIBI YIIPYTOCTH.

6. CoxpaHeHue YHEPTUU TTPU CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, nPAKMUKym

1.M3Mepenue umiyibca Tefia no TOpMO3HOMY ITYTH.

2.M3mepeHune CUITbI TATH, CKOPOCTH MOJIETH JIEKTPOMOOUIIS I MOIIHOCTH CUJIBI TSTH.

3.CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

4.VccnenoBanue COXpaHEHMs UMITYJIbCA ITPU YIIPYTOM B3aUMOJCHCTBUU.

5.M3mMepeHne KNHETHYECKOW SHEPTHH Tella 10 TOPMO3HOMY ITYTH.

6.CpaBHeHHE N3MEHEHUS MOTEHIINAIBHON SHEPTUN IPYKUHBI C paOOTON CUITBI TPEHHUS.

7.0HpC,Z[C.HCHI/Ie paGOTBI CHJIbI TPCHUSA NIPU JABUKCHUU TEJIA 110 HaKJIOHHOH INIOCKOCTH.



PA3AEJ 3. MOJIEKVJISIPHAA ®U3UKA U TEPMO/JNMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIEC TIOJIOKEHUSI MOJeKysipHO-kuHeTH4eckoil Teopun (MKT), wux ombiTHOEe 00OCHOBaHHE.
Huddysus. bpoyHoBckoe aBmkeHHe. XapaKkTep ABMKCHHUS M B3aUMOACHWCTBUS YacTHUI] BellecTBa. Mojaenu
CTPOCHHS Ta30B, KUAKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3TUX MOJEIIEH.
Macca wu pa3smepsl Moisiekyn (aromoB). KommuectBo BemiectBa. I[loctosiHnas Aporaapo. TemioBoe
paBHoBecue. Temmeparypa u ciocoObl e€ m3mepenus. [llkana temneparyp Llenscus. Mojaens uneanbHOTO
raza B MKT: yacTuupl rasa JBHKYTCS XaOTHYECKH W HE B3aUMOJIECHCTBYIOT JIPYyr C Apyrom. ['a3oBeie
3aKOoHBI. YpaBHeHue MeHnneneeBa—Kaneiipona. AOcomoTHas TeMmriepatypa (IIKajga TeMmIeparyp
KenpBuna). 3akon JlanpToHa. M3omporneccsl B uaeanbHOM ra3e ¢ MOCTOSHHBIM KOJHMYECTBOM BEIIECTBA.
I'paduueckoe mpencTaBieHne U30MPOLIECCOB: U30TepMa, U30X0pa, n300apa. CBs3b MEXIy JaBICHUEM U
CpeHEell KWHETUYECKOW HHEPrueil MOCTYyNaTeJbHOIO TEIUIOBOTO JABM)KEHHS MOJIEKYJ MJICANbHOIO Tras3a
(ocnoBHoe ypaBHeHue MKT wuneanbHoro rasza). Ces3p aOCONIIOTHOM TeMIiepaTypbl TEPMOJUHAMUYECKON
CHUCTEMBbl CO CpEIHEH KHHETHUYECKOW H3HEpPrueil IMOCTYNATEIbHOIO TEIUIOBOIO JIBMXKEHHS €€ 4YacTHL.
Texnuueckue ycmpoticmea U MexXHOIO2UYECKUEe Npoyeccvl: TEPMOMETpP, OapoMeTp, MOIydeHHE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu

1. Monenu IBUKEHHUS YacTHIL] BEILIECTBA.

2. Mogaenb OpOyHOBCKOTO JIBH)KCHHS.

3. Buneoponuk ¢ 3aluChI0 PeaJbHOr0 OPOYHOBCKOIO JIBUKEHMSL.

4. Muddys3us KUIKOCTEH.

5. Mogens onbita LlTepHa.

6. [IputsxeHue MoJIeKyi.

7. Moaenn KpUCTAIINYECKUX PEIETOK.

8. Habmonenne u ncciiejoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaol, nPAKMUKym

1. UccnenoBanue mpouecca yCTaHOBIIEHHUSI TEIUIOBOTO PAaBHOBECHS NPHU TEINIOOOMEHE MEXIy Tropsiueit u
XOJIOJHOU BOJIOM.

2. N3ydeHune n30TepMUUYECKOTO Mporiecca (PEKOMEHI0BaHO UCIOJIb30BaHUE ITU(POBOIL 1a00paTOpHH ).

3. 3ydeHne n30X0pHOro Ipolecca.

4. Nzyuenne n306apHOro mnpoiecca.

5. IlpoBepka ypaBHEHHS] COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi
Tepmonunamuueckas (T[]) cucrema. 3amanue BHemHux ycnoBudl st TJl cuctembl. Boemnue u

BHyTpeHHue napamerpsl. [lapamerpst T/] cucreMbl kak cpeaHHe 3HAYEHUS! BEJTUYHMH, ONMUCHIBAIOIINX €€



COCTOSTHUE HAa MHUKpPOCKONMUYecKOM YypoBHe. HyneBoe Hauano tepmoanHaMuku. CaMoOnpou3BOJIbHAs
penakcauust T/ cucteMsl K TEIUIOBOMY paBHOBECHIO. MoOJenb WIEanbHOrO ra3a B TEPMOJWHAMHUKE —
cucTeMa ypaBHEHUM: ypaBHeHHe MeHneneeBa—KnanelipoHa | BbIpaXXEHUE JUIsl BHYTPEHHEW >HEpPruu.
VYcenoBuss NPUMEHUMMOCTH JTOM MOJENW: HHU3Kas KOHIICHTPAlMs YacTHL], BBICOKHME TEMIIEPATYpHI.
Belpaxxenue [uisi BHYTPEHHEM DJHEPruM OJHOATOMHOIO HJeanbHOro rasa. Ksasucratudeckue u
HECTaTUYECKUE MPOLEeCChl. DileMeHTapHas paboTa B TepMoAMHAMHKE. Brruucienue paboTsl 1Mo rpapuky
nporuecca Ha pV-nuarpamme. Teronepenaya kak crnocod u3MeHeHHs! BHyTpeHHer sHepruu TJ] cuctemsl
6e3 coBepuieHuss paboThl. KOHBEKIMS, TEIUIOMPOBOAHOCTh, W3Iy4YeHHE. KOJIMUECTBO TEIIOTHI.
TermoéMKoCTh Tena. YAenbHasg U MOJISIPHAs TEIUIOEMKOCTM BellecTBa. YpaBHeHue Maliepa. VY nenbHas
TEIUIOTa CrOpaHus TOIMBa. Pacuér konuuecTBa TEIUIOTH pu Terwionepenade. [loustue o0 aanabaTHOM
nporecce. [lepBblii 3akoH TepMoanHaMuKU. BHyTpeHHss sHeprusi. KonnyecTBo TerioTel U paboTa Kak
Mepbl U3MEHEHHsI BHYTpeHHeEM 3Heprun T/] cucrembl. BTopoil 3aKOH TEPMOJAMHAMHUKH Ul PAaBHOBECHBIX
MIPOIIECCOB: 4Yepe3 3aJjaHHOE PaBHOBECHOE cocTosiHue TJ] cucTembl MpOXOIUT €AMHCTBEHHAs aauadara.
AOGcomtoTHas Temneparypa. Bropoit 3akoH TepMOAMHAMUKY J11 HEPAaBHOBECHBIX MPOILIECCOB: HEBO3MOXKHO
nepenaTh TEIIOTYy OT Oosiee XONOMHOTO Tena K Oonee Harperomy 0Oe3 kommencarnuu (Kiaysumyc).
Heob6parumocts npupoansix npoueccoB. [Ipunuunst nerictBust TeroBbix MamuH. KITJ[. MakcumanbHoe
s3nauenne KIIJI. Huxn KapHo. Dxomornueckue acreKThl UCTIOIb30BAHMS TEIUIOBBIX JABUTaTeNel. TemmoBoe
3arps3HEHUE OKPYXKAIOLIEH CPEbl.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccyl: XOIOAUIbHUK, KOHIUIMOHED, AU3EIbHbIN U
KapOIOpaTOpHBIN JBUTAaTeNu, MapoBass TypOMHA, MOJIyYEHHE CBEPXHU3KUX TEMIEepaTyp, YTHIM3AIMs
«TEIJIOBBIX» OTXOJ/OB C HCIOJb30BaHUEM TEIJIOBOTO HAacoca, YTHJIM3alMs OMOOPraHMYECKOro TOILIMBA
JUIsL BBIpAOOTKH «TETIJIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpayuu

1.3menenue Temneparypsl Ipu ainadaTHueCKOM pPaCUIMpPEHUN.

2.Bo3nymiHoe OrHuBo.

3.CpaBHeHUE YIEIBHBIX TEIUIOEMKOCTEHN BEILIECTB.

4.Crioco0bl U3MEHEHUSI BHYTPEHHEH SHEPIHH.

5.UccnenoBanue agnabaTHOTO MpoIiecca.

6.KomnbroTepHbIe MOJEH TETUIOBBIX JIBUTATEIEH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM

1.3mepenue yaenbHON TEMI0EMKOCTH.

2.MccnenoBanue nporecca OCTbIBAaHUS BELIECTBA.

3.UccnenoBanue aanabaTHOTO MpoIiecca.

4 3ydeHue B3aMMOCBSI3M DSHEPIUM MEXKMOJIEKYJISIPHOTO B3aMMOJIECHCTBUS U TEMIIEpaTypbl KHIICHHUS

JKUIIKOCTEH.



Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanvue u KOHAcHcalus. VcmapeHne W KUINEHHE. Y7enbHas TeIIoTa NapooOpa3oBaHUSI.
Hacpimennsle M HeHachllleHHblE mapbl. KaudecTBeHHas 3aBUCUMOCTb IUIOTHOCTM M JABJICHUSA
HACBHIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBHCUMOCTh OT 00BbEMa HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATYpPbl KUIEHUS OT JABJIEHMS B )KUIKOCTH. BrnakHOCTh Bo3myxa. AOCONIIOTHAsE U OTHOCUTEbHAS
BIaXHOCTh. TBEproe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPHUCTAJIOB.
[InaBnenue u Kpuctayumsauus. YjaenbHas Terora miuaBieHus. CyOnumanus. ledopmanuu TBEpAOro
tena. Pactspkenue u cxatwe. Caur. Mopayns HOnra. ITlpemen ympyrux npedopmanmii. Terutooe
pacumpeHue KUAKOCTeH U TBEPABIX Tel, 00BEMHOE M JMHEHHOE paclIMpeHne. AHTaPMOHHU3M TEIUIOBBIX
KOJICOAHMH YacTHIl BEIIEeCTBAa KaK NPUYMHA TEIUIOBOTO PACHIMPEHMs Tesl (Ha KaueCTBEHHOM YPOBHE).
[IpeoOpa3oBanue sHepruu B (Pa30BBIX Iepexofax. YpaBHeHHe TemioBoro OanaHca. IloBepxHocTHOE
HaTspkeHne. KoadduuueHT moBepxHOCTHOrO HarskeHus. Kamwmsipaeie ssinenus. [laBneHwe mon
VCKPUBJIEHHON ITOBEPXHOCTHIO )kUAKocTH. Popmyita Jlamaca.

Texnuueckue ycmpoticmea U  MEXHOAO2UYECKUE NPOYeccovl: SKUJIKHE KPUCTAJUIbl, COBPEMEHHBIE
MaTepUabl.

Hemoncmpayuu

1. TermoBoe paciIpeHue.

. CBOICTBA HACHIILIEHHBIX TIAPOB.

. Kunenne. Kunenue npu nNoHNXEHHOM JaBJICHUN.

. U3mepeHnue cuibl MOBEPXHOCTHOTO HATSKEHUSI.

. ONBITHI C MBUIBHBIMU TUIEHKAMH.

. CmaunBaHue.

. Kannnsipuele siBiieHusI.

. MOI[GJ'II/I HCEHBIOTOHOBCKOM KHUAKOCTHU.
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. Crioco0sI U3MepeHus BIAXKHOCTH.

10. MccnenoBanue HarpeBaHMs U IUIABJIEHUS KPUCTAJUIMYECKOTO BEILIECTBA.
11. Buasl nedpopmaruii.

12. HaGmronenune Manbix nedopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomeul, RPAKMUKYM

1. 3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUAKOCTEM.

2. N3mepenue yienbHOM TEIUIOTHI IJIAaBIEHUS JIbJA.

3. V3y4yeHue CBONCTB HACBIIIIEHHBIX IApOB.

4. zamepenne aOCOIOTHOM BIIAYKHOCTH BO3/IyXa M OIICHKA MacChl MTApOB B MIOMEIIEHUH.
5. N3mepenne kod¢duireHTa moBepXHOCTHOTO HATSIKCHHUS.

6. U3mepenue monyns FOnra.

7. ccnenoBaHue 3aBUCUMOCTH AiepopMaIiuil pe3uHOBOTO 00pasiia OT NMPHJIOKEHHON K HEMY CHIIBI.



PA3AEJT 4. DJIEKTPOAMHAMUKA

Tema 1. Dnexmpuueckoe noe

OnexTpuzauusi Teln M €€ NpOSBICHUS. OJIEKTpUUYeCKUM 3apsal. JlBa BuIa 3IIEKTPUYECKUX 3apsiiOB.
[IpoBOgHMKYN, [AMANEKTPUKH U MOJIYNPOBOJHUKHU. OJEMEHTAPHBIM  AJIEKTPUYECKUM 3apsii. 3aKOoH
COXPaHEHHs IIEKTPUYECKOro 3apsna. BsaumoneiictBue 3apsnoB. Todeunele 3apsasl. 3akoH Kysona.
Onexrpudeckoe noje. Ero neicTsue Ha dieKTpudeckue 3apsaaspl. Hanpspk€HHOCTD 3IEKTPUYECKOro HOJIS.
[IpoOHelif 3apsa. JIuHUM HaNpsKEHHOCTH 3JIEKTpUyYecKoro mnoisid. OIHOPOAHOE 3JIEKTPUUECKOE IIOJIE.
[ToTeHuManbHOCTH 3JEKTPOCTATHUECKOTO MoJid. PasHOCTh MoTeHUManoB U HanpsbkeHue. [loreHnuanbHas
JHEprus 3apsga B JJIEKTpocTatmdeckoM mnose. [loreHnuan anexrpocrarndeckoro noisd. Cessb
HaNpsHKEHHOCTH MOJIA M PA3HOCTH MOTEHIMAJIOB JJIS 3JEKTPOCTATHUECKOro MO (KaKk OJHOPOJHOIO, TaK
U HeoHopoaHoro). IlpuHnun cyneprnosunuu snexkTpuueckux mnosned. [lone Toueunoro 3apsima. Ilone
paBHOMEPHO 3apsbKeHHOM cdepsbl. [lone paBHOMEPHO 3apsKeHHOro o oobéMy miapa. Ilone paBHOMepHO
3apsDKeHHOW  OecKOHEYHOM — miockoctd.  KapTuebl  nuHUE  HanmpsHkEHHOCTH — 3TUX  MOJed
Y DKBUIIOTCHLUAIBHBIX MTOBEPXHOCTEH. [IpOBOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PABHOBECHUS
3apsAaoB. JIMANEKTpUKM B 3JEKTPOCTaTHUECKOM Iosie. JludnekTpuueckas MPOHMUIIAEMOCTh BEIIECTBA.
Konpnencarop. D1ekTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUNIOCKOT0 KOHieHcaTopa. [lapannensHoe
coequHeHue KoHaeHcaropoB. IlocinenoBarenbHOe COENMHEHHME KOHIEHCATOPOB. ODHEPIUsl 3apshKEHHOTO
KOHJeHcaTopa. J[ByKeHue 3apssKeHHOM YaCTHIIBI B OJHOPOIHOM 2JIEKTPUUECKOM I0JIE.

Texnuueckue  ycmpoucmea U mexHono2uyecKue npoyeccu: JIEKTPOCKOII, AIIEKTPOMETD,
AJIEKTpOCTaTUYECKas 3allUTa, 3a3€MJIEHHE JIEKTPONpUOOPOB, KOHAEHCATOphl, reHepaTop Baun ne ['paada.
Hemoncmpayuu

1. YcTpoiicTBO M IpUHIUI AEHCTBUS IEKTPOMETPA.

2. DNeKTpUYEecKoe MoJje 3apsyKEHHBIX IIapUKOB.

3. DaeKTpUUecKoe Mojie ABYX 3apsHKEHHBIX IJIACTHH.

4. Mopens sneKkTpocTatudeckoro reueparopa (Ban ne I'paada).

5. IIpOoBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

6. DeKTpocTaTUYECKast 3alnTa.

7. YCTpOMCTBO U JEUCTBHE KOHJIEHCATOPA MMOCTOSIHHON M TIEPEMEHHON EMKOCTH.

8. 3aBUCHUMOCTb AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMIAAU IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

9. DHeprus 31EKTPUUECKOTO MOJIS 3apsKEHHOT0 KOHJIEHCATopa.

10. 3apsigka u pazpsiika KOHJIEHCATOpA YEPE3 PE3UCTOP.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut, nPAKMUKym

1. Ouenka cui B3aMMOJEHCTBUS 3apSKEHHBIX TEII.

2. HabmioneHne mpeBpalieHusi SHEPTriuy 3apsHKEeHHOTO KOHJICHCATOpa B DHEPTUIO W3IYYECHHUs CBETOIUOA.

3. 3y4yeHue npoTeKkaHus TOKa B LIEMH, COAEPIKAILECH KOHIEHCATOP.



4. PacnpeneneHue pa3sHOCTH TMOTEHIMAIOB (HAMpPSKEHUsI) TPU TMOCJIEIOBATEIHHOM COEIUHEHUU
KOHJICHCATOPOB.

5. UccnenoBanue pa3psijia KOHAEHCATOPA Yepe3 Pe3nucTop.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii moxK

Cuna Toka. IlocTOsHHBIN TOK. YCIOBUS CYLIECTBOBAHUS MOCTOSTHHOTO 3JIEKTPUYECKOro Toka. Mcrounuku
toka. Hampsoxkenne U u DJIC E. 3akon Oma aig ydacTka Lenu. OJEKTPUYECKOE COMPOTHUBIICHHUE.
3aBUCHUMOCTb COINPOTHUBIIEHUS OJHOPOJHOTO IPOBOJHMKA OT €ro JUIMHBI W IUIOUIaJU IONEPEYHOIO
CeueHHus. YJAeIpHOE COIpOoTUBIEHUE BellecTBa. llocnenoBarenbHoe, NapauieIbHOE, CMEIIAHHOE
COEJMHEHUE IPOBOJHUKOB. Pacuér pas3BeTBnéHHBIX ekTpuueckux nemneil. IlpaBuna Kupxroga. PaGora
3JIeKTpUUecKoro Toka. 3akoH Jxoyns—Ilenia. MoIHOCT 3JE€KTPUYECKOro TOKa. TersoBas MOIIHOCTb,
BblIesieMas Ha pesucrope. D/IC 1 BHyTpeHHEE COIIPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH OMa AJis MOIHON
(3aMKHYTOM) 2JIEKTpUYeCcKOi 1enu. MomHocTh uctouHuka Toka. Koporkoe 3ambikanue. Konnencarop B
LENH OCTOSIHHOT'O TOKa.

Texnuueckue ycmpoiucmea U mexHoI02U4ecKue Npoyeccvl. aMIepMeTp, BOJIbTMETP, PEOCTaT, CUETUMK
AIEKTPUYECKON SHEPIUH.

Hemoncmpayuu

1. I3mepeHue cuiibl TOKa U HaNpsKEHUS.

2. HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HANpPsDKEHUS Ul PE3UCTOpA, JIAMIIBI HaKaJluBaHUS U
CBETOJINO/1A.

3. 3aBUCHMOCTb CONPOTHUBICHMSI LUIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJU TONEPEYHOTO
CEUEHHUs U MaTepuala.

4. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS NIPU MIOCTOSIHHOM HalpsyKEHUH.

5. Tlpsimoe u3mepenue DJIC. KopoTkoe 3ambikaHWE TajJbBaHUUECKOTO JJIEMEHTAa M OIleHKa BHYTPEHHETO
COTPOTUBIICHUSI.

6. CriocoObl coeTMHEHUsI ICTOUHUKOB Toka, D/IC Gartapeii.

7. WccnenoBanue pa3HOCTH NOTEHLMAIOB MEXKIY IOJIOCAMU HCTOYHMKA TOKA OT CHJIbI TOKa B IIEMH.
Yuenuueckuit sxcnepumenm, nabopamopusie pabomoit, npaKkmuKkym

1. UccnenoBanue CMEMIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

. IsmepeHnue yaenbHOro CornpoTUBIEHUS MPOBOIHUKOB.

. MccnenoBanue 3aBUCMMOCTY CHIIBI TOKA OT HAIIPSDKEHUS JUIS1 JITaMIIbl HAKaJIUBaHUS.

. YBennueHue npeenna n3MepeHus amrnepMeTpa (BoJbpTMETPa).

. U3mepenne 3/1C 1 BHYTpPEHHETO CONPOTUBIIEHUS NCTOYHHUKA TOKA.

. Uccnenosanue 3aBucumoct D/[C ranbBaHUYECKOro JIEMEHTA OT BPEMEHH IIPU KOPOTKOM 3aMBIKaAaHUU.

. I/ICCHGI[OBB_HI/IC PAa3HOCTH NOTCHIHAJIIOB MCKY IMOJTIOCAMH UCTOYHUKA TOKA OT CHUJIbI TOKA B IICIIHN.
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. I/ICCHGI[OBB_HI/IG 3aBHCHUMOCTH II0JIC3HOM MOIITHOCTH HCTOYHHUKA TOKA OT CHUJIbI TOKA.



Tema 3. Toku ¢ paznuunwvlx cpedax

DneKTpuueckas MPOBOJUMOCTb PA3IUYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAUMOCTH TBEPABIX METAJUIOB.
3aBUCHUMOCTh COMPOTHUBIICHUS METAJUIOB OT TeMiieparypbl. CBEpXIPOBOAUMOCTh. DJIEKTPUUECKUN TOK B
Bakyyme. CBOICTBaA 3NIEKTPOHHBIX My4KoB. [lomynpoBogauku. COOCTBEHHAS U TPUMECHAs! TPOBOIUMOCTh
noJIynpoBoJHUKOB. CBolicTBa p—N-niepexozaa. IloaynpoBogHUKOBBIE NMPUOOPBI. DIEKTPUUECKUNH TOK B
INEKTPONIUTAX. DIEKTPOTUTHYECKAsT TUccoLManus. OnekTponus. 3akoHbl Dapazges Ui 3JIEKTPOIU3A.
OnekTpuyecknii TOk B ra3ax. CaMOCTOSITENIbHBI M HECAMOCTOSATEIbHBIN pa3psia. Pa3nuuHble THIbI
CaMOCTOATENBHOrO paspsaa. Monunus. [1nazma.

Texnuueckue ycmpoucmea u NpaKkmuiecKkoe npumeHeHue: ra3opa3psaHble JIaMIIbl, 3JIEKTPOHHO-JIy4eBas
TpyOKa, TOJXYIPOBOJAHUKOBBIE TPUOOPHI: AHOA, TPAaH3UCTOpP, (POTOAUOMA, CBETOAUOJ; TajlbBaHHKA,
paduHUpPOBAaHUE MEJIY, BHIILJIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu

1. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

2. IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3. 3akoHslI 3nekTponnsza Papaes.

4. VIckpoBoii pa3psi ¥ MPOBOJIUMOCTh BO3/1yXa.

5. CpaBHEHHUE MPOBOJMMOCTH METAIJIOB U MOJIYIIPOBOIHUKOB.

6. OIHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. HaGmronenue anexTpoaunsa.

2. U3mepenue 3apsiia OJTHOBAJIEHTHOIO MOHA.

3. UccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

4. CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THO/A.

OUBNYECKUI ITPAKTUKYM

CriocoObl  u3MepeHus: (U3NYECKMX BEIMYMH  C MCIOJB30BAaHMEM  AHAJIOTOBBIX M IM(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX ITATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH U3MepeHui pu3ndeckux BeauunH. OnieHKa rpaHul] norpemtHocteil. [IpoBenenne KOCBEHHBIX
U3MEpPEHM, HccieloBaHui 3aBUCUMOCTEN (U3NYECKUX BEJIMYHMH, MPOBEpPKa NPEIOKEHHBIX TUIOTE3
(BBIOOp M3 paboT, OMHCAHHBIX B TEMATHYECKUX pazjesiax «YUEeHUYECKUU IKCIIEPUMEHT, JJa0OpaTopHBIC

paboThI, IPAKTUKYM»).

MEXITIPEAMETHBIE CBA3U1
Nzydenue kypca ¢pu3uku yriyonéHHoro ypoBHs B 10 kiiacce OCyIIECTBISETCS ¢ YUETOM COJIEpKaTeIbHBIX

MEKITPEIMETHBIX CBsI3€H ¢ KypcaMHl MaTeMaTUKU, ONOJIOTUH, XMMHH, Teorpaduu U TEXHOIOTHH.



MexIpeaMeTHbIE TOHATHUS, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O TMO3HAHUS: SBJICHHE, HAYUHBIN
dakrt, rumotesa, Qusndeckas BENWYWHA, 3aKOH, TEOPHs, HAOIOAEHHE, SKCIEPHUMEHT, MOJACIHPOBAaHNE,
MOJIeJb, U3MEPEHNE, OTPEITHOCTH U3MEPEHUI, U3MEpUTEIbHBIC TPHOOPHI, IUpPOBast TadOpaTOPHS.
Mamemamuka: Pemienne cucremsl ypaBHeHH. JInneitnas ¢pynkuus, napabona, runep6oia, ux rpaduku 1
cBoiicTBa. TpuroHomerpuueckue (YHKIHUU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMK Ha OCH KOOPAMHAT, CI0)KEHHE BEKTOPOB.
buonozusa: wmexaHudeckoe ABWKEGHHE B JKMBOW mpupone, anp¢ys3us, OCMOC, TEIUIOOOMEH >KHBBIX
OpPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKAIOWIEH cpebl, yTHIM3auus OMOOPraHUYeCKOro TOIUIMBA IS
BBIPAOOTKH «TEIUIOBOW» W 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSDKEHHE M KalNWULIPHBIC SIBICHHUS B
HPUPOJIE, HICKTPUIECKHE SBICHUS B )KUBOW NPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIIECTBA, MOJISIpHAs Macca,
NOJTy4eHHEe HAaHOMAaTEePHAJIOB, TETUIOBBIE CBOMCTBA TBEPABIX TN, )KUAKOCTEH U Ta30B, KHUIKUE KPUCTAIIIBL,
JIIEKTPUUYECKHE CBOICTBA METAJUIOB, DSJEKTPOJMTHYECKAs JHCCOLMAIMS, TallbBaHUKA, OJCKTPOHHAsS
MHKPOCKOIIHSI.

TI'eozpagpus: BnaxxHocTh BO31yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBMKEHUH C HCIOJIB30BAHMEM MEXAaHH3MOB, Y4ET CYXOro M KHIKOTO
TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIHMH (KPOHILITEHH, peleTdyaTsie KOHCTPYKIUH), HCIIOJIb30BaHHE
3aKOHOB COXPAHECHUS MEXaHWKH B TEXHUKE (TUPOCKON, BOAOMET M T.II.), JBUTATelb BHYTPEHHETO
CropaHusi, mapoBasg TypOMHA, OBITOBONH XOJOJMWJIBHUK, KOHIUIMOHEpP, TEXHOJIOTUU MOJyYEeHHUs
COBPEMEHHBIX MaTepHAJIOB, B TOM 4YHCIE HAHOMATEPHAJOB, U HAHOTEXHOJIOTWH, DJIEKTPOCTATHYECKas
3aIMTa, 3a3€MJIEHHE ODJICKTPOIPUOOPOB, Ta30pa3psIHbIC JIAMIIBL, IIOJYIPOBOJHHUKOBBIE IMPHOOPHI;

rajJlbBaHHMKa.

11 kuacc

PA3EJ 4. SJIEKTPOAMHAMUKA

Tema 4. Maznummnoe none

B3anmopeiicTBrEe MOCTOSTHHBIX MAarHUTOB M TTPOBOJHUKOB ¢ TOKOM. MarHuTHoe nose. BeKTop MarHuTHOM
MHAYKIUKU. [[puHIMO Cynepno3uiiMi MarHUTHBIX NOJIe. JINHMYM MarHUTHOW MHAYKIUH.

MarautHoe Tojie TPOBOJHHUKA C TOKOM (TIPSMOTO MPOBOJHHMKA, KATYIIKU U KPYroBOro BUTKa). OmBIT
Opcrena. Cuna Awmnepa, e€ HampaBienwe u  Moayib. Cuna JlopeHua, e€ HampaBieHUE W MOAYJb.
JIBukeHue 3apsyKeHHOM YacTHUIIBI B OJIHOPOAHOM MarHuTHoM noje. Padora cumsl Jlopennia. MarnutHoe
noJie B BemecTtBe. deppomMarueTuku, mapa- u JMaMarHeTHKU.

TexHuueckue ycmpoucmea U MmMexXHOLOSUYeCKUe npoyeccyl: TPUMEHEHUE TMOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, TECTEP-MYIbTUMETP, JIEKTPOABUTATENb SIKOOU, YCKOPUTEIH SJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu



1. KaptuHa nuHMA WHIYKIMM MarHUTHOTO TOJS MOJOCOBOTO M TMOJKOBOOOPA3HOIO IOCTOSHHBIX
MarHuToB.

2. KapruHa JMHUH MarHMTHOM HHIYKIMM IOJS JUIMHHOTO IPSIMOrO IPOBOJHHMKA M 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJJHUKA, KATYIIKU C TOKOM.

3. B3aumogeiicTBue 1ByX IPOBOJHUKOB C TOKOM.

4. Cuna Ammepa.

5. HevictBue cuiibl JIopeHI1a Ha KOHBI JIEKTPOJIUTA.

6. HabnroeHue 1BUKEHUS IMy4Ka 3JIEKTPOHOB B MAarHUTHOM I10J1€.

7. IpuHuyn qeicTBUS SIEKTPOU3MEPUTEIHLHOTO MPHOOPa MArHUTONIEKTPUIECKON CHUCTEMBI.
Yuenuueckuit axcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. MccnenoBanre MarHUTHOTO NOJISL IOCTOSIHHBIX MArHUTOB.

2. UccnenoBanue cBOMCTB ()eppOMATHETHKOB.

3. UccnenoBanue NeiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

4. 3mepenue cuiibl Amrepa.

5. 3ydeHne 3aBUCHUMOCTH CHJIbI AMIIEpPA OT CHJIbI TOKA.

6. OnpeneneHre MarHUTHON MHIYKIIUU HAa OCHOBE U3MEpPEHUs CHIIbl AMriepa.

Tema 5. DnekmpomazHumunas uHOYKUu

SIBnenue snekTpoMarHuTHOM MHAYKIMU. [loTok BekTopa MarHuTHOW MHAYKUMH. D/JC mHaykuuu. 3akoH
anekTpoMarHuTHOU uHAykimu Papanes. Buxpesoe snekrpuueckoe none. Toku dOyko. DJIC uHayKIuu B
MPOBOJHUKE, JBHXKYIIEMCSI B OJJHOPOJAHOM MarHUTHOM mnoJie. [Ipasuiio Jlenna. MagyktuBHOoCTh. Katymka
WHJIYKTUBHOCTU B LEMU MOCTOSHHOrO ToKa. SIBneHue camouHaykuuu. DJC caMOMHAYKUIMU. DHEprus
MarHUTHOTO NOJISL KATYHIIKH C TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoiucmea u mexHoao2u4ecKue npoyeccvl: MHAYKIUHOHHAS Ne4Yb, COJICHOW, 3alluTa OT
AJIEKTPU3ALMH TEJ IPH IBXKEHUH B MAaTHUTHOM T10JI€ 3€MJTH.

Hemoncmpayuu

1. HabmroieHue siBJICHUS DIEKTPOMArHUTHON MHTYKITHH.

2. Uccnenoanue 3aBucuMoct 3/]C MHAYKIUHU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MOTOKA.

3. IIpaBuio Jlenna.

4. [TaneHne MarHuTa B aJIOMUHUEBOM (MeaHON) TpyOe.

5. SIBrieHME CAaMOMHIYKIIU Y.

6. UccnenoBanue 3apucumoct I{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CHIIBI TOKA B LEIH.
Yuenuueckuii 3xkcnepumenm, nadopamopnsie padomuol, nPAKMUKYM

1.MccnenoBanue sIBICHUS dJEKTPOMAarHUTHOW HHIYKIUU.

2.0npeneneHue UHAYKIUUA BUXPEBOTO MAarHUTHOTO MOJISI.

3.UccnenoBanue sSiBIEHUS CAMOMHIYKIIUU.

4.COopka MOJIeTH JIEKTPOMarHUTHOTO TeHEepaTopa.



PA3JIEJI 5. KOJIEBAHUA 1 BOJIHbBI

Tema 1. Mexanuueckue Konebanus

Konebarenpnas cucrema. CBoOoanble kosiebanus. [apmonumyeckune konebanusi. Kunemarnueckoe u
JUHAMHYECKOE OIMCaHHe. DHEPreTUYeCKOoe OINHCaHue (3aKOH COXpPaHEHUS MEXaHHYECKOH HHEeprum).
BbiBon  OUHAMHYECKOro  ONMCAHMS TapMOHMYECKHMX KOJNeOaHMW U3 HX DHEPreTMYecKOoro |
KMHEMAaTUYeCKOro omucaHus. AMmntyna U (asa konebanuii. CBsi3b aMIUTUTYABI KOJICOAHUN MCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMH KoyieOaHui e€ CKOpocTH M yckopenus. Ilepmon m vactora KojeOaHMIA.
[Tepuoa manbix CBOOOAHBIX KojeOaHWUN MaTeMaThyeckoro mastHuka. [lepron cBoOOIHBIX KosneOaHUit
npyXuHHOTO MasiTHUKa. [loHaTue o 3aryxaromux kojeOaHusx. BolHyxneHHble KoseOaHus. Pesonanc.
Pe3zonanchas xpuBas. BnusHue 3aTyxaHus Ha BU PE30HAHCHON KPUBOM. ABTOKOIEOAHMS.

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUEe Npoyecchbl: METPOHOM, Yachl, Kaueiau, MY3bIKAJIbHBIC
WHCTPYMEHTBHI, cericMorpad.

Hemoncmpayuu

1. 3anuchk Koe0aTENbHOIO ABMKEHHUS.

2. HabinroieHne He3aBUCMMOCTH NIEpHOia MaJIbIX KoJIeOaHUM rpy3a Ha HUTU OT aMIUIUTY/AbI.

3. HccnenoBanmue 3aTyxarommx KojeOaHUN M 3aBUCMMOCTHU IMEpHOJa CBOOOJIHBIX KojeOaHUW OT
COINIPOTHBIICHUS.

4. VccnenoBanue KojaebaHUil Tpy3a HA MAaCCUBHOM MPYKUHE C LENTbI0 (OPMUPOBAHUS TIPEACTABICHUIN 00
AAeaATbHON MOJCITH

NPYKHHHOTO MasiTHUKA.

5. 3aKOH COXpaHEeHUs YHEPTUU MPHU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

6. UccrnenoBanuie BHIHYKICHHBIX KOJICOAHUH.

7. Habnronenue pe3oHaHca.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM

1. 3mepenue neprosa CBOOOTHBIX KOIEOaHUNH HUTSHOTO U NPYXHUHHOTO MasiTHUKOB.

2. 3ydeHune 3aKOHOB ABMKEHUS TeJa B XOJI€ KOJIeOaHW Ha YIIPYTroM IOBece.

3. N3y4yeHue NBH>KEHUS HUTSHOTO MasiTHUKA.

4. IIpeoOpa3oBaHKe SHEPTUU B MPY>KUHHOM MasATHUKE.

5. UccnenoBanue yObIBaHUS aMILIATY/IbI 3aTYXAIOIMIUX KOJICOaHHIA.

6. MccnenoBaHue BbIHYKICHHBIX KOJICOaHUI.

Tema 2. Dnexmpomaznummnoie Koiebanus
Konebarenpubiit koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOleOaHWS B MJCAIBHOM KoJeOaTeTbHOM

koHType. @opmyna TomcoHa. CBsI3p aMIUIMTYABI 3apsiia KOHJEHCATOpa € aMIUIMTYAOM CHIJIBI TOKa B



Koe0aTeIbHOM KOHTYpe. 3aKOH COXPAaHEHHsS OJHEPruu B HUACATBHOM KOJeOaTeIhHOM KOHTYpE.
3aryxarolye 3JIeKTPOMarHuTHbIE Kosie0aHus. BeIHYKI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusl.
[TepemenHbIil TOK. MOIITHOCTD EPEMEHHOTO TOKA. AMIUTUTYIHOE U JCHCTBYIOIIEe 3HAU€HUE CUJIbl TOKA U
HANPSDKEHUS MPU Pa3IUIHON (popMe 3aBHCHMOCTH TEPEMEHHOTO TOKa OT BpeMeHH. CUHYCOHMIaTbHBIN
NepeMEeHHbI TOK. Pe3ucrop, KOHAEHCATOP M KaTyllka WHIYKTUBHOCTH B LENH CHHYCOUIAIBHOTO
nepeMeHHOro Toka. Pe3onanc TokoB. Pe3onanc wHanpspkeHuil. MneanpHblid  TpaHchopmaTop.
[TpousBoacTBO, mepegadya U NOTpeOJIEHHE JIIEKTPUUYECKOW HSHEPruU. OKOJIOTMUECKUE PHUCKH TpU
MIPOU3BOICTBE AEKTposHeprun. KynpTypa UCIonb30BaHUs 3JIEKTPOIHEPTUU B TOBCETHEBHON KU3HU.
Texnuueckue ycmpoticmea u mMexHonocuecKue npoyeccol: >SIEKTPUUYECKUM 3BOHOK, TI€HEpaTrop
MEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeay.
Hemoncmpayuu
1. CBOOOIHBIC 2TIEKTPOMArHUTHBIE KOJICOaHUSI.

. 3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJIEOAaHUM OT UHIYKTUBHOCTU U EMKOCTU KOHTYpA.

. OcuunorpaMmbl JIEKTPOMArHUTHBIX KOJICOaHHIA.

. 'enepatop He3aTyXaroMMX dJIEKTPOMArHUTHBIX KOJIeOaHUH.

. Mozienb 35IeKTpOMarHuTHOTO TeHeparopa.

2

3

4

5

6. BbIHYyX/1eHHbIE CUHYCOU/IaJIbHbIE KOJIEOaHUSI.

7. Pe3ucrop, KaTymika HHAYKTUBHOCTH U KOHJIEHCATOp B LIEIH IIEPEMEHHOI0 TOKA.

8. Pe3oHaHc npu nocnenoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHJEHCATOPA.
9. YcTpoicTBO M IpUHIMT AEWCTBUS TpaHCcopmaropa.

10. Mozenb TMHUHU AJIEKTpOTIepEeaAYH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, npaKmuKym

1. U3yuenue Tpancgopmaropa.

2. UccnenoBaHue NEpEMEHHOT0 TOKa Yepe3 MOCIIEeI0BATENbHO COEIMHEHHBIE KOHAECHCATOP, KaTyHIKy U
pe3ucTop.

3. Ha6J'IIOI[eHI/Ie QJICKTPOMArHuTHOT'O pE30HAaHCA.

4, HccnenoBanue p360TBI HCTOYHHUKOB CBCTA B LICTIU ICPCMCHHOT'O TOKaA.

Tema 3. Mexanuueckue u 31eKmpomMazZHuUMHbIE 60JIHbL

MexaHuueckrue BOJHBI, YCIOBHS UX pacnpocTpaHeHus. [lomepeunsle n  mnponosibHble BosHBL [lepuopn,
CKOPOCTb pacHpOCTPaHEHUs M JAJuHA BOJHBI. CBOICTBA MEXaHMYECKHUX BOJH: OTPAKEHUE, TPEIOMIIEHUE,
uHTepdepeHysa 1 audpakius. 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.
[IIlymMmoBOE 3arpsi3HEHUE OKPYKAOLIEH cpeabl. OJNEKTPOMArHUTHBIE BOJIHBI. YCIIOBHS HW3JIy4eHUS
JIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys BeKTopos E, B, v B 2JIeKTpOMarHuTHOMN BOJIHE.
CBoiicTBa »NMEKTPOMArHUTHBIX BOJH: OTpaXEHHE, NpEeIOMIICHHE, MOJsApU3auus, HUHTephepeHIus u

mudpaxius. [1lkana snexTpoMarHuTHEIX BOJIH. [IprMeHeHne 371eKTpOMarHUTHBIX BOJTH B TEXHUKE U OBITY.



[IpuHuune!l paauocBs3u U TeneBuaeHus. Pagnosnokanus. DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKarolen
Cpepbl.
Texnuueckue ycmpoiicmeéa u  nNpaKmuieckoe HnpumeHeHue: MY3bIKaJbHbIE WHCTPYMEHTBHI, pajap,
paaronpuéMHHNK, TeIEBU30p, aHTeHHa, TeiaedoHn, CBU-nieub, ynbTpa3ByKoBasi JUATHOCTHKA B TEXHUKE U
MEJIUITHE.
Hemoncmpayuu
1. OGpa3oBaHue U pacIpOCTpaHEHHE MTONIEPEUHBIX U MPOJI0IBHBIX BOJIH.

. Konebmromieecs Teno Kak HICTOYHUK 3BYKa.

. 3aBUCHMOCTD JUTMHBI BOJIHBI OT YaCTOThI KOJICOAHHUH.

. HaGmonenue oTpakeHust U IPEIOMIICHUS MEXaHUYECKHUX BOJIH.

. Habmronenue nntepdepernu u audpakiunu MEXaHUYECKUX BOJH.
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6. AKyCTHUECKUI PE30HAHC.
7. CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHUE.

8. HabmrozeHue cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION U 4acTOTON KOJeOaHUM.

9. HccnenmoBaHue CBOWCTB DSIEKTPOMAarHUTHBIX BOJIH: OTpaK€HUE, MpeNoMIICHUE, MOJspHu3aus,
T pakIus, HHTePPEPEHITUS.

10. O6HapyxeHne HHPpPAKPaCHOTO U YIbTPA(UOICTOBOTO H3ITYICHHIM.

Yuenuueckuii sxcnepumenm, nabopamophuvie padomul, NPAKMUKYM

1. 3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

2. N3y4yeHue pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMoNMHEHOE pacIIpOCTpaHEHUE CBETa B ONHOPOAHOMU cpeae. Jlyd cBera. TouyeyHbl HCTOYHUK CBETA.
OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHUsi cBera. [locTpoeHune U300paKeHU B TUIOCKOM 3€pKaje.
Codepuueckue 3epkana. [IpemomiieHne cBeTa. 3aKOHBI MPETOMIICHHs] CBeTa. AOCOJIOTHBIA IMOKa3aTelhb
npenomiieHuss. OTHOCUTEIbHBIN MOKA3aTelb MpenoMiIeHHs. 1I0CTOSIHCTBO 4acTOTHI CBETa U COOTHOIIEHHE
JUIMH BOJIH IIpU IEPEX0Ji€ MOHOXPOMATHUYECKOIO0 CBETA 4epe3 I'PAHMILY pas3zelia IBYX ONTHUYECKHUX CPEN.
Xon nmyueit B mpusme. ucnepcusi cBera. CioxHblid coctaB 6enmoro cseta. Ller. IlomHoe BHyTpeHHee
orpaxkeHue. [IpenenbHbI yroa MOJHOTO BHYTpeHHero orpaxkeHus. CoOuparoliue M paccerBarolne
muH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHUE M ONTUYECKAsl CHJIA TOHKOM JINH3BL. 3aBUCHMOCTh
(OKYCHOTO paccTOSIHHsSI TOHKOH cepudeckoil JTUH3BI OT €€ TeOMETPUU U OTHOCHTEIBHOTO IOKa3aTess
npenomiieHus. Gopmyna TOHKOW NHMH3BL. YBEJINYEHHE, AaBacMOe JIMH30M. X0/ Jy4ya, MPOLIEANIEro JUH3Y
MOJ/1 MPOM3BOJILHBIM YIJIOM K €€ TJIaBHOW onTu4eckoil ocu. [locTpoenne n3o0pakeHU TOUKH M OTpe3Ka
IpsIMOM B COOMPAIOIIUX U pAacCEMBAIOIIMX JIMH3aX U UX cuctemax. OnTuueckue npubopsl. Pazpemaromas
cniocoOHoCTh. ['11a3 Kak onTuyeckas cucrema. [Ipenenbl IPUMEHUMOCTH T€OMETPUIECKO ONTHKH.
Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOIEHUSI MAKCUMYMOB

U MUHUMYMOB B UHTep(EpPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepnt



KJIACCUYECKUX HWHTephepeHIMOHHbIX cxeM. Judpakmus cpera. [ludpakunonHas pemérka. YcloBue
HaOJIOAEHUS TJIABHBIX MAaKCUMYMOB IIpH NaJ€HUM MOHOXPOMAaTHYECKOIO CBeTa Ha JIU(PPAKIHOHHYIO
pewérky. [longpusanus ceera.

Texnuueckue ycmpoiicmea u mexHojsocudecKue npoyeccsl: 04KH, Jyma, IepUckKo, (GoToanmapar,
MHUKPOCKOII, IPOCKIIMOHHBIH anmnapaT, IPOCBETICHUE ONITUKHU, BOJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS
pemieTKa.

Hemoncmpayuu

1. 3aKOHBI OTpa)KEHUs CBETA.

. UccnenoBanue mpeaoMIICHHUs CBETA.

. HaGnroneHue nosiHoro BHyTpeHHEro oTpakeHus. Mozens cBeToBoJa.

. UccnenoBanue Xo/ia CBETOBBIX IIYYKOB Yepe3 MIOCKONApaIeNIbHYIO IIJIACTUHY U NIPU3MY.

. UccnenoBanue cBONCTB N300paKeHUM B TMH3AX.

. Monienn MUKpOCKOIIa, TEJIECKONA.

. HaGmonenue nnrepdepeHImu ceera.

. HaGmronenue 11BeTOB TOHKUX IUIEHOK.
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. HaGmonenue nudpakuuu ceera.

10. M3yuenne qudpakinOHHON PEIIETKH.

11. Habnrogenue nudpakiMOHHOTO CIIEKTpA.

12. HabnroneHue aucnepcuu cBera.

13. HaGmrogeHue nosisipu3aiiy CBeTa.

14. [lpuMeHeHwe MOISPOUIOB TS N3YUEHUS] MEXaHUYECKUX HANPSHKEHUH.
Yuenuueckuit saxcnepumenm, nadopamopnsie pabomaul, npaKmuKym

1. I3mepenue moka3aTens MpeoMIICHHs CTEKIIA.

. UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (Ha MPUMEPE KUIAKUX JIMH3).
. Usmepenune poKycHOro pacCTOSHUS pPacCEeUBAIOIINX JIUH3.

. I[Tony4yenne n3o0paxkeHUs B CUCTEME U3 IUIOCKOTO 3€pKajla U JIMH3bI.

. Ilonydenue u300paxxeHus: B CUCTEME U3 JIBYX JIMH3.

. KoncTpynpoBanue Teneckonu4eckiux CUCTEM.

. Habmonenue nqudpakunn, nHTepdEpEHIINN U TIOJIPU3AINH CBETA.

. I3yueHne nonsipusanuy cBeTa, OTPaKEHHOTO OT MIOBEPXHOCTH IUAJIEKTPUKA.
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. N3yuenne uaTeppepeHInm Ja3epHOro N3IyYeHUs Ha JBYX LIEIAX.
10. HabmroneHue nucnepcum.

11. HaGmronenue u uccnenoBanue AUGpakIIMOHHOTO CIIEKTpa.

12. I3mepeHne JIMHBI CBETOBOW BOJIHBI.

13. [NomyyeHne cuekTpa U3JIydeHHs CBETOUO/a MIPH MOMOIIN AU(PPaKIIHOHHON PEIIETKH.



PA3JIEJI 6. OCHOBBI CIIELTUAJILHOM TEOPUU OTHOCUTEJILHOCTU

['paHuIpl TPUMEHUMOCTH KJIaccudyeckoi MexaHukH. [locTynarsl ciennanbHOM TEOPUU OTHOCUTEIHLHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpazoBanus JlopeHma. Y ciioBrue NpUINHHOCTH.
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILIEHUE JAJTUHBL. DHEPIUs U UMITYJIbC
PENATUBUCTCKON YacTUIllbl. CBSI3b MAacChl C SHEPTUel U MMITYJIBCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIrHs
MOKOSL.

Texnuueckue ycmpoticmea u mexHoa02udecKue npoyeccyl: CIIyTHUKOBbIE TPUEMHUKH, YCKOPUTEIH
3apPsKCHHBIX YaCTHUII.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym

1. Onpenenenue UMIyabCa U SHEPTUU PEIATUBUCTCKUX YacTull (1o GoTorpadusiM TPeKoB 3apsKEHHBIX

YaCTHUI] B MAarHUTHOM TI0JIE).

PA3AEJI 7. KBAHTOBAS ®U3UKA

Tema 1. KopnycKynapno-601n060ii yanuszm

PaBHOBecHOE TeroBoe W3IydeHHE (M3IydeHUE aOCONMIOTHO 4Y€pHOro Temna). 3akoH cMmenleHus: BuHa.
['mnoreza Ilnanka o kBaHTax. ®oTOHBI. ODHeprus M uMiyiasc @ortoHa. DPorodaddexr. OnbITh
A.T. Cronerosa. 3akoHbl poTodddekra. YpaBHeHue DitHITeHa 115 potorddexra. «KpacHas rpaHuma
dotoaddekra. JlaBnenue cBera (B YaCTHOCTH, [aBJIEHHE CBETa Ha aOCOJIIOTHO  MOTJIONMIAIONIYIO H
a0COJIIOTHO oTpaxkarolryro nmoBepxHocth). OnwiTel [I. H. Jlebenera. BomHnoBbie cBolicTBa yacTuil. BoiHbI
ne bpoina. [lnuna BonHbel e bpoiins u pa3mepsl 00JacTH JIOKaJW3allMM ABMIKYLIEWCS YacTHULIBL.
KopmyckynsapHo-BoiaHOBOH nyanu3m. [Judpakuus 3mekTpoHOB Ha Kpucramiax. Crenuduka u3sMepeHuil B
mukpomupe. CooTHouieHus HeonpenenéHnocteil ['eiizendepra.

Texnuueckue ycmpoticmeéa u mMexHOI02UYecKue npoyeccovl: CIEKTPOMETP, (OTORIEMEHT, (POTONATUHK,
TYHHEJIbHBI MUKPOCKOII, COJTHEYHast OaTapest, CBETOAHO/.

Hemoncmpayuu

1. ®oTtoadeKT Ha YCTAaHOBKE C IIUHKOBOM IJIACTHHOM.

2. UccnenoBanue 3aKk0OHOB BHEUTHETO PoTodPdeKTa.

3. UccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOITYIPOBOAHUKOB OT OCBEIIEHHOCTH.

4. CeeToauon.

5. Conneunas Gatapes.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, RPAKMUKYM

1. UccnenoBanue dhoTope3ucTopa.

2. Usmepenue nocrossuHo# [1nanka Ha ocHOBe uccnenoBanus Gotodddexra.

3. I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA YCPE3 CBCTOAMNOA OT HAIIPAKCHHA.



Tema 2. @usuka amoma

OMBITHI 110 UCCIIEIOBAHUIO CTpoeHUs atoma. [imanerapuas moaens atoma Pesepdopaa. [Toctynater bopa.
Wznyuenue u morjiouieHre (pOTOHOB MPH MEPEX0/ie aTOMa C OJHOI0 YPOBHS SHEPrUH Ha APyroil. Buasl
cnekTpoB. CriekTp ypoBHEH 3Hepruu aToma Bo1opojia. CIIOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE CBETA.
Jlazep.

Texnuyeckue ycmpoticmea u mexHolo2uiecKue npoyeccyl: CIeKTPalIbHbIN aHaIu3 (CIIEKTPOCKOI), J1asep,
KBAHTOBBII KOMITBIOTED.

Jemoncmpayuu

1. Monens oneita Pezepdopaa.

2. HabGmroenue muHeRYaThIX CIIEKTPOB.

3. YcTpoiicTBO U IelCTBUE CUETYMKA HOHU3UPYIOIIUX YaCTHII.

4. OnpeneneHue JUIMHbI BOJHBI Ja3€PHOT0 U3ITYyUECHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomul, PAKMUKyM

1. HaGroneHne muHERYaToro CreKkTpa.

2. UccnenoBanue criekTpa pa3peKeHHOT0 aTOMapHOTO BOJAOPO/Ia M M3MEpEHUe MOCTOSTHHOM Punbepra.

Tema 3. Dusuxka amomMHO20 A0pa u INEMEHMAPHBIX YACMUY,

Hyxnonnas mopens sapa [eiizenOepra—IUBanenko. 3apsa sapa. MaccoBoe uucnio sapa. M3oTormsl.
PagnoaktuBHOCTB. Anb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ["TamMMa-u3nydeHue.
3aKOH paJMOAaKTUBHOIO pacnaja. PannoakTuBHblE M30TONBI B mpHpojae. CBOWCTBa HMOHU3UPYIOIIETO
u3ydyeHus. BnusHue paaMOaKTHBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHBIM (OH H3IydeHUS.
JlozumeTpusi. DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT Maccsl aapa. SnepHble peakuuu.
Henenne u cuHTte3 saep. SnepHble peaktopbl. IIpo0neMsl yrpaBiasieMOro TEpPMOSAEPHOIO CHUHTE3a.
OKOJIOTUYECKHE AacleKThl pa3BUTUS SAJEPHOM HHEPreTHKU. MeToabpl perucTpaluu MU HCCIeI0BaHUS
JJeMEeHTapHbIX dacTtull. @DyHaameHTanbHbIE B3aUMOJECUCTBUA. bapHOHBI, ME30HBI H JIENTOHBI.
ITpencraBnenne o CranpapTHoi Mozenu. KBapk-rirooHHas Monenb aapoHoB. Pu3MKa 3a mpeaenamu
CranpaptHoif Mostenu. TéMHast MaTepust 1 TEMHas SHeprusa. ENMHCTBO pU3MUecKOil KapTHHBI MUpA.
Texnuueckue ycmpoucmea u  mexHolo2u4ecKue npoyeccol. NO3UMETp, KaMmepa BuibcoHna, saepHbIN
peakTop, TEPMOSIIEPHBIA PEaKTOP, aTOMHAass 00MOa, MAarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut, nPAKMUKym

1. UccnenoBanue TpEeKOB YacTHUIl (110 TOTOBBIM (oTOrpadusim).

2. UccnenoBanue paguoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

3. Uzyuenune normomenus 6€Ta-4acTHI] ATFOMUHUAEM.



PA3AEJ 8. DJIEMEHTBI ACTPOHOMUU N1 ACTPODPU3NKHA

Ortanbl  pa3BuTus  acTpoHoMuM. lIpuknagHoe ©  MUPOBO33pEHYECKOE 3HAUYEHHE ACTPOHOMUHU.
[IpumeHnMOCTs 3aKOHOB (PU3UKH JUIT OOBSCHEHUS TPUPOIBI KOCMHUYECKHX OOBEKTOB. MeToabl
aCTPOHOMHYECKUX  uccieoBaHUM. COBpPEMEHHBIE  ONTHUYECKUE  TEJIECKOIIbl,  PaguOTEIECKOIIbI,
BHeaTMoc(epHas actpoHoMmusi. Bug 3Bé3nnoro Heba. Co3Be3ausi, Aspkue 3BE3/bI, MIAHETHI, UX BUAMMOE
neuxeHue. Conneuynas cucrema. Connie. ConHeuHas akTUBHOCTb. McTounuk sHeprun CoslHLA U 3BE3NL.
3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKH. Jnarpamma «CHEKTpaJIbHBIA KIIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM  IOCJENOBATEIIbHOCTH. 3aBUCHUMOCTh «Macca — CBETMMOCTb» JUId 3BE3]  IJIaBHOM
IIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3B€37. COBpEMEHHBIE MPEACTABICHUS O IMIPOUCXOKACHUN U
somtounu ConHua M 3BE3/A. ODTanbl KU3HM 3BE3M. Mueunblii [lyre — Hama ['anaktuka. [lonoxenue u
newxkenne Connna B [Namaktuke. Tumbl ramaktuk. Paguoranaktuky u kBazapbl. UEpHbIE NIBIPHI B sApax
ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa06uma. Pa3oeranue ranaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe m3nmyuenue. MacmrabHas cTpykTypa Bcenennoil. Meraranaktuka. Hepeménubie
po0OJIeMbI ACTPOHOMUH.

Yuenuueckue naoniooenusa:

1. HaGmroneHust 3BE31HOTO HEOa HEBOOPYKEHHBIM TJI1a30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsl OTIpeieTICHUS TI0JI0KEeHUSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro NMoNIyIapus 1 sipkue 3BE3/bI.

2. HabGmronenus B Teneckorn JIyHbl, TUTAHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHHIA.

OUBNYECKUN [TPAKTUKYM

CHOCO6LI I/IBMepeHI/IH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C HCITIOJIBb30BAHHUECM AHAJIOI'OBBIX H I_II/ICI)pOBHX
I/ISMepI/ITeJ'IBHI)IX HpI/I60pOB n KOMHBIOTepHBIX JATYUKOBBIX CHCTEM. A6COJ‘IIOTHI>IC U OTHOCHUTCIIbHBIC
HNOTPENIHOCTU U3MepeHUI pu3ndyeckux BeauuuH. OneHka rpanul] norpemHocteil. [lpoBeaeHne KOCBEHHbIX
I/I3MepeHI/II\/'I, I/ICCJ'ICI[OBaHI/Iﬁ 3aBI/ICI/IMOCTeI>'I (bHBPI‘leCKI/IX BCJINYHH, HpOBepKa HpeI[J'IO)KeHHBIX TUIIOTE3
(BBIGOp nu3 paGOT, OIMIMCAHHBIX B TCEMATHUYCCKUX pazzlenax «yquI/IquKI/Iﬁ 3KCHepI/IMeHT, J'Ia60paTOpHBIe

pabOoThL, TPAKTUKYM)).

OBOBIIAIOIIEE ITOBTOPEHUE

OO6o01IeHne U cUCTeMaTU3alUs COIep)KaHusl pa3fesioB kKypca «MexaHuka», «MonekynapHas pusmka u
TEPMOJIMHAMUKA», «DJeKTpoauHaMuka», «Komnebanus M BOJHBD, «OCHOBBI CHELMATBHON TeopHH
OTHOCHUTENIBHOCTUY, «KBaHTOBasI pu3nka», « NeMEHTBl aCTPOHOMHUU U ACTPOPUIUKI.

Ponb ¢u3uku 1 acTpOHOMHUH B SKOHOMHMYECKOM, TEXHOJIOTHYECKOW, COIMAIBHOM M 3TUYECKOM cdepax
JeSITeIbHOCTH YeNIOBEeKa; pojib M MECTO (PU3MKH U acCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTHHE MHpa,;
3HaYCHHUE OIMCATEIbHON, CHUCTEeMAaTH3UPYIOIIEH, OOBACHUTENbHON M  NPOTHOCTHYECKOW (yHKIMH

bu3nYecKo Teopuu; poiib (U3HUECKOW Teopud B  (HOPMHUPOBAHMH TMPEACTABICHHH O  (U3HUECKOM



KapTHHE MHUpa, MECTO (PU3MUECKOW KAaPTHHBI MHUpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJCTABICHUN O TPUPO/IE.

MEXIIPEAMETHBIE CBA3U1

N3yuenue kypca pusuku yriayOonéHHoro yposHs B 11 kinacce ocymiecTBisieTcs: ¢ yu€ToM coaepKaTeIbHbIX
MCKITPCAMCTHBIX CBsI3EH C KypCaMu MaTCMaTUuKH, ouoor 1nH, XUMHH, reorpaqmn U TCXHOJOTI'HUH.
MC)KHpeI[MeTHBIe IMOHATHSA, CBA3aHHBIC C U3YUCHUCM MCTOJO0B HAYYHOI'O MTO3HAHUA: SIBJICHUC, Hay‘-IHLII\/JI
(axT, runoresa, puznyeckas BeIUYMHA, 3aKOH, TEOPUs, HAOIIOIeHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE,
MO/IeJIb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHHH, U3MepUTeNIbHbIE IPUOOPSHI, LU poBas 1ad0paTopHsl.
Mamemamuxka: Pemenne cucteMsl ypaBHeHUH. Tpuronomerpudeckie QyHKIMHA: CHHYC, KOCHHYC,
TAHI'CHC, KOTAHTCHC; OCHOBHOC TPUT'OHOMCETPHUICCKOC TOXKACCTBO. BGKTOpI)I 1 UX MIPOCKIKUH HA OCH
KOOpPJIMHAT, CII0)KeHUe BEeKTOpoB. [Ipon3Boanble aneMeHTapHbIX GyHKIMHA. [Ipu3naku nogodus
TPEYroJbHUKOB, ONpe/ieeHue IIIOLaI1 IOCKUX GUryp u oobEma Tel.

Buonozusa: >nexTpudeckue sIBICHUS B )KUBOW IPUPOIE, KOJeOaTeIbHbIC ABIKEHHS B )KHBOW TPUPOJIE,
9KOJIOTUYCCKUE PUCKHU IIPHU MPOU3BOACTBC IJICKTPOIHCPIUH, SJICKTPOMAIrHUTHOC 3arpA3HCHUC

OKpY Karolllel Cpelibl, yJIbTPa3ByKOBasi JUarHOCTUKA B MEJUIIMHE, ONTUYECKUE SBJICHUS B )KUBOM IPUPOJE.
Xumua: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKY, CIIEKTPaJIbHbII aHaIu3.

T'eozpaghus: marHuTHBIE MOJIIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX pya, GOTOCHEMKA 3€MHOI TOBEPXHOCTH,
ceiicmorpad.

Texnonozua: IpuMeHEHHE MOCTOSIHHBIX MarHUTOB, SJIEKTPOMArHuTOB, AJIEKTPOABUraTelb Skoowu,
reHepaTop NEPEMEHHOI0 TOKAa, MHAYKIIMOHHA 11€4b, JUHUU JIEKTpOIIepeaay, JIeKTPOIBUraTelb, pajaap,
panuonpuéMHUK, TEIEBU30D, aHTeHHa, TenehoH, CBU-nieus, yiapTpa3BykoBasi IMarHOCTHKA B TEXHUKE,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIyTHUKOBbIE IPUEMHUKH, SACpHAS

OHCPICTHUKA U SKOJIOTHUYCCKUC aCIICKThI ec pa3sBUTHA.



Paznen 3. Temarnueckoe IJIaHUPOBaHME Y4e€OHOI0 MpeaMeTa

10 KJIACC (170 1)

Ne TemaTnueckuii 00K, TEMa KonnuecTBo yacon
n/n
1 PA3JIEJI 1. HAYUHBIU METO/I IIO3HAHU S TTPUPOJIbI 64
PA3JIEJI 2. MEXAHUKA (35 u)
2 Tema 1. Kunematuka 109
3 Tema 2. Jlunamuka 10 4
4 Tema 3. CraTuka TBEpAO0ro Tea 54
5) Tema 4. 3akOHBI COXpaHEHHS] B MEXaHUKE 104
PA3IEJI 3. MOJIEKVJIIPHASA ®U3UKA U TEPMO/JUHAMUKA (49 u)
6 Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH 154
7 Tema 2. Tepmoaunamuka. TemnoBble MallIMHbI 204
8 Tema 3. ArperaTHble cocTOsiHUS BellecTBa. Pa3z0Bble EPEXO/IbI 144
PA3JIEJI 4. DJIEKTPOAUHAMUKA (54 u)
9 Tema 1. DiekTpudeckoe moie 24 4
10 Tema 2. TIoCcTOSIHHBIN 3JIEKTPUYECKUIA TOK 244
11 Tema 3. Toku B pa3nuuHBIX cpenax 64
OUBUYECKUM ITPAKTUKYM (16 u)
OBOBHIAIOUIEE ITOBTOPEHMUE (10 u)
11 KJIACC (170 4)
Ne Temartuueckuit 070K, TeMa KonnuectBo yacos
/o
PA3JIEJI 4. DJIEKTPOAUHAMUKA (27 u)
Tema 4. MaruuTtHoe 1noJie 144
2 Tema 5. DyeKTpOMarHuTHas UHIYKLUS 134
PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (60 u)
3 Tema 1. Mexanudeckue konebaHus 104
4 Tema 2. DneKTpoMarHuTHbIE KOJIeOaHUS 154
5 Tema 3. MexaHH4eCKHE U 3JIEKTPOMArHUTHBIEC BOJHBI 104
6 Tema 4. Ontuka 254




PA3JIEJI 6. OCHOBBI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU (5 u)

PA3JIEJTI 7. KBAHTOBA ®U3UKA (25 u)

Tema 1. KopnyckynsipHO-BOTHOBOM Tyaliu3m 154
Tema 2. ®uznka atoma 54
Tema 3. @u3uKa aTOMHOTO S/Ipa U JIEMEHTaPHBIX YaCTHI] 54

PA3AEJ 8. DJIEMEHTBI ACTPOHOMUU N1 ACTPODPU3UKMU (12 1)

OUBNYECKUU ITPAKTUKYM (16 u)

OBOBIIAIOHIEE ITOBTOPEHME (25 u)




Pa3znen 4. Ilnanupyemblie pe3yibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

OcBoenne yueOHOro mpeamera «DPu3nKay Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHus (yriayONEHHBIN
YpPOBEHb) JIOJDKHO 00ECIe4YnBaTh JOCTHIXKCHHE CICAYIOMIUX JIMYHOCTHBIX, METAlpPEAMETHBIX W

MMPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

I'pasicoanckoe eocnumanue:

— ¢c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK 00YJaroONIerocs Kak akTHBHOTO M OTBETCTBEHHOTO WICHA
poccuiickoro o0IIecTBa;

— MPUHATHE TPAJAUIUOHHBIX 00IIEYCITIOBEYSCKIX TYMAaHUCTHUSCKUX M JICMOKPATHUECKUX IICHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIIbHOCTh B MHTEpEcax IrpakJaHCKOTo OOIIecTBa, y4acTBOBAThH B
CaMOYIPABIICHUU B IIKOJE U JETCKO-IOHOIIECKUX OPTaHU3aIMIX;

— YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBMM C HX (PYHKIHSIMH
Y Ha3HAUYECHUEM; — TOTOBHOCTh K TYMAaHHUTAPHON M BOJIOHTEPCKOM NESITEIILHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OpMHPOBAHHOCTH POCCUHUCKOM IpaskIaHCKOW MJICHTUYHOCTH, TATPUOTHU3MA;

— LIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; TOCTIKEHUsAM Poccun B pu3mnKke U TEXHHKE.
/lyxoeno-upaecmeennoe éocnumanue:

— c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHNUS,

— CMOCOOHOCTh OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAILHO-
HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YUEHOTO;

— OCO3HaHHE JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO.

Icmemuueckoe eocnumanue:

— ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs SCTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO PU3NUECKON
HayKe.

Tpyooeoe socnumanue:

— HWHTEpeC K pa3audHbiM cdepaM TpodecCHOHATBHON MESITeIbHOCTH, B TOM YHCJIE€ CBSI3aHHBIM C
GU3MKON M TEXHHKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIM BBHIOOP Oymaymiel mpodeccHuu U pealn30BHIBATH
COOCTBEHHBIC )KM3HCHHEIC TJIaHbI;

— TOTOBHOCTb M CIIOCOOHOCTh K 0OPa30BaHUIO M caMOOOPAa30BaHUIO B 00JacTU (PU3UKU HA MPOTSKEHUU
BCeil JKU3HU.

IKxonozuueckoe eocnumanue:

— c(hOPMHUPOBAHHOCTH AKOJIOTHUECKON KYIbTYPHl, OCO3HAHHE TI00ATHHOTO XapaKTepa 3KOJIOTHYECKHX
npo0Jem;

— IUIAHUPOBAHUE UM OCYIIECTBICHHE JEHUCTBUUA B OKpYKAIOUIEH Cpele HAa OCHOBE 3HAHUS IEJei

YCTOFI‘IPIBOFO Pa3sBUTHUA YCTIOBCUCCTBA,



— paclMpeHue onbITa JeITEIbHOCTH KOJIOIMYECKOM HAMPaBIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 110
busuke.

Llennocmu nayunozo noznanusn:

—  c(OpMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nUecKoil HayKu;

— OCO3HAaHUE IIEHHOCTUM HAyYHOW JEATeIbHOCTH, TOTOBHOCTh B Ipoliecce HU3Y4YeHUs (UBHUKU
OCYIIECTBIISITh IPOEKTHYIO U HCCIEI0BATENIbCKYIO JEATEIIbHOCTh UHIUBUAYAIbHO U B TPYIIIE.

B mporecce 1OCTHXKEHHS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS IPOTPAMMBI CPETHETO 0OIIEro 0Opa3oBaHMs
no ¢usuke y OOydYalOUIMXCS COBEPIICHCTBYETCS IMOUUOHANbHBII UHMENIeKm, TIPEANOoaraloni
c(hOpMHUPOBAHHOCTH:

— CAMOCO3HAHUA, BKIIOYAIOUIETO CIIOCOOHOCTh MOHHMMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BHUJETH
HaIPaBJICHUS Pa3BUTHS COOCTBEHHON IMOIMOHAILHOU c(hephl, OBITH YBEpECHHBIM B ce0¢€;

— camopezynupoeanusi, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aanTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

— BHYymMpeHHel Momusayuu, BKIIOYAIOIIEH CTPEMJIEHME K JOCTH)KEHUIO LENM U YCIEXy, ONTHUMHU3M,
WHUILUATUBHOCTh, YMEHUE JACHUCTBOBATh, UCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;

— oMnamuu, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATH €r0
IPY OCYILIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

— COYUANbHBIX HABLIKOG, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTpauBaThb OTHOUIEHMSI C JIPYTMMH JIIOAbMH,

3a00TUTHCSI, POSBIIATH UHTEPEC U pa3periaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHble MO3HABATEIbHbIE 1eCTBUA

ba3zoevie nozuueckue oeilicmeus:

— CaMOCTOSITENBHO (POPMYIIMPOBATh U aKTyalU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

— OMPENENSTh SN IeATeTLHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

— pa3pabaTreiBaTh IUJIaH pelieHdus MpoOJeMbl ¢ Y4€TOM aHajdu3a WMEIONIMXCS MaTepUalbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;

— BHOCUTbH KOPPEKTHUBBI B JIEATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB LEISM, OLIEHUBATH PUCKU
MMOCJICJICTBUI IEITCILHOCTH;

— KOOPJAWHHUPOBATH U BBIMOIHATH pabOTy B YCJIOBHUSX PEATHHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

— Pa3BUBATb KPCATUBHOC MBIINUJIICHHUC IPU PCIICHHUU )KU3HCHHBIX HpO6H€M.



ba3zoevie uccnedosamensvckue oeiicmeus:

— BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBbIMH MOHATHAMHU U MeToJlaMu (U3UYECKON HAYKH;

— BJIaJICTh HaBBIKAMHU Y4e€OHO-HCCIIEIOBATEIIbCKOW M TPOEKTHOM NEATENIbHOCTH B 00JIacTH (U3UKH;
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY METOAOB pELIeHHs 3aaad (hU3MYECKOro
COJIepKaHuUsl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMUS;

— BIJaJIeTh BUJAMH JCATEIbHOCTHU 10 OJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETalliU, IPeoOpa30BaHUIO
U TMPUMEHEHHUIO B PA3IMYHBIX YU4EOHBIX CUTYyallUSX, B TOM YHUCIE MPU CO3/IaHUU Y4EOHBIX MPOEKTOB B
obmactu pusmkwy;

— BBIBISITh TPUYUHHO-CIICJICTBEHHBIC CBS3M WM aKTyaIM3UpPOBATh 3ajady, BBIABUTATH THIOTE3Yy €&
pellleHusi, HaXOAWUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOUX YTBEPXKICHHM, 3aJaBaTh IapaMeTpbl
U KPUTEPUU PEIICHHUS,

— QaHaJNM3UpPOBATh MOJYYCHHBIC B XOJ€ pEIICHUS 3aJaud pPe3yJbTaThl, KPUTHUECKH OIICHWBATh WX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

— CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM A€ATEILHOCTH, B TOM YUCIE MPU
U3YYEHUU (HU3HKHY;

— J1aBaTh OIEHKY HOBBIM CHTYAIlUSIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;,

— YMEeTh MEPEHOCHUTH 3HAHUS MO (PU3HKE B MPAKTUUYECKYIO OOJIACTH KU3HEACATEIBHOCTH;

— yMEeTb UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

— BBIIBUTaTh HOBBIC HJIEW, TMpeAjaraTh OPUTHHAIbHBIE MOAXOJbI U PEIIeHHUs; CTaBUTh MPOOIEMBI H
3aJ1auu, JIOMYCKAIOIINE abTePHATHBHBIC PEIICHHS.

Paboma ¢ ungopmayueii:

— BIIaJIeTh HaBBIKAMHU TMOJy4YeHUS UH(popManu GU3NIECKOro Co/Iep>KaHus U3 HCTOUHUKOB Pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBISATh TOWUCK, aHajdu3, CHCTEeMAaTHU3allMI0 | MHTEPIpETaluio HHGOpMaluu
Pa3IUYHBIX BUJIOB M (DOPM Ipe/ICTaBICHHUS;

— OIIEHWBATh JIOCTOBEPHOCTH HH(OpMAIHH;

— HCIONB30BaTh CpeAcTBa WH(MOPMALMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHUH B  pELICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W  OpTaHU3AllMOHHBIX 3aJad C COONIOJIeHHEeM TpeOOoBaHUMU
SPrOHOMHKH, TEXHUKM O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeHHs, MPaBOBBIX M ATHUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30TacHOCTH;

— CcO037aBaTh TEKCTHl (DU3MUYECKOTO COJNEPKAHHS B Pa3IMYHBIX Qopmarax ¢ y4€TOM Ha3HAYCHUS

UHPOPMALIUU U TIEJIEBOM ayTUTOPUH, BBIOMpAsk ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YyAJIN3alIUU.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1e/iCTBUS
Oobwenue:
— OCYIIECTBJIATH OOIIIEHUE HA YPOKaX PU3UKHU U BO BHEYPOUHOU ACSITEIHLHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid B CMSTYaTh KOH(JIUKTHI,



— Ppa3BEPHYTO U JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHUSI C HCIOJb30BAaHUEM SI3BIKOBBIX CPE/ICTB.
CoemecmHuasn 0eamenbHOCHb:

— TMOHHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAUBUAYATbLHON pabOTHI;

— BBIOMpATh TEMAaTUKY U METOIbl COBMECTHBIX NEHCTBUHN ¢ y4ETOM OOMIMX MHTEPECOB U BO3MOXKHOCTEH
KaXKJIOr0 4JICHA KOJJICKTUBA,

— TIPUHUMATh 1M COBMECTHOM NIEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH JCUCTBHUS IO €€
JOCTHDKCHHIO: COCTABJIATh IUIAH JIEHCTBHM, paclpeneisaTh pPOdd C Y4ETOM MHEHUH Y4YaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

— OIICHMBATh KAdeCTBO CBOEr0 BKIAJa M KAXKIAOTO yYaCTHUKA KOMAHIBI B OOIUU pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPHSIM,

— MpejyIaraTh HOBBIC MPOEKTHI, OIEHUBATh UJEH C IMO3WIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHICCKOM
3HAYUMOCTH;

— OCYUIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PANIMUYHBIX CHUTYAIUSAX, MPOSBIATH

TBOPUYCCTBO U B006pa)KeHI/Ie, OBITE HWHHUIIMATHUBHBIM.

YHuBepcanbHble peryJsiTUBHbIE 1eficTBUS

Camoopeanusayusn:

— CaMOCTOSITEJIbHO OCYUIECTBIIATH MO3HABATENIbHYIO JEATEIBHOCTh B 001acTH (PU3MKH M aCTPOHOMHH,
BBISBIISATH MPOOJIEMBI, CTAaBUTh U (DOPMYIHPOBATH COOCTBEHHBIE 33/auH;

— CAMOCTOSITEJIbHO COCTAaBJIATH IUIaH PEIIEHUs Pacu€THBIX M KaueCTBEHHBIX 3aj]ay, IJaH BBINOJIHEHUS
MPAKTHYECKON paboThl C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IPENNOYTEHUH;
— J1aBaTh OLIEHKY HOBBIM CHUTYalUsM;

— PpacIIUpsTh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JINYHBIX MPEIOYTEHHI;

— JleNlaTh OCO3HaHHBIN BHIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

— OIIEHMBATh NPUOOPETEHHBIN OMBIT;

— c1ocoOCcTBOBaTh (POPMUPOBAHMIO U MPOSBICHUIO IIUPOKON 3pYAMLIUU B 00JIACTH (PU3UKHU, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHb.

Camokonmponn:

— J1aBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE
PE3yNIbTaTOB LEIsM;

— BJaJeTh HaBBIKAMU II03HABATENbHOW pe(IeKCHMH Kak OCO3HAHUS COBEpILIAEMbIX JEHCTBHH U
MBICIUTENBHBIX POIECCOB, X PE3yIbTaTOB U OCHOBAHUH; MCIIOIB30BaTh MPUEMBI peIeKCUH IS OLIEHKU
CUTYyalluH, BBIOOpa BEPHOT'O PELICHUS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHHKEHUIO.

Ilpunamue ceba u opy2ux:

— NPUHUMATD ceOs, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

— MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MPH aHAIU3€ PE3YyIbTaTOB AESITEIbHOCTH;



— IPU3HABATh CBOE MPaBO U TPABO APYI'HX Ha OIIUOKH.

INPEJIMETHBIE PE3YJIbTATbBI

10 kuaace

B npouecce uzyuenus Kypca puzuku yenyonénnozo yposna ¢ 10 knacce yuenuk nayuumca:

— IOHHMMAaTh pOJb (U3MKH B SKOHOMHYECKOM, TEXHOJOTHMYECKOM, HKOJOIMUECKOW, COLUAIBbHOW U
THYECKON cepax NesTeTbHOCTH YeJOBEKa; PoJib B MeCTO (PM3UKH B COBPEMEHHOH HAay4HOH KapTHHE
MHpa; 3HAUYCHHE OIMHUCATENbHOM, CHCTEMATHU3UPYIOUIeH, OOBSICHUTEIHHON W MPOTHOCTUYECKON (yHKIMH
(bu3n4ecKoil TeOpUM — MEXaHUKH, MOJIEKYJIAPHON (PU3MKH U TEPMOJUHAMUKH; POJIb PU3UUECKON Teopun
B (OpMHUPOBAaHUU MpEICTaBICHUN 0 (pr3nUecKol KapTUHE MUPA;

— pasnuuaTh yCIOBUS MPUMEHUMOCTH MoJenel (pU3MUecCKUX Te U MPOILECCOB (SBICHHI): HHEPLIUAIbHASL
cuctema orcy€ra, aOCOJIIOTHO TBEPAOE TEJIO0, MaTepuajbHas TOYKAa, PABHOYCKOPEHHOE JIBHIKEHUE,
cBOOOJHOE MajJieHHe, aOCOMIOTHO yrnpyras jaedopmalus, abCONOTHO yIpyroe U aOCOJIIOTHO HEyNpyroe
CTOJIKHOBEHUSI, MOJIENHU I'a3a, AHUJIKOCTU U TBEPAOTO (KPUCTAIUIMYECKOI0) TeJla, HJI€alIbHBIN I'a3, TOUSUHbIN
3apsil, OAHOPOHOE IEKTPUUECKOE I10JIE;

— pa3nuyarh ycjaoBHs (TpaHMIIBI, 00JaCTH) MPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOMIHIA
xapakTep (QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHMUYEHHOCTb UCIO0JIb30BAHUS YACTHBIX 3aKOHOB;

— aHAJM3UPOBATh U OOBICHATH MEXaHMUYECKUE MPOLIECCHl U SBJICHUS, MCIIOJb3YsI OCHOBHBIE MOJIOKEHUS
U 3aKOHbl MEXaHUKH (OTHOCUTEJIBHOCTh MEXaHHYECKOro JIBWKEHUS, (OpMynbl KUHEMaTUKU
PaBHOYCKOPEHHOTO JABI)KEHHUS, NpeoOpazoBaHus [‘amwiies [uis CKOPOCTH U MEPEMEIICHUs, 3aKOHBI
HproTOHA, NpUHIMII OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOIO TATOTEHHs, 3aKOHBl COXPaHEHUS
UMITYJIbca U MEXaHWYECKOH »Hepruu, CBsA3b pabOThl CHJIBI C HM3MEHEHHEM MEXaHHMYeCKOH >Hepruw,
YCIIOBUSL paBHOBECHsI TBEPJIOTO Tejla); MPU 3TOM HCHOJIb30BaTh MAaTEMaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCIOBHS MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anunes, BToporo u TpeThero
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHs HMMIIYJIbCAa M MEXAHUYECKOW 3HEPIHH, 3aKOHAa BCEMHUPHOIO
TATOTEHUS;

— aHAJIU3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCH] U SBJICHMUS, UCIIONb3Yys OCHOBHbIE NoJiokeHnss MKT
U 3aKOHBI MOJIEKYJISpHOM (U3MKM M TEpPMOAMHAMHKHU (CBSI3b JABJIEHUS WICAIBHOTO ra3a co CpeaHei
KMHETUYECKOW HHEepruei TEeIUIOBOr0 JBMKEHUS U KOHILEHTpalued ero MOJIEKYJd, CBA3b TeMIIepaTypbl
BEIIECTBA CO CPEIHEH KHHETUYECKOW HHEPrMed TEIUIOBOTO JBMKEHUS €ro0 YacTHLl, CBA3b JaBICHUS
UJCANBHOIO Tra3a C KOHLEHTpallMeld MOJEKYJ M €ro TeMIepaTypoll, ypaBHeHHe MeHeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS SHEPTHH B TEIUIOBBIX Ipoleccax); Ipu
9TOM HCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTh YCJIOBHUS TNPUMEHUMOCTH
ypaBHeHusa Menaeneesa—KuianeiipoHa;

— aHAJIM3UPOBATh M OOBSCHATH JJIEKTPHUUECKUE SIBICHUS, WCHOJIb3ySd OCHOBHBIC TOJOXKEHHUS U 3aKOHBI

JNEKTPOAMHAMUKH (3aKOH COXpaHEHHUS »JJIEKTPUUYECKOTo 3apsna, 3akoH KylloHa, MOTEHUHaTbHOCTh



AIEKTPOCTATUYECKOTO MO, TPUHIUI CYTEPIIO3UIINH JIEKTPUUECKHUX TMOJIEH, MpU 3TOM YKa3bIBasi yCIOBUS
NPUMEHUMOCTH 3akoHa KysoHa; a Takxke MpakTUYEeCKH Ba)KHbIE COOTHOIICHHUS: 3aKOHbI OMa Ui yyacTka
HeNyd W IS 3aMKHYTOM JJeKTpudecKol 1enu, 3akoH JDxoyns—IJlenna, npaBuna Kupxroda, 3akoHbI
®dapanes IS JIEKTPOIU3a);

— OMHCHIBaTh (PU3UYECKHE TPOIECCHl W SIBICHUS, HCIONB3ysS BEIHYMHBI: TMEPEMENICHUE, CKOpPOCTb,
YCKOpEHUE, UMITYJIbC Tejla W CUCTEMbl Tell, CHJIa, MOMEHT CHJIbI, JaBJ€HHE, MOTECHLUAJIbHAs SHEPrus,
KMHETUYecKasi SHeprus, MeXaHudeckas SHeprus, padoTa CHUJIbL, HEHTPOCTPEMUTEIbHOE YCKOPEHUE, CHUiia
TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHHS, MOIIHOCTb, SJHEPTUsl B3aUMOJCHCTBUS Tena ¢ 3eMicit BOm3u eé
MOBEPXHOCTH, PHEPTHSI YIIPYTroi nedopManuy MpyKUHBL;, KOJTUYECTBO TEIUIOTHI, AOCOTIOTHAS TeMIepaTypa
Tena, paboTra B TEpPMOAMHAMUKE, BHYTPEHHSSI SHEPrusi MJEANbHOIO OJHOATOMHOIO rasa, pabora
UJCaNbHOTO Ta3za, OTHOCHTENbHAs BIAXKHOCTh Bo3ayxa, KIIJ| wuaeanpbHOro TEMIOBOTO JABHraTels;
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh DJIEKTPUUYECKOTO TOJIs, HAMPSIXKEHHOCTh TMOJS TOYEHYHOTO 3apsija
WM 3apsSOKEHHOTO IIapa B BaKyyMe€ U B JUAJICKTPUKE, MOTEHIUAT 3JIEKTPOCTATHYECKOTO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOIBIKYILAS CHJIA, CHJIa TOKA, HAMIPSHKEHHUE, MOIITHOCTh TOKa, dJIEKTpUUecKast EMKOCTh
IUIOCKOTO KOHJIEHCATOpa, COMPOTHBIICHHWE Yy4YacTKa LIEMU C [OCIENOBATeNbHBIM M MapajlieIbHbIM
COCIMHCHUEM PE3UCTOPOB, IHEPTHUSA FICKTPUUECKOTO TOJISI KOHJICHCATOPA;

— OOBSCHATH OCOOCHHOCTH MPOTCKAHWS (U3MUYSCKUX SIBICHUH: MEXaHHUYECKOE IBWKCHHE, TCIUIOBOE
JIBUKEHHE YacTUIl BEIIecTBa, TEIJIOBOE paBHOBecHue, OPOYHOBCKoe ABMkKeHHE, AU(PQy3usi, HUCIapeHue,
KUIIEHWE W  KOHJEHCallMs, IUIABJIEHHME M  KPUCTAJUIM3allMs, HANpaBICHHOCTh TEIIONEpe1ayH,
AJIEKTPHU3ALIMS TeJl, SKBUIMIOTCHIIMAIbHOCTh TTIOBEPXHOCTH 3apPSKEHHOTO TTPOBOTHUKA;

— TPOBOJUTH MCCIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKOW BEJIMUYMHBI OT JIPYrOil C UCIOIH30BAHUEM
OpSIMBIX HU3MEpPEHUI: MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yNbTaThl MONYyYEHHOM
3aBUCHUMOCTH (PU3MUECKHUX BETMYHMH B BUJE TPA(UKOB C YIETOM aOCOTIOTHBIX MOTPEITHOCTEH N3MEPEHHH,
JienaTh BBIBOJIBI TIO Pe3yJIbTaTaM UCCIICI0BAHMS;

— TMPOBOJIUTH KOCBEHHBIC M3MEpEHUs (U3UUYECKUX BEIUYUH; MPU 3TOM BBIOMpPATH ONMTHMAIBHBIA METO]
U3MEpEHHs, OLIEHUBATh A0COMIOTHBIE U OTHOCUTENbHBIE MMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUH;
— TMPOBOJUTH OMBITHI MO TPOBEPKE MPEATOKEHHON TUMOTE3bl: IUIAHUPOBATH IKCIEPUMEHT, COOMpAaTh
AKCTIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3WPOBATh IMOJYYEHHBIC PE3yJbTAaThl W JIeJIaTh BBIBOJ O CTaTycCe
MPEII0KEHHON TUIIOTE3HI;

— coOmoate mnpaBwia 0e30MacHOro Tpyjaa IMpH IPOBEACHUM HCCIEAOBaHMNH B paMKax ydeOHOro
JKCIIEPUMEHTA, TpPAaKTUKyMa H  Y4eOHO-HMCCIENOBATENbCKOW W TPOEKTHOM  JIEATENBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U J1TaOOPaTOPHOTO 000PYAOBAHNUS;

— pemiath pacu€THBIC 3a]1a4M C SBHO 3aJaHHOW M HESIBHO 33/IaHHON (PM3WYECKON MOJIENIBI0: HA OCHOBAHUH
aHajM3a yCJIOBHs OOOCHOBBIBaTH BBIOOpD (H3MUECKOM MOJENHM, OTBEUalomeld TpeOOBaHUSAM 3aj]layH,
NPUMEHSTH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PH3NUECKUX TEOPUN MPU MCIOIB30BAHUU
MaTEMaTUYECKHX METOAOB pEHICHUs 3a]ad, MPOBOAUTH PACYEThl Ha OCHOBAHUU HMMEIOLIMXCS JaHHBIX,

AQHAIM3UPOBATH PE3YNbTAThl U KOPPEKTHUPOBATH METO/bI PEUICHHS C YUETOM MOJTYYEHHBIX PE3yJIbTaTOB;



— pemath KayeCTBEHHBIE 3a/ladyd, TPEOYIONIUE MPUMEHEHHS 3HAHUH U3 Pa3HBIX Pa3JeioB IIKOJIHHOTO
Kypca (QU3MKH, a TaKXKe WHTEerpali 3HAaHWW W3 JPYTUX MPEeIMETOB €CTECTBEHHO-HAy4YHOTO IHKIIA:
BBICTPAMBATh JIOTHYECKYIO LIEMIOYKY PACCYKICHHUM C ONOPON HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznyecKue SIBICHHUS,

— WCIIOJIB30BaTh TEOPSTUUECKUE 3HAHUS [Tl OOBSICHEHHSI OCHOBHBIX IIPHHIIAIIOB PA0OTH M3MEPUTEILHBIX
puOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

— NIPUBOJUTH MPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX yUEHBIX-(U3UKOB B pPa3BUTUE HAyKH, B
00BSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

— aHAJM3WPOBATh U OIICHUBATH IOCIEACTBHS OBITOBOW M TMPOM3BOJACTBCHHOHN IEATEIILHOCTH YEJIOBEKa,
CBS3aHHOM ¢ (PU3MYECKUMH IPOLECCaMH, C MO3UIUI IKOJIOIMYECKOil Oe30MacHOCTH, MPEACTaBICHUN O
palMOHAIBHOM TPUPOJIONOJIb30BAaHUU, @ TAaKXE PAa3yMHOM HCIOJIb30BaHUM JOCTUKEHUM HAayKU U
TEXHOJIOTHH JIIsl TaTbHEHUINIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBa;

— TMNPUMEHATh pa3UYHBIC CIOCOOBI pPaboTel ¢  HWHPOpMarmer (HU3MYECKOTO COJCpKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHM: MPHU 3TOM HCIOIb30BaTh COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUU MJIA TOWCKa, MepepadOTKHM U MpenbsSBICHHS Y4eOHOM U HAy4yHO-
MOMYJISIPHOW  MH(OPMAINK, CTPYKTYPHUPOBAHUS W HWHTEpIpETanud HWHDOpPMAIMH, MOJYICHHOW U3
pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIM3UPOBATH IOJydyaeMylo HWH(OpMaInuio U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUM, TAK U1 HA OCHOBE aHAIHM3a UCTOYHUKA WH(OPMALIUU;
— TPOSIBIATH OPTaHHU3AI[MOHHBIE U MO3HABATENBHBIE YMEHUS CaMOCTOSTENIBHOTO MPUOOPETEHUS HOBBIX
3HAHUH B MPOIECCE BHITIOJIHEHHS MTPOCKTHBIX U YYEOHO-UCCIIEA0BATEIbCKUX PabOT; paboTaTh B TPYyIIIE C
WCIIOJTHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH, IIIAHUPOBATh pa0OTy TPYIIIBI, PAIMOHAIBHO PACIIPEEIIATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsSX, AJEKBATHO OLIEHWBATH BKJIAJ KaXJOr0 M3 YYaCTHHUKOB
TPYNIBI B pelIeHHE paccMaTprUBaeMoil MpoOIeMbl;

— TIPOSIBJISITh MOTUBALIMIO K Oyaymied npodecCuoHaIbHON ACSITENBHOCTH MO CIEIHUATBHOCTAM (PU3HUKO-

TEXHUYECKOTO MPOQUIIS.

11 kaacc

B npouecce uszyuenusa Kypca gpuzuku yenyonénnozo ypoeus ¢ 11 knacce yuenux nayuumes:

— TOHUMAaTh POJb (U3UKU B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMabHOM U 3THYecKo cdepax
NESITEIbHOCTH 4YeJIOBeKa; pojib U MecTO (PU3MKM B COBPEMEHHOM HaydyHOH KapTUHE MHpa; poJib
ACTPOHOMHHU B TPAKTUYECKOW NEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM HAayYHO-TEXHMUYECKOM PAa3BUTHUH;
3HaYeHHUE OIUCATEIbHOM, CHUCTeMaTH3UpYIOleH, OOBSCHUTENbHON W  NPOTHOCTHYECKOH (QyHKIIHIA
buznyecKoil TEOpUN — 3IEKTPOJUHAMUKY, CIEIHUATbHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH;
posb (u3nyeckoi Teopuu B (POPMHUPOBAHWUU TIPEICTABICHUM O (PHU3NYECKON KapTHHE MHPaA, MECTO
¢u3nuecKkoil KapTHHBI MHpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUN
0 MIPUPOJE; — pa3INyaTh yCIOBUS MPUMEHUMOCTH MOAENed (U3NYECKUX TeN M IMPOLECCOB (SBICHUN):

OOIHOPOJHOE  JJICKTPHUYECKOC U OAHOPOJHOC MArHuTHOC II0JId, TapMOHHUYCCKHC KOJ'IC63HI/I$I,



MaTeMaTUYECKUN MAasiTHUK, WJCAIbHBIM NPYKUHHBI MAasSTHUK, TaPMOHMYECKHE BOJIHBI, HJICAJIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKAs JIMH3a; MOJIeTIell aToMa, aTOMHOTO Si/[pa M KBAaHTOBOI MOJIENIN CBETa;

— pa3nuyarh ycjaoBHsl (TpaHHIlbl, 00JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIMIA
xapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH MCIIOJIb30BAaHMSI YACTHBIX 3aKOHOB,;

— aHaIM3MpOBAaTh U OOBSICHATH 3JICKTPOMArHUTHBIC MPOLECCHl M SIBJICHUS, HCIONb3YS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKH U CHEIHATbHON TEOpUH OTHOCHUTEIBHOCTU (3aKOH COXpPaHEHUs
ANEKTPUYECKOT0 3apsiia, cuia Ammepa, cwia JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM HHIYKIUH, MPaBUIIO
Jlenna, cBa3p DJIC caMOMHIYKIIMM B 3JEMEHTE 3JIEKTPUUYECKOM LIETH CO CKOPOCTHIO M3MEHEHMS CHUJIbI
TOKa; MOCTYJIAThl CHEIUATIBHON TEOPUH OTHOCUTEIBHOCTH DIHIITEHHA);

— aHaJM3upoBaTh U OOBSCHATH KBAHTOBBIC MPOLIECCHl U SIBICHUS, MCIOJb3Ys MOJOKEHUS KBAHTOBOM
¢usuku (ypaBHeHue OiHIITeliHa a1 ¢doTorddekra, mepBbld W BTOpoM mocTynatel bopa, mpuHIun
COOTHOLLIEHUS HeonpeaenéHHoctel ['eiizen0epra, 3aKOHbI COXPAHEHUS 3apsI0BOr0 U MacCOBOI'O YMCEN U
DHEPIrUM B SJIEPHBIX PEAKLUAX, 3aKOH PaIMOaKTUBHOTO pacnana);

— OIKCHIBaTh (PU3NYECKUE TIPOLECCHI U SABIEHUS, UCTIOIb3Ys BEIUYUHBI: HAMPSHKEHHOCTH JIEKTPUIECKOTO
MoJisl, TMOTEHIMAl 3JIEKTPOCTATUYECKOrO0 TOJS, Pa3HOCTh IMOTEHIIMAJIOB, OJIIEKTPOJBIKYIAS CHIIA,
WHIYKIAS MarHUTHOTO TIOJIsi, MArHUTHBIN MTOTOK, CHJIa AMIIepa, HHIYKTUBHOCTD, JJICKTPOIBIDKYINAS CHJIA
CaAaMOMHIYKIIMH, SHEPTHsI MarHUTHOTO TOJSI MPOBOJHHKA C TOKOM, PEIATUBUCTCKHHA HMITYJIbC, TOJTHAS
SHEpPrusi, YHEPrusi MOKOs CBOOOAHOW YACTUIIBI, SHEPTUS U MMITYJIbC (DOTOHA, MAacCOBOE YHCIO U 3apsij
A1pa, YHEPTHS CBSI3U SAIpa;

— OOBACHATH OCOOCHHOCTH TMPOTEKAaHWs (U3WYECKUX SIBICHUW: OJEKTPOMAarHUTHAS WHIYKIIHS,
CaMOMHJIYKIUS, pPE30HAaHC, HUHTepdepeHIuss BOJH, JIudpakuus, IJUCIEpPCUs, IOJHOE BHYTpPEHHEE
oTpaxkeHue, potornexkrpuueckuii apdexr (poroaddexr), anbda- u 6era-pacnaabl saep, raMma-u3IydeHue
anep; pusndeckre NPUHIUIBI CIEKTPATLHOTO aHadn3a U paboThI 1a3epa;

— OIpEeNeNATh HaIlpaBlieHHEe WHAYKIIMA MarHUTHOTO TIOJISI TIPOBOJAHHUKA C TOKOM, CHJIBI AMITEpa U CHIIBI
Jlopenua;

— CTpPOUTh H300pakeHHe, CO37aBacMOe IUIOCKHM 3€pKajloM, TOHKOW JIMH30M, M PpacCUUTHIBATh €ro
XapaKTePUCTHKH,

— TPUMEHATHh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TIOHATHSA, TEOPUU U 3aKOHBI JUIsl aHalu3a
U OOBSICHEHHSI (PU3UYECKUX IMPOILIECCOB, MPOMCXOAAIIMX B 3BE3/1aX, B 3BE3AHBIX CUCTEMaX, B
MEXTaJIAKTHIECKON cpefie; IBMKEHNS HeOSCHBIX TeJ, SBOTIONNH 3BE31 1 BceeneHHow;

— TPOBOAWTHL UCCIEJOBAHME 3aBUCUMOCTEH (U3UYECKUX BEIMYMH C MCIOJNB30BAHHEM MIPSIMBIX
U3MEPEHHIl: PU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOTYYEHHONW 3aBHCUMOCTH
¢usznyecKux BEIWYMH B BHJE TpapUKOB C YYETOM aOCONIOTHBIX IOTPEIIHOCTeN HM3MepeHui, nenarb
BBIBO/JIBI 110 pPE3YJIbTaTaM MCCIIEIOBAHMUS;

— TPOBOJUTH KOCBEHHBIE M3MEpPEHUsT (PU3NYSCKUX BEIMYUH; MPU ITOM BBIOMPATH ONTUMATBHBIA METO]
U3MEPEHMS, OLIEHUBATh A0COIOTHBIC U OTHOCUTENLHBIC MOTPEITHOCTH NMPSIMBIX H KOCBEHHBIX U3MEpPEHUH;

— MPOBOJUTH OMNBITHI MO MPOBEPKE MPEATOKEHHON TMMOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT, COOMpPAThH



AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJIYYEHHBIE PE3yJbTaThl U JI€1aTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTE3bI;

— ONHUCBIBATH METO/IbI IMOJIYYEHHS HAYUYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

— co0nroaTeh TpaBuwiIa 0E30MacHOr0 TpyAa MPH TNPOBEICHHM HCCIEAOBAaHHM B pamMKax ydeOHOro
OKCIEPUMEHTa, TMpaKTHKyMa M  y4eOHO-MCCIIEAOBAaTENLCKOM W TMPOEKTHOW JAEATENbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOPaTOPHOro 000pyAOBAHNUS;

— pemiath pacy€THbIE 33]a4 C SBHO 3aJIaHHOW M HESBHO 3aJIaHHOM (PU3NYECKON MOJEIbIO: HA OCHOBaHUU
aHalM3a YCJIOBHUS BBIOMpaTh (PU3MYECKHE MOJENH, OTBEHYAIONIMe TpPeOOBaHUAM 3a/aud, NPUMEHATH
(dopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH W  MOCTYJaThl (PU3MYECKMX TEOPHH TpU HCHOJIH30BAHUU
MaTeMaTUYeCKUX METOJOB DELICHUS 3aJay, NMPOBOJUTH PacyE€Thl HA OCHOBAHWU HMEIOIIMXCS JaHHBIX,
AHAIM3UPOBATH PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM IMOJIYYEHHBIX Pe3yIbTaTOB;

— peuaTh KayeCTBEHHbIE 3a/ladyM, TPeOYIoLUe MPUMEHEHUs 3HAHUI U3 pa3HbIX pa3JielioB LIKOJIbHOI'O
Kypca (U3MKH, a TaKXKe HWHTErpalii 3HAaHWKW W3 JAPYIHX IPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA:
BBICTPAUBaTh JIOTUUYECKYIO IIEMIOYKY PACCYXACHUI C OMOPON Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznyeckue sBICHHUS,

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA JIJIs1 OOBSICHEHHSI OCHOBHBIX IPUHLIUIIOB PA0OTHI N3MEPUTENIBHBIX
IpuOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX ITPOLIECCOB;

— TPUBOJUTH MPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— aQHAJIM3UPOBATh U OIEHMBATh MOCIEACTBUS OBITOBOM M TNPOM3BOACTBEHHOH JEATENILHOCTH YEIOBEKa,
CBSA3aHHOM C (PU3MYECKHMMH IPOLECCaMH, C MO3UIUI IKOJIOIMYECKOl 0e30MacHOCTH, MPEACTaBIECHUN O
palMoOHaIbHOM IPHUPOJIONOIb30BAaHUHM, a TAaKXKE pa3yMHOM HCIOJb30BAHUU JOCTHMIKECHUM HAyKu H
TEXHOJIOTUH JUIs JalbHEHIIEro pa3BUTHs YeJI0OBEUECKOro 00IIeCTBa;

— TPUMEHSTh pa3du4Hble CIMOCOObI paboThl ¢  HMHpOpMANMEeH (PU3NUECKOTO COAEPKAHHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTHMH: MPU ATOM HCIOIb30BaTh COBPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOTMM Ui TIOMCKa, NepepabOoTKM W MpeabsBICHUS Y4eOHOH M HaydHO-
HOMYJASPHOM MH(MOPMAIMK, CTPYKTYPUPOBAHUS M MHTEpPIpeTalud HHGOpMAIMM, TOJIYYEHHOW u3
pPa3IUYHBIX HMCTOYHMKOB, KPUTHYECKH aHAJIM3UPOBATh TMOJy4aemMyro HHGOpPMAIMI0O M OLIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHMUN, TaK U Ha OCHOBE aHaJIM3a MCTOYHMKA WH(OpMaLUU;
— TPOSIBIATH OPraHU3AI[MOHHBIE U MO3HABATEIbHBIE YMEHHUS CaMOCTOSITENIBHOIO NMPUOOPETEHHs HOBBIX
3HaHUH B Mpoliecce BHIOIHEHUS NMPOEKTHBIX U yU4eOHO-HCCIEeI0BATENbCKUX PadoT; paboTaTh B TPYIIIE C
UCIIOJIHEHUEM pa3IMYHbIX COLMATIBHBIX pOJieH, MIaHUPOBaTh PabOTY IPYIIIbI, PAlIHOHAIILHO paclpeeNiTh
JESTeIbHOCTh B HECTAHJIAPTHBIX CHUTYalUsAX, aJ€KBATHO OILIEHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB
TpyNIbl B pelIeHHe paccMaTpuBaeMoil mpoOIembl;

— MPOSBIATh MOTHBALMIO K Oyaymie npodecCHoHaNbHOM NeSTeNbHOCTH MO CHEIMAIbHOCTIM (PU3HKO-

TEXHHUYECKOTO MPOUITS.



