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Pabouas mporpamma mo yuebHomy mnpeamery «OU3MKA» Ha ypoBeHb cpenHero ooOIero
o0pa3oBaHHsl COCTaBJeHa C ydeToM pabouell mporpamMMbl BOoCHuUTaHUs. BocrnurarenbHbBIN
NOTEHIMAJ TAaHHOTO Y4eOHOTro mpeaMeTa 00ecredrBaeT pean3alnio OJaronpusSTHBIX yCIOBUN
JUTSL pa3BUTHSI COLMAIBHO 3HAYMMBIX OTHOIICHHN OOYYarOIIMXCS U MPEXIE BCEro IEHHOCTHBIX
OPUEHTUPOB (LIENEBBIX NpUOpUTETOB). LleneBble OpUEHTHUPBI PE3YIbTATOB BOCIHUTAHMS Ha
YPOBHE CpeIHEero 001ero 0opa3oBaHus:
I'paxxnanckoe BocnuTanue:
OCO3HAaHHO  BBIPAKAIOIIMK  CBOKO  POCCHUMCKYIO  TPaXJAHCKYK)  IPUHAJJIEKHOCTb
(MOIEHTUYHOCTH) B TOJUKYJIBTYPHOM, MHOTOHAIlMOHAJIBHOM W MHOTOKOH(ECCHOHATHHOM
poccuiickoM 00IIecTBE, B MUPOBOM COOOIIECTBE;
CO3HAIOUINI CBOE EAMHCTBO C HAapoJoM PoccuyM Kak HMCTOYHMKOM BIIACTH M CYOBEKTOM
TBHICSYEJIETHEH ~ POCCHUMCKOM  TOCYHAapCTBEHHOCTH, ¢  POCCHIICKMM  TroCynapCTBOM,
OTBETCTBEHHOCTh 3a €r0 pa3BUTHE B HACTOSIEM M OyIylieM Ha OCHOBE HCTOPUYECKOTO
MpocBeUIeHHs, CHOPMUPOBAHHOTO POCCUHCKOTO HAIIMOHATBHOT'O UCTOPUUECKOTO CO3HAHMUS;
MIPOSBIISAIOIINN TOTOBHOCTh K 3amuTe POAUHBI, CIOCOOHBIN apryMEHTUPOBAHHO OTCTauBAaTh
CYBEpPEHHUTET M JOCTOMHCTBO Hapoja Poccum u Poccuiickoro rocyaapcrBa, COXpaHATbh U
3aIIMIIATh HCTOPUYECKYIO IIPABAY;
OPUEHTUPOBAHHBI Ha AaKTUBHOE TPa)XJAHCKOE YYacTHE HAa OCHOBE YBa)KCHHUS 3aKOHA U
IIPaBOIIOPsIJIKA, IPaB U CBOOOJ] COrpa)/iaH;
OCO3HAHHO U JESITENbHO BRIPAXKAIOIINUN HETPUATHE JII000H JUCKPUMHUHALIUYU 110 COLIMATILHBIM,
HallMOHAJIbHBIM,  PAacoOBbIM, PEJIUTHO3HBIM  IpPU3HAKAM, MPOSIBICHUNH SKCTPEMHU3MA,
Teppopu3Ma, KOpPYILHNH, aHTUTOCYJAPCTBEHHOM 1€ATEIbHOCTH;
00JIaafOIIM ONBITOM TPAKIAHCKON COIMAIBHO 3HAYMMOW AEATENBHOCTH (B YUCHHYECKOM
CaMOYIIPABIICHNUH, BOJIOHTEPCKOM JIBM)KEHHH, SKOJIOTMYECKHUX, BOCHHO- MAaTPUOTUYECKUX U
Ipyrue o0beIMHEHUSX, aKIHsIX, IPOrpaMMax).
IHaTpuoTrnyeckoe BociuTaHue:
BBIPQXKAIOUIUI CBOI HALIMOHAIBbHYIO, STHUYECKYIO IPHUHAJUIEKHOCTh, NPUBEPKEHHOCTh K
POJHOM KyJbTYpE, II0O0Bb K CBOEMY HapOAY;
CO3HAKIIMM IPUYACTHOCTh K MHOTOHAallMOHAIBHOMY Hapoxay Pocculickonn ®enepanuu,
poccuiickoMy OTe4ecTBY, POCCUICKYIO KYJIbTYPHYIO HIEHTUYHOCTD;
MPOSBIISAIONINN J€SITEIbHOE 1IEHHOCTHOE OTHOLIEHHE K HCTOPHUYECKOMY M KYJIbTYPHOMY
HACJIEIUI0 CBOEr0 M Jpyrux Haponos Poccum, Tpaguinusam, Opa3gHUKaM, MNaMATHUKAM
HapoJI0B, IPOKMUBAKOIINX B pOAHOM cTpaHe — Poceny;
NPOSBISIIOIIMI ~ YBaKEHHE K  COOTEYECTBEHHHMKAaM, NPOXKHUBAIOUIMM 33  PyOexoM,
MTO/ICPKUBAIOIINM UX IIPaBa, 3aIUTY UX UHTEPECOB B COXPAHEHUN POCCUICKON KYJIBTYPHOU
UJEHTUYHOCTH.
JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:
MIPOSABIIAIOIUN  [TPUBEPKEHHOCTh TPAAUIIMOHHBIM JTyXOBHO-HPaBCTBEHHBIM IIEHHOCTSM,
KyJIbType HapomoB Poccum ¢ y4eTOM  MHUPOBO33PEHYECKOIO,  HAIMOHAJIBHOIO,
KOH(ECCHOHATIBLHOI'O CAMOOIIPE/IeIICHHS;
JNEUCTBYIOIMI W OLICHUBAIOIINNA CBOE NOBEJACHUE M IOCTYNKH, MOBEAEHUE U TMOCTYIKH
JPYTUX JIIOJIEH C MO3MLIMHA TPAJIULHUOHHBIX POCCUHCKUX JTYXOBHO- HPAaBCTBEHHBIX LIEHHOCTEH
U HOPM C OCO3HaHUEM IMOCIEACTBUM IOCTYNKOB, JEATEIBbHO BBIPAXKAIOIUN HENPUITHE
AHTUT'YMaHHBIX U ACOLIMATIBHBIX MOCTYIIKOB, OBEIECHNUS, IPOTUBOPEYAILUX ITUM LIEHHOCTSIM;
MPOSABISAIONINN  yBaKEHUE K JKM3HM M JOCTOMHCTBY KaXKIOrO 4YelloBeKa, CB00Ooje
MHUpPOBO33PEHYECKOr0 BBIOOpa M CaMOOMNpEJAETCHUs, K MPEJACTaBUTENSIM Pa3TUYHBIX
STHUYECKHUX TIpyMIM, penuruii HapoaoB Poccuu, MX HalUWOHAJIBHOMY JOCTOMHCTBY U
PEITUTHO3HBIM YYBCTBAM C YYETOM COOJIIOJCHHMS KOHCTUTYLMOHHBIX IpaB U CBOOOJ BCEX
rpax/iaH;
MTOHUMAIOIINN U JAESITEIbHO BBIPAKAIOIUN EHHOCTh MEXHAIIMOHAIBHOIO, MEXPEIUTHO3HOTO
corjacusi Joneld, HaponoB B Poccum, CrmocoOHBI BeCTH OWAIOT C JIIOJBMH Pa3HBIX
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HALIMOHAJIBHOCTEN, OTHOLIEHUSI K PEJIUTMA W PEJIIMTHO3HOM IPUHAIJIEKHOCTH, HAXOIUTH
oO1iue 1eau U COTPYIHNYATh JUIsl UX JOCTH)KECHUS;

OPUEHTUPOBAHHBIM HA CO3/IAHUE YCTOMYMBOW CEMbHU HAa OCHOBE POCCHMCKHMX TPAJIUIIMOHHBIX
CEeMEMHBIX IEHHOCTEH, MOHUMAaHUs Opaka Kak COl3a MYXXYMHBI U KEHIIMHBI JUISl CO3/IaHus
CEMbH, POXKJIECHUS U BOCIIUTAHUS B CEMbE AECTEH, HENPUATHUS HACWIHS B CEMbE, yXOJa OT
POIUTENBCKON OTBETCTBEHHOCTH;

obOnanaromuii  CPOPMUPOBAHHBIMHM  MPEACTABICHUSMU O I[[EHHOCTH U 3HAYCHUHM B
OTEUECTBEHHOW M MHPOBOM KyJIbType S3BIKOB M JUTEparypsl HaponoB Poccun,
JEMOHCTPUPYIOIINI YCTONYMBBIA UHTEPEC K YTEHUIO KaK CPEJICTBY MTO3HAHUS OTEYECTBEHHOU
Y MUPOBOU TyXOBHOM KYJIbTYPBI.

IcTeTHYECKOE BOCIIUTAHHE:

BBIPAYKAIOIIMN MOHUMaHWE [IEHHOCTH OTEYECTBEHHOIO U MUPOBOTO UCKYCCTBA, POCCUMCKOIO
Y MUPOBOT'O XYyJI0KECTBEHHOI'O HACIIEAUS;

MPOSIBJISIFOIIUA BOCTIPUUMYHUBOCTH K Pa3HbIM BUJIaM UCKYCCTBA, IOHUMAHUE YMOIMOHATILHOTO
BO3JEHUCTBUSI HMCKYCCTBA, €r0 BJIUAHHUS Ha IIOBEJACHUE JIIOJCH, YMEIOIMNA KPUTUYECKU
OLICHHUBATH TO BIIMSHUE,

MPOSIBJISIIOIINAN TMIOHMMAHUE XYJO0KECTBEHHOM KYyJIbTYpbl KaK CpPEIACTBA KOMMYHHUKALUHUH H
CaMOBBIPQKEHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHHUS HPABCTBEHHBIX HOPM, IICHHOCTCH,
TpaJIULMi B HCKYCCTBE;

OPUEHTHUPOBAHHBIM HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAKECHHUE, pPeaTu3allii0 TBOPYECKHUX
CIIOCOOHOCTEH B pa3HBIX BUJAX UCKYCCTBA C YIETOM POCCHICKHUX TPATUIIMOHHBIX TyXOBHBIX U
HPABCTBEHHBIX IIEHHOCTEH, HA 3CTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

®dusznyeckoe BOCHUTaHHE, (POPMUPOBAHHE KYJBTYPbI 3/10POBbS W 3MOLHOHAJIBLHOIO
0J1aronosIy4us:

MIOHUMAIOIINN U BBIPAKAIOIIUI B MPAKTUYECKON €ATEIbHOCTH LIEHHOCTD JKU3HHU, 3/10POBbS U
0€30I1aCHOCTH, 3HAYE€HUE JINYHBIX YCWIMHA B COXPAHEHUU M YKPEIJICHUU CBOETO 3/10POBbS U
310pPOBBS APYTHUX JHOJEH;

coOJroJaroIMii MpaBuiIa JTMYHON U OOLIECTBEHHOW 0€30MacHOCTH, B TOM YHCie Oe3011acHOro
MOBEJIEHUsI B UH(POPMAIIMOHHOM Cpeie;

BBIP)KAIOLINM Ha MpPAaKTUKE YCTAaHOBKY Ha 3J0pOBBIM 00pa3 XKM3HU (30pOBOE IMHUTAHMUE,
cOOIOIGCHUE TUTHEHBI, PEKUM 3aHATUNH M OTJbIXa, PETYISPHYIO (PU3MUECKYI0 aKTUBHOCTD),
cTpemiieHHe K (PU3MYECKOMY COBEPIIEHCTBOBAHUIO, COOMIOAAIONIMI U MponaraHIupyromui
0e30MacHbII U 3I0pOBBI 00pa3 KU3HU;

MPOSIBJISIIOIIMI CO3HATENbHOE M OOOCHOBAaHHOE HENpUSATHE BPEIHBIX MPUBBIUEK (KypeHus,
yHnoTpeOJeHUsT aJIKOroJisl, HAapKOTHKOB, JIIOOBIX (OPM 3aBUCHUMOCTEH), IECTPYKTHUBHOTO
MOBEJCHUsT B OOIIecTBe M LU(POBOM cpene, MOHUMaHME UX Bpeaa Ui (PU3MYECKOTO U
MICUXHYECKOTO 37]0POBbS;

JI€MOHCTPHPYIOLINI HaBBIKU Pe(IIEKCUU CBOET0 COCTOSHUS ((PU3NUECKOTO, SIMOIIMOHAIILHOTO,
TICUXOJIOTHYECKOT0), COCTOSIHHSI JIPYTUX JIIOJeW C TOYKH 3peHus Oe30MacHOCTH,
CO3HATEJILHOT'O YIIPABJIEHUSI CBOMM dMOIMOHAIBHBIM COCTOSTHUEM;

pa3BUBAIOIINNA CIIOCOOHOCTH aJaNTUPOBATHCA K CTPECCOBBIM CHUTyalusiM B OOLICHHH, B
pasHBIX KOJJIGKTHBAaX, K MEHSIOIUMCS YCIOBHAM (COLMAIbHBIM, HH(POPMALUOHHBIM,
MIPUPOIHBIM).

TpyaoBoe BocnnuTanue:

yBaXKarolUi TPyJ, pe3yiabTaThl TPyAa, TPYAOBbIE U MPO(decCUOHATbHBIE JOCTUKEHUSI CBOMX
36MJIIKOB, MX BKJIQJl B Pa3BUTHUE CBOETO IIOCEIICHHUs, Kpas, CTPAaHbI, TPYAOBbIE JOCTUKEHUS
POCCHIICKOT0 Hapo/1a;

MPOSIBIISIIOIIUI CTOCOOHOCTH K TBOPYECKOMY CO3MIATEILHOMY COLMAIBHO 3HAYUUMOMY TPYAY
B JIOCTYIIHBIX IT0 BO3pPACTy COLMAIBHO-TPYJIOBBIX POJISIX, B TOM YHCJIE MPEAIPUHUMATEIBCKON
JEATEIbHOCTH B YCIOBUAX CaMO3aHATOCTH WM HAEMHOIO TPYAa;

YYACTBYIOUIMN B COLMAIBHO 3HAYMMOW TPYIOBOW JEATEIBHOCTH PAa3HOIO BUAA B CEMBE,
00111e00pa30BaTEIbHON OpraHnu3alluy, CBOEH MECTHOCTH, B TOM YHMCIIE OIJIaYMBAEMOM TPY/IE B
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KaHUKYJSPHBIE TIEPHOJBI, C yYETOM COOJIOJCHHS 3aKOHOAATENhCTBA Poccuiickoii
denepanuu;

e BBIPAXKAIOIIUN OCO3HAHHYIO TOTOBHOCTH K IMOJIYYCHHUIO MPOPECCHOHATBHOTO 00pa3oBaHUs, K
HEMpPEephIBHOMY 00pa30BaHUIO B TEUEHUE KU3HU KaK YCIOBHIO YCIENIHON MPodeccHoHanbHOM
H OOIIECTBCHHOM ICATCIIBHOCTH;

e TMOHUMAIOLIMI crieuu(UKy TPYAOBOH NEATEIbHOCTH, PEryJIMPOBAHUS TPYIOBBIX OTHOIICHUH,
camooOpa3zoBanuss ©  Npo(ecCHOHAILHONH  CaMOMOATOTOBKM B HMH(DOPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBI YUUTHCA U TPYIAUTHCS B COBPEMEHHOM
00II1ECTBE;

e OpHEHTUPOBAHHBIH HA OCO3HAHHBIM BBIOOp cdepbl TPYAOBOH, HpodecCHoHaTbLHON
NESATEIbHOCTH B POCCHIMCKOM OOIIECTBE C YYETOM JIMYHBIX JKM3HEHHBIX TUIAHOB,
nmoTpeOHOCTEN CBOEH ceMbH, OOIIECTRA.

IK0JIOTHYECKOE BOCITUTAHUE:

e JIEMOHCTPUPYIOUINII B MOBeIEeHUU CHOPMUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPbl HA OCHOBE
MMOHVUMAHUS BIUSHUS COIUATBHO-DKOHOMUYECKUX TPOIECCOB Ha MPHUPOAY, B TOM YHCIIC HA
rJ100aTbHOM YpPOBHE, OTBETCTBEHHOCTh 3a JCWCTBUA B MPHUPOJIHON Cpele; BbIpa)KaroIiuii
NEATEIIbHOS HEMPUSATUE NCUCTBUN, TPHHOCSIIMX BPEI MPHPOJC; NMPUMCHSIIONIMA 3HAHHS
€CTECTBEHHBIX U COLMAJBbHBIX HAyK AJIS Pa3yMHOro, OEpEeXIUBOTO MPUPOJONOIb30BAHUS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE;

e HMCHOIIUA U Pa3BUBAIONIMI OMNBIT JKOJOTMYECKH HAIPABICHHON, MPUPOIOOXPAHHOMH,
pecypcocOeperaroieii 1eaTeIbHOCTH, YI4aCTBYIOIIUN B €ro MPUOOPETEHUN APYTUMHU JIIOAbMHU.

LleHHOCTH HAYYHOI0 MO3HAHUS:

e JICATENHHO BBIPAKAIOIINN TIO3HABATEIHHBIC WHTCPECHI B Pa3HBIX IMPEIMETHBIX O0JIACTSIX C
Y4€TOM CBOMX MHTEPECOB, CHIOCOOHOCTEH, TOCTUKEHHUIA;

e O0JIaTarONIMiA MPEJICTABICHUEM O COBPEMEHHOW HAyYHOW KapTUHE MUPA, JTOCTHKCHHSIX HAYKH
U TEXHUKH, apryMEHTUPOBAHHO BBIPAKAIOMIMIA IMOHMMAHHE 3HAYEHUS HAYKH B JKU3HH
poccuiickoro oomecTBa, oOecrnedYeHHHu ero Oe30HmacHOCTH, TI'yMaHUTapHOM, COLMAIbHO-
SKOHOMMYECKOM pa3BuThu Poccuu;

e JIEMOHCTPHUPYIOIINI HABBIKU KPUTHIESCKOTO MBIIIJICHUS, ONPEICICHIS JOCTOBEPHOW HAYIHON
nH(OPMALIUY U KPUTUKH aHTUHAYYHBIX TIPEICTaBICHUN;

e Ppa3BUBAIONIMK W NPUMCHSIONIMA HABBIKA HAOIOJCHUS, HAKOIUICHHWS W CHCTEMaTH3aI[uu
(haKkTOB, OCMBICIIEHHUS OTBITA B €CTECTBEHHO-HAYYHOM U T'yMaHUTapHON 001acTAX MO3HAHMS,
HCCIIeIOBATEIILCKOM JICSITeTLHOCTH.

Coaepxanue yueoHoro npegmera PU3NKA
YPOBEHb — yenyO1eHHbll
10 KJIACC

Pa3znen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

Ouznka — (yHIaMeHTalIbHAss HayKa O mpupoje. HaydHplii METOJ MO3HAHUS M METOIbI
UCCIIeTOBaHMs PU3NYECKUX SBJICHUH.

OKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Npuposl. Habmonenue u skcriepuMeHT B
dusuke.

CriocoObl n3MepeHus: GU3MUECKUX BENWYHH (AHAJIOTOBBIE U IU(MPOBBIE U3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3MepeHuil pu3ndeckux BeITU4rH (a0CONIIOTHAS U OTHOCUTEINbHAs).

MopnenupoBanue (QpU3UUYECKUX SBICHHUN U MPOLECCOB (MaTepuaibHas TOYKa, aOCOTIOTHO
TBEPIOE TEIO0, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsn). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIbI €ro MpUMeHUMOCTH. Du3ndeckas TEOpHusl.
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Pors m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne cuibl TOKAa W HANPSYKEHHUsT B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ nudpoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPU [TOMOLIY KOMITBIOTEPHBIX JATYUKOB.

Pa3gen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMWXKEeHMs. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKLUUHW HAa OCH CHUCTEMBl KOOpIUHAT.
Tpaexropust.

[lepemerienne, CKOpOCTh (CpeAHSsl CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U YT MaTepUalbHON TOYKU OT BPEMEHU U UX IPpaPUKH.

CBoOonHOe majeHue. YCKOpeHHe CBOOOIHOro majieHwus. J[BukeHue Tena, OpOLIeHHOIO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIbHOU TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepUaIbHOM TOYKH 10 OKPYKHOCTHU. YTJ0Bas U
nuHeiHass ckopocTh. llepuox u wacrota obOpamienus. LleHTpocTpemutenbHoe (HOPMAalbHOE),
KacaTeJIbHOe (TaHreHIMAJIbHOE) U NIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpOHCTBA M TEXHOJOTHYECKHE IPOLECChl: CHUAOMETpP, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeayl, CKOPOCTHBIE TUQTHI.

Hemoncmpavyuu.

Monenb cucteMsl OTCUETA, MIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

CrocoOBI UCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaeabHoro nepexoaa U i3MepeHue MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenue ckopocTH npu ABMKEHUN IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TPaeKTOpUi, CKOPOCTEW IBHKEHHUS OJHOTO U TOTO K€ Tella B Pa3HBIX
CHCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

M3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONPEAEICHUS MTHOBEHHONW CKOPOCTH.

N3mepenne ycKopeHuss TMpU MPSMOJIMHEHHOM pPAaBHOYCKOPEHHOM JABW)KEHHH IO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE IIU(PPOBOI
nabopaTopun).

N3ydeHnue aBuKeHUs Tea, OpOIIEHHOro ropu3oHTaidbHO. [IpoBepka rumoressl 0 mpsiMoi
MPOMOPLUOHAIEHON 3aBUCIMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.
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W3yueHue ABMKEHUS Tela M0 OKPY>KHOCTH C TOCTOSTHHOM MO MOAYJIO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEpHoja OOpalieHus KOHUYECKOTO MAasTHHKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprotona. MHepunanbubeie cucteMsl oTcuéTra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HemneprmanbHbie cUCTEMBI OTCUETa (OMpEIeICHUE, IIPUMEPHI).

Macca tena. Cuia. IlpuHnun cynepno3unmu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpertunii 3akoH HproTOHA 117151 MaTEpHAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOWU MacCCHI.

Cuna TsoKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BHXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJBXEHUS M CHJIA TPEHUS TIOKOS.
Koaddunment tpenus. Cunia conpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEIBHOTO JABHKEHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuiia Apxumena.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKUE TPOIECCHI: MOAIIUIHUKHN, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenue AByX IMJIMHAPOB WM IIAPOB Pa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHUEM MaCChI Tesa
Ha €ro YCKOPEHHE B MHEPIIMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHHKAIOIIMX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTts.

Bec tena mpu yckopeHHOM TTOAbEME U TIaJICHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepeHne paBHOIEHCTBYIOIIEH CUJT TP IBUIKEHUU OpycKa 110 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHH JBMKEHHsSI OpycKa IO HaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOIIMX B MPYXHHE W PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTON depe3 NETKHi OJI0K.

W3mepenue koddduirenTa TpeHus Mo BeIUYHHE YTI0BOTO KOd((HUIIMEeHTa 3aBUCUMOCTH
Fp(N).

UccnenoBanne nBWKEHHUS Opycka 1O HAKJIOHHOW TUIOCKOCTH C  TMEPEMEHHBIM
K03(pPHUIIUEHTOM TPEeHHUS.

N3yuenue ABMXKEHUS Irpy3a HAa BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOTO Tea.
MoMmeHT cuibl OTHOCUTENBHO ocu BpaieHus. [lnedo cunpl. CrnoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHSI.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIAAb OIIOPBI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepHallbHOW TOYKH, CUCTEMbI MaTepHUANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepHualbHbIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

VMITynbC CHIIBI M1 MU3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

MomeHT umnyibca MarepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCA B IEHTPAJIbHbBIX MOJISX.

Pabora cuiel Ha MajoM W Ha KOHEYHOM nepemerneHuu. ['padudeckoe mpeacTaBieHue
pabOTHI CHIIBI.

MOIIHOCTD CHUJIBL.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. TeopemMa 00 W3MEHEHMHM KHHETHYECKOU
SHEPrUY MATEPHAITBHON TOUKHU.

IToreHManpHbIE U HENOTEHIMANbHbIE CUIIbl. [loTeHnManbHas sHeprus. [loreHuumanbHas
SHEprus ynpyro aepopmupoBaHHON TpyXHUHBI. [loTeHIMaNbHAsS dHEPTHUs Tela B OJHOPOJAHOM
rpaBUTAMOHHOM IToJie. IloTeHnuanbHas SHeprus Tejaa B TPABUTALMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPIHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUUECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum [ WACaIbHOM JKUJKOCTH KakK CJEACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOW dHEPTHUH.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: JIBHKEHHE PAKET, BOJIOMET,
KOTEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, PUTYPHOE KaTaHWE HA KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepeHrie MOIITHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUHU pabOoThI.

BzaumHble mpeBpalnieHus KUHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui NpHu JEHCTBUU Ha
TEJIO CUJIBbI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.
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N3mepenne ummysbca Tena no TOpMO3HOMY IYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue coxpaHeHUs1 UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS TPHU IBUKCHUH TeJla 10 HAKJIOHHOW TIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUuU.

OcHoOBHbBIE TMOJIOKEHUS MOJEKyIsipHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxenue. XapaxkTep ABIKEHHS U B3aUMOJCHCTBHUSA
YyacTull BeniecTBa. Mojiesin CTpOSHHsI Ta30B, KUAKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepbl Mosekyn (aromoB). KommuecTBo
BeulectBa. [locrosunas ABorazapo.

TemmoBoe paBHoBecue. Temmepatypa u crocoObl e€ m3mepenus. lllkama Temmeparyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTULIBI Ta3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECUCTBYIOT APYT C APYIOM.

['a3oBble 3akoHBL. YpaBHeHHe MennaeneeBa—Kianelipona. AOCONIOTHAs TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon [anbrona. M3omporecchl B HIEalbHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe MmpencTaBieHre U30IMPOILECCOB: N30TepMa,
u30Xopa, n3odapa.

CBs3p MeEXIy [aBJI€HUEM U CpeAHEH KHHETUYECKOW DSHEpPruel MoCTyNnaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYJI HJA€aJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KHHETHUYECKOW TEOPUH UJICANIbHOTO Irasa).

CBsi3bp  aOCONMIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW dHEPruel MOCTYyNaTENbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsSI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xunkocrei.

Mopens onbita LlTepHa.

[TputsxeHue MOJIEKYII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEpMUYECKOTO TMpolecca (pPeKOMEHJOBAHO MCIONIb30BaHHe LU(POBOH
nabopaTopun).

M3yuyenue n30X0pHOTo Ipolecca.

N3yuenne n3o6apHoro mnporecca.

IIpoBepka ypaBHEHHS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.
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Tepmomunamuueckass  (TJI)  cucrema. 3agaHve  BHEIIHMX  YCJIOBHM IS
TEPMOJAMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHMH: YypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. Brlpaxenue mis
BHYTpPEHHE!N 3HEPTUH OJJHOATOMHOT'O M/I€aIbHOIO Iasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya KkKak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEpMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEIJI0EMKOCTH
BEILECTBA. YpaBHeHHEe Maiilepa. YienbHas Temiora cropaHus TomuBa. Pacuér konmdectBa
TEIUIOTHI IIpH Teruionepenade. [lonstue 06 anuadatHoM mpoiiecce.

[lepBblii 3ak0H TepMoauMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabdorta
KaK Mepbl U3MEHEHUsl BHYTPEHHEH YHEPTrUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbl NMPOXOAUT EIUHCTBEHHasl ajauadara.
AOcouroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIIOTYy OT Ooyiee XOJOJHOrO Teina K Oosiee Harperomy ©Oe3 kommeHcanmu (Kiaysuyc).
HeoOpaTtumocTs TpUpOIHBIX TPOLIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII/1. Lukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUrareiei. TemnoBoe 3arps3HEHHE
OKPYKaIOIEeH Cpebl.

TexHUuyeckue yCTpoHCTBAa M TE€XHOJIOTMYECKHE MPOLECCHI: XOJOIMUIbHUK, KOHIUIMOHED,
JU3ENIbHBIA U KapOIOpaTOpHBIM JIBUTATeNM, MapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX
TEMIEPATYpP, YTWIN3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAcoca,
yTUIIU3aLKsg OMOOPraHUYECKOr0 TOIUIMBA JJIs1 BBIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

M3MeHeHne TeMIiepaTypsl Ipy ainabaTHYecKOM PaclIMpeHHH.

BosaymiHoe orauso.

CpaBHeHuE yIeNbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KoMmnploTepHbIE€ MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeMT0OEMKOCTH.

HccnenoBanue npoluecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydeHne B3aMMOCBSA3M 3HEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTypbl
KHTIEHUS JKUIKOCTEH.



Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe u kureHwe. YJenbHas TemjioTa
napooOpa3oBaHusl.

Hacpimennsle ¥ HeHachllleHHbIE Mapbl. KaudecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUsI HACBIIICHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBHIIIEHHOIO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpuctauM3anus. Y aelbHas TerioTa miasienus. Cyonumanusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartwe. Casur. Moayns FOnra. Tlpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHWN YacTHUIl BEIIEeCTBA KaK IMPUYMHA TEIJIOBOTO PaCHIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprUn B (ha30BBIX MEPEXOIAX.

VYpaBHeHHEe TEII0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHUEe. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanunspHbie
saBieHUd. /aBieHue noj MCKpUBIEHHON MOBEPXHOCTHIO xuaKkocTH. Dopmyina Jlamaca.

TexHuueckue yCTpoilcCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBpPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noHWKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CwmauuBaHme.

KanunnspHusie ssBneHus.

Mojieny HEeHBIOTOHOBCKOM KHUAKOCTH.

Crioco6b1 U3MEpEeHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! neopmarmii.

Habmroienue maneix gedopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJa.

N3y4eHne CBOMCTB HACBHIIIEHHBIX IApOB.

H3mepenne abCoOTHO BIIaXXHOCTH BO3/yXa U OIIEHKA MacChl MapoB B IOMELIEHUH.

N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

DneKkTpu3anus Tel U e€ MpOsIBIEHUs. DIEKTpUUYECKUi 3apsn. J[Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKH, AMAIEKTPUKH M MOJYIPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.
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B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexkrpuueckoe nojie. Ero aelicTBrue Ha 37€KTPUUECKHUE 3apsbl.

Hanpsoxkéanocts  anekrpudeckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
3JIEKTPUYECKOTO 10JIsL. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIMANIOB M HaIPSKEHUE.
[ToreHunanbHast ~ JHEpruss  3apsga B DJEKTPOCTaTUYECKOM  IOJIE. [HoTenunan
AJIeKTpocTaTuyeckoro mnosis. CBs3p HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMAJIOB  JUIS
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOJITHOPOJAHOTO).

[IpuHUUIT Cynepro3UIIMK SJEKTPUYECKHUX MTOJIECH.

[Tone ToueuHoro 3apsima. [lome paBHOMEpHO 3apsbkeHHOU cdepbl. Ilome paBHOMEpHO
3apspkeHHOro 1o oOBEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUTOCKOCTH.
KaptrHbl mMHMI HANPS>)KEHHOCTU ATUX TOJIEH U 3KBUIIOTEHIMATIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JIM3IIeKTPUKHY B JIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKkas NIpOHUIaeMOCTh BEIIECTBA.

Kongencarop. OneKTpoEéMKOCTh  KOHJEHCATOopa. DONeKTPOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopa.

[lapanmnensHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenmoBaTenbHOE — coenMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHEHCATopa.

JIBrKeHUe 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue ycTpoilCTBa M TEXHOJOTHMUECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsS 3aIIUTa, 3a3eMJICHHE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DNEKTpUUECKOE MO0JIe 3aps’KEHHBIX IIapUKOB.

DNEKTPUUECKOE MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Monens snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3aIlNUTA.

YCTpolCcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOHIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO0 KOHAEHCATopa.

3apsiaKa U pa3psiKka KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OneHka cul B3auMOJCICTBUA 3apsKEHHBIX TEll.

Habmroienue npeBpallieHys SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 W3JTyYeHUs
CBETOJINO/IA.

N3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKalIel KOHIEHCATOP.

Pacripenenenrie pa3HOCTH TOTEHIUANOB (HANpSOKEHHS) TIPH  MOCIEAOBATEIHHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psija KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hanpsoxenue U u 9J1C é.
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3akon Oma 1S ydacTKa Lenu.

DNIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IOMEPEYHOr0 CEYCHHs. YJeIbHOE CONPOTUBIICHHE
BEILECTBA.

[locnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIJIEISIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOMR
(3aMKHYTOM) 3JIEKTpUUYECKOM 11eru. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTkoe 3amMmbIKaHue.

KoHnnieHcaTop B 1enu mocTOsIHHOTO TOKa.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIEPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SJHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUST I PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOJMO/A.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUJIOIIATU
MONEPEUHOT0 CEYCHUS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTM  CHJIBI TOKa OT CONPOTUBIICHHUS IMIPU  IOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3amblkaHUE TaTbBAaHUYECKOTO 3JIEMEHTA U OIlCHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJTKOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA
B IICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanne CMEIIAHHOTO COEUHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIEHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaJTMBAHUS.

VYBenuuenue npejena u3MepeHust amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumoct J/1C ranbBaHUYECKOT0 3J1€MEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUH.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJTIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuyecKkas: TMPOBOAUMOCTh Pa3IMYHBIX BEHIECTB. OJEKTPOHHAS TPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTh  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOOCTBEHHass W TMPUMECHas MPOBOJUMOCTH IOJTYIPOBOIHUKOB.
CaoticTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DJEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALUS. DIEKTPOIIU3.
3akonsl dapajes A1 AIAEKTPOIN3A.
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ONekTpuyeckuii TOK B razax. CaMOCTOATENbHBIH W HECAMOCTOSTEIbHBIA pa3ps.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue yCTpPONMCTBA U IPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
JJIEKTPOHHO-Ty4eBasi TpyOKa, MOIYINPOBOJHUKOBBIE IPUOOPHI: OUOJ, TPaH3UCTOp, (poToauon,
CBETOAMOM, TajbBaHMKA, pPaQUHUPOBAHME MEAM, BBIUIABKA AIIOMMHHUA, DSJICKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 3nekTpoauza dapazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HabGmronenue anexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH O/,

Du3nYecKuil MPAKTUKYM.

Crioco6b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  MU3MepeHud  ¢uiznuyeckux BeauuyuH. OIlleHKa TIpaHull
IIOTPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpKa NMPeUI0KEHHBIX TUIoTe3 (BbIOOp M3 paloOT, OMUCAHHBIX B TEMAaTUYECKHX
paznenax «Y4eHUYecKui HIKCIIEPUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM»).

Me:xknpeameTHble CBSI3HU.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

MeosicnpeOmemnvle nOHAMUA, C6AZAHHBIE C UYUEHUEM MEN 0008 HAYUHO20 NO3HAHUA:
SBJICHUE, HaydHbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsbl, udpoBas 1adbopaTopus.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHHWH. JluHeWHas QyHkus, mapabona,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1MpPy3us, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHUE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOPTraHUYECKOro TOIUIMBA Ul BHIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaATSHDKEHUE U KallWJUIpHbBIE SIBJICHUSI B IPUPOJIE, HNEKTPUUECKHUE SIBJICHUS B dKUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIsIpHasl Macca, MOoJIy4YeHHe HaHOMAaTEPHUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U
ra3oB, JKUIKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAS
JUCCOLMAINs, TalbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.
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Texnonozusa: npeoOpa3oBaHue JBUKEHHUM C UCIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHUE KOHCTPYKIMHU (KPOHIITEHH, pemeéTyarsie
KOHCTPYKIIMH), UCIIOIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATe]Ib BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUH IIOJIYYEHUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEpPUAJIOB, WM  HAHOTEXHOJIOTMH,  DJIEKTPOCTAaTUYECKas  3aluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopaeicTBuE NOCTOSSHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHuTHOE IMOJe€.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CynIeprio3uIMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
WHIYKIUU.

MarnuTtHoe 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKA U KPYroOBOTO
BUTKa). OnbIT Opcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuwia JlopeHua, e€ HampaBieHME M MOAYJb. JIBMKEHUE 3apsyKEHHOM 4YacTUlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MaruauTHoe nosie B BemecTBe. @eppoMarHeTUKH, napa- U JMaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHUE INPOLECCH: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOABHUraTesb SKoOU, yCKOpUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHUTHOTO TIONS TOJOCOBOTO U IMOIKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna 7nuHWI MarHUTHOW WHIYKIMU TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0O KOJIBLIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabGmronenue qrKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOITIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanne MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amrmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OnpeneneHrie MarHUTHOW UHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SIBnenue sneKTpoMarHUTHOM MHAYKIMM. [loTOok BekTOopa MarHMUTHOM MHAyKuuu. JC
WHIYKIUU. 3aKOH JJIEKTPOMAarHUTHOW WHAyKuMu Papanes. BuxpeBoe 3JeKTpUUYECKOE TOJIE.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka HWHAYKTMBHOCTM B LE€NU IOCTOSHHOIO TOKa. fIBieHue
camouHAyKIuu. 3J1C caMOMHIYKITHH.
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DHeprus MarHUTHOTO T0JIS KaTYIIKH C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMYECKHME IIPOLECCHI: WHAYKIMOHHAs II€ub,
COJICHOM I, 3aIIMTa OT JJICKTPU3ALMH TN IIPU IBUKEHUU B MATHUTHOM I10JIE 3€MJIH.

Hemoncmpayuu.

HabumroneHue siBIeHMs 37€KTPOMAarHUTHON MHTYKLIUY.

Uccnenoanune 3aBucumoctd DJC MHAYKIMM OT CKOPOCTH HM3MEHEHHUS MarHUTHOI'O
IIOTOKA.

IIpaBuiio Jlenua.

[Tanenue MaruuTa B aJllOMUHUEBOU (MEHOM) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu D/JC caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne MHAYKIMA BUXPEBOIO MarHUTHOTO T1OJISL.

HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka MOEmH IEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHMS.

['apmonnueckue  konebanus. KuHemaTnueckoe U JAMHAMHUYECKOE  ONMCAHUE.
OHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUsS  MEXaHWYECKOM »Hepruu). BriBojg
JUHAMUYECKOTO ONMCAaHUS TapMOHMYECKMX KojeOaHMM M3 MX SHEpreTHdYeckoro u
KMHEMAaTU4YECKOTO OIMCAHMS.

AmMmmtyaa u ¢aza koneOaHui. CBsi3b aMIUIMTY/ABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon n yacrora konebanuil. Ilepros Manbix cBOOOIHBIX KOJI€OAaHUN MAaTEMaTHYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BolHykneHHble KonebaHus. Pe3onanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxanus Ha BUJ] pe30HAHCHOW KpUBOil. ABTOKOJIE0aHUS.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHblE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHU rpy3a Ha HUTHU OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaomux KoJeOaHui U 3aBUCUMOCTHU MEepHOa CBOOOTHBIX KOJIeOaHUI
OT COMPOTHUBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM IMpPYXHHE C IeJbI0 (OPMUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KoJIeOaHUIX rpy3a Ha MpYKUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U MIPYKUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBM)KEHHUS Tela B X0/Ie KoJIeOaHU Ha yIIpyroM MojiBece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.
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[TpeoOpa3oBaHue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJICOAHUA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koiedbanus.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxarolue 3JIEKTPOMarHuUTHbIE KoJeOaHus. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusl.

IlepemeHHbIIT TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOIEE
3HA4YEeHUE CUJIbl TOKA M HAIPSDKEHMsI IPU Pa3IMuHON (opMe 3aBUCHUMOCTH IIEPEMEHHOIO TOKa OT
BPEMCHH.

CuHycouJabHbIN IepeMEHHbIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIH CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepepada U noTpediaeHUE IEKTPUUECKON
JHEPrUu.

OKOJIOTUYECKHE PHUCKU IPU MPOU3BOJACTBE 3JeKTposHepruu. KymnbTypa mcnonb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUH 3BOHOK,
TEHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHU OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcumsuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOT'O TeHepaTopa.

BbIHY)X1eHHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pe3ucrop, karylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYcTpoiicTBO M NPUHIMIT AEUCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

N3yuenune tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATENBHO COESAMHEHHBIE KOHIEHCATOD,
KaTyILIKYy ¥ PE3UCTOD.

Habmroienue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHA HX pacnpocTpaHeHus. [lonepeuynsle W IpoOAOIbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHa BOJHBI. CBOMCTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHue, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.
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CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJICHHE, MOJSIPU3aLNs,
uHTEephepeHIHs U AUDPaKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanmys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIE€OaHUH.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MPUMEHEHHUE.

HaGumtonenne cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOHM M 4acTOTOMN
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(PHOIECTOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3ydeHue napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonnHEHOE paclpoCcTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
VCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBbI OTpakeHMs cBeTa. [locTpoeHune HM300pakeHHH B IUIOCKOM
3epkane. Chepuieckue 3epkana.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aresb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesoMieHus. IIocTOSHCTBO 4acTOTHI cBeTa U
COOTHOILLIEHHUE JUIMH BOJIH IIPH MEPEXO0JI€ MOHOXPOMATHYECKOTO CBETA 4YEpe3 I'PAHULY paszeiia
JIBYX ONTUYECKUX CpE.

Xon myueit B npusme. ucnepcus ceera. CinoxHbIi cocTaB Oesnoro ceera. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomiue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bl. 3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPeIoMIICHUS.

dopmylia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xopa syda, IpOoIIEAIEro JIMH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOM OCH.
[TocTpoenne n300pakeHU TOYKUA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIITUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue nmpubopsl. Paspermatomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.
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BonnoBass onrtuka. WuTtepdepennus cBera. KorepeHTHbIE WMCTOYHUKH. Y CIOBHS
HaOJIOZEHNUST MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMeps! Kilaccu4ecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOICTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKM, JIyla, IEpHUCKOIL,
doroanmnapar, MHUKpPOCKOI, MPOCKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
onTHKa, TUpaKIUOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habmntoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB U300paXKeHUM B TMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habumtonenre 1BeTOB TOHKUX IJIEHOK.

Habmonenue nudpaxiuu cera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGmonenue qucnepcuu certa.

Habmronenue nonsipusanuu cBera.

[IpuMeHeHre noNsIpONI0B IJIs U3YyUEHUSI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSTHUS OT BELIECTBa (HAa MPUMEpE KUJIKUX
JUH3).

N3mepenne GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKaJla M JIMH3bI.

[Toryuenue n300paxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

HaGnronenue nudpakunu, nHTEpHEpeHIUN U NOJSPU3ALUN CBETA.

W3ydeHne nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUDJIEKTPHKA.

N3yuenne uaTepdepeHIinm 1a3epHOro N3JIydeHus Ha IByX LIEJsX.

Habmtonenue nucnepcuu.

Habmionenue u nccienoBanue JUGpakinOHHOTO CIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3Iy4yeHUs! CBETOAMO0/1a TIPU MTOMOUIH TU(PAKIIMOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'paHuipl NPUMEHMMOCTH KJIacCHMUeCKOM MexaHukH. [locTymarel cnenmanpHOM Teopun
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBain. [IpeoOpazoBanus  Jlopenua.  Ycioue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAalllEHUE
JUTUHBL.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPTHUs MOKOSL.
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TexHuueckue yCTpOHCTBA M TEXHOJOIMUYECKHE IPOLECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHn4ecKkuii SKCIIEpUMEHT, T1a0opaTOpHbIe pabOThI, MPAKTUKYM.

OnpezneneHyue MMITyJIbCa U SHEPTUU PEIATUBUCTCKUX yacTul (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM I10J1€).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBeCcHOE TeIUIOBOE M3iIyuyeHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®otoadp¢exr. Onpbitel A. I'. CroneroBa. 3akoHbl (poTtodddexra. YpaBHeHHEe DUHIITEHHA
s potordekra. «KpacHas rpanuna» dportodrddekra.

JlaBneHue cBera (B 4YacCTHOCTH, MIaBJIEHHE CBeTa Ha aOCOJIOTHO IOITIOUIAIOIIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBele cBoiicTBa yactul. Bonubl ne bpois. [Inuna BosiHBI ne bpoiinsg u pasmepsl
o0nacTd  JoKanu3aluM  ABMKYLIeics dactunsl.  KopmycKyasipHO-BOJHOBOH — Tyanu3M.
Judpakuus 37eKTPOHOB Ha KpUCTaIax.

Criermnduka n3mepenni B Mukpomupe. CootHomenus HeonpeaenéaHocrei I elizendepra.

TexHUYECKHEe YCTPOMCTBA W TEXHOJIOTUYECKHE MPOIECCHI: CIIEKTPOMETP, (OTODJIEMEHT,
doToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOIUO/.

Hemoncmpayuu.

DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS OTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuxka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [Tnanerapnas Mmozens atoma Peszepdopaa.

[Toctynatsl bopa. M3nydenue u moriouieHne (OTOHOB MpH MEPEX0Je aToMa € OJHOTO
YPOBHSI SJHEPTUU Ha APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPIUM aTOMa BOAOPOa.

CnioHTaHHOE ¥ BBIHY)KJEHHOE H3JlyuyeHue ceta. Jlasep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMUECKHME IIPOLECCHI: CHEKTPAJIbHBIN aHaIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmtoneHne nuHeuaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CUETYMKA NOHU3UPYIOIIUX YACTHIL.
Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.
Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue crieKTpa pa3pexeHHOr0 aTOMapHOTO BOJIOPOJAA U M3MEPEHUE MOCTOSIHHON
PunGepra.
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Tema 3. Quzuka amomHo2o A0pa u 31EMEHMAPHBIX YACHUY,.

Hyxnonnas moxnens simpa I'eiizendepra—Banenko. 3apsin sapa. MaccoBoe 4uciio sijpa.
W3oTtomsl.

PannoaktuBHOCTh. Anbda-pacman. IJISKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOIO pacnaia. PaavoakTtuBHble u30TONbl B mpupoxae. CBoiicTBa
MOHM3UPYIOLIET0 U3JIy4eHUs. BiausHue paauoakTHBHOCTH HA XKUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

Anepuple peakuuu. Jlenenne wu cuHres snep. SAnepHsie peakropbl. IIpoGiemsl
YIOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPIeTHUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoit monienu. KBapk-riitooHHas MOJCIb aIpOHOB.

®usuka 3a npegenamu CtangapTHoi Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCTpOHWCTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue pailnoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

W3ydenue noriomuieHus 0eTa-4acTUl] alTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKH.

Ortanbl pa3BUTUsS acTpoHoMuHu. llpukiiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAYEHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUIsI OOBSCHEHUS HPUPOJBI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccilenoBaHUd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEpUCTUKH. JluarpamMmma «CHEKTpaJibHbIM Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCJIE0BATENLHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3] IVIABHOM  IIOCJIENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rayiakTuk. PajuoranakTiuku u kBazapel. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenukTOBOE N3IyUEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH JJI ONpeAeNieHUus] TOJOXKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be31s1 CEeBEPHOIO MOITyIIapHs U sIPKUE 3BE3/BI.

20



Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX HPUOOPOB M  KOMIBIOTEPHBIX JATUYUMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLieHKa  TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, WCCICOBAHUA 3aBUCHMOCTEH  (DU3MYECKHX
BEJIMYMH, IIPOBEpKa MpPEIOKEHHBIX T'HIloTe3 (BbIOOp M3 paldoT, ONUCAHHBIX B TEMaTHYECKUX
paszenax «Y4eHUYECKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI  CHEIMATBHONM TEOPHUM OTHOCUTENBHOCTHY», «KBaHTOBas Qu3uka», «IeMEHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITHYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM Hay4yHOM KapTMHE MHpa, 3HAUYEHUE OIMUCATEIbHOM, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATEIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pU3HUECKOr TEOPHH, POIb (PU3UIECKON TEOpUHn
B (OpPMHPOBAHUM TPEACTABICHUN O (PU3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayon€HHOro ypoBHA B 11 Kiacce OCYIIECTBISIETCS C yIETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemmuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (aKT, rumores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTOopbl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 3/IeMEHTapHBIX (DYHKLIHH.
[Tpu3Haku mo100us TPEYTrONbHUKOB, ONpeAeIeHHUE TUIOMAAN TUIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpuyeckue sBICHHUS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAe,  DKOJOTMYECKHWE  PUCKH  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KaloIlleld Cpeapl, YJIbTpa3ByKOBas JUAarHOCTHKa B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU NPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpagpua: marauTHBIE MONIOCAa 3€MIIM, 3aJIEKU MArHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
AJIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasl IUarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHSL.
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IInanupyemsie pe3yjbTaThl 0OcBOeHHS yueOHOro npeamera ®U3NKA

JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» J0JKHBI OTpa)xarb

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTsna,
paclIupeHHe KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIaHCKOr0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMK OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOILIEUYETOBEUECKNX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITE€IbHOCTh B MHTEpECaxX I'Pa’kJaHCKOIo OOILIEeCTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOW U BOJIOHTEPCKOM EATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'O TIOBEICHHUS;

e CHoCOOHOCTh OLIGHMBaThb CHUTYallMI0O W [PUHUMATh OCO3HAHHbIE PELICHMS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAyyHOTrO TBOPUYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONW IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE IJIaHBbI;

® TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (U3HUKH
Ha MPOTSHKEHNUHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHMUSA:

® copMHPOBAHHOCTh HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME U OCYLIECTBIECHHE NEHUCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTU DHKOJOTMYECKOW HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(hOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3UYECKON HAYKH;
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OCO3HAaHUE IICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUYCHHUA
(1)I/I3I/IKI/I OCYIIECCTBIIATH IIPOCKTHYIO n HCCICO0BATCIIBCKYIO ACATCIIbHOCTD
HHIUBHUIYAJIBHO U B I'PYIIIIC.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eiiCTBUS
ba3zoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIIATh LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISBJISITH  3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B paccMaTpUBaeMbIX (PH3UUECKHX
SIBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peEHIeHHs NOpoOJieMbl C y4y€TOM aHalIM3a UMEIOUINXCS
MaTepHalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEINISAM,
OLICHUBATh PUCKU MOCJIEICTBUN JEATENBHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSX PEaTbHOIO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHECH, KITFOUEBBIMU MOHATUSIMHU U METOJaMH (PH3UIeCcKOn
HAYyKH;

BJIAJICTh HAaBBIKAMHU y4YEOHO-HUCCIICOBATEILCKOM M TPOCKTHOH JIEATEIILHOCTH B
oOmactd (QU3MKH, CIHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEILHOMY MOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COICPXKAHUSA, TPUMEHEHUIO Pa3IMYHbIX
METO/I0B [T03HAHUS,;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTYyaJIM3UPOBATh 33J]1ady, BBIJIBUTATh
rUnore’y e€ pelIeHus, HaxOIuUTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOMX
YTBEPXKACHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJI€ PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBUSX;
CTaBUTHh U POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON NESTENbHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEIEATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEHU, TIPEJIaraTh OPUTHHAIBHBIE MOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE AThbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJIETh HABbIKAMHU MOJYy4YeHHs HHQOpMaluu (PU3HMUECKOro COJep’KaHus U3
UCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSTEIIBHO OCYILECTBJIATh IIOMCK, aHalu3,
CUCTEMATH3allMI0 M MHTEpPHpeTaluio HH(OpMAllUKM pa3iHyHbIX BUJIOB U (QOpM
IIPE/ICTABIICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIEHMM KOTHUTHBHBIX, KOMMYHMKAaTHBHBIX M OPraHM3allMOHHBIX 33J1a4 C
coOyto/ieHeM  TpeOOBaHUI  SPrOHOMMKH, TEXHHUKH O€30MacHOCTH, T'HTUEHBI,

23



pecypcocOepeXeHrsl, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30MacHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJCp)KAaHUS B Pa3IMYHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHWS WHGOPMAIMK W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAJIbHYIO (OpMY
HpeI[CTaBJ'IeHI/IS'I nu anyannsaunu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHUE HA ypOKaX (DU3UKHU U BO BHE-YPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C yUéTOM OOIIUX MUHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJAWHHPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenesiaTb pOJIH C
y4€TOM MHEHHMI YYaCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YyYaCTHHKAa KOMAaHIbl B OOLIUi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECU C MO3ULIHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IOBEJICHUE B PA3IMYHBIX CUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEIILHO OCYIIECTBIIAThH MO3HABATEIBHYIO JCITCILHOCT B 00JIACTH (PU3UKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IJIaH PEIICHUs] pacYETHBIX M KAUECTBEHHBIX 3aj1ay, IJIaH
BBITIOJTHEHHS MIPAKTUYECKOW PabOThl C YyUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U TIPEMTOYTECHHI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHII;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO SPYAUIMH B 00IAaCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, IMOIUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH Kak OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB M OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [Tl OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIEeHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce nocTHKEeHHs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTPaMMBI MO (HU3UKE IS
YPOBHS CpeqHero ooiero oOpa3zoBaHus y 00y4YarOlUXCs COBEPUICHCTBYETCS IMOLMOHABHBIN
WHTEJUICKT, MPEe/IoIaralomuii chopMupoBaHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTh IOHUMATh CBOE HMOIIMOHAIBHOE
COCTOSIHME, BUJICThb HAIPABJICHHS Pa3BHTHs COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B ce0e;

CaMOpPEryJIpPOBaHMs,  BKJIIOYAIOIIEr0  CaMOKOHTPOJb,  yYMEHHE  HPUHUMAThH
OTBETCTBEHHOCTh 332 CBOE  IIOBEJCHHUE, CIOCOOHOCTh  ANANTHPOBATHCA K
IMOIIMOHATBHBIM H3MEHEHHUSM U TIPOSIBIISITh THOKOCTB, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIMH, BKIIOYAIOLICH CTPEMIICHHE K JOCTIIKCHUIO LIEIU U YCIIeXY,
ONTHMH3M, HHULIUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
IMIIATHH, BKJIIOYAIOLICH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATh €rO TIPU OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JPYTHEMU JIFOABMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

MOHUMATh POJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJIOTUYECKOW, 3KOJIOTUYECKOM,
COLIMATILHOM M ATHYECKON cdepax AesTEIbHOCTH YENOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOMN HAay4YHOH KapTHHE MHPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPHH — MEXAHHKH, MOJEKYJISIPHOW (PU3MKH M TEPMOJIWHAMHKH, POJIb (pr3myecKon
Teopuu B (POPMUPOBAHUU MIPEICTABICHHUM O PU3NUECKON KapTUHE MUPA;

pa3nuyaTth YCIOBHS TNPHUMEHUMOCTH MOAENeH (U3MUEeCKMX Tel W TPOILECCOB
(sIBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/OE TENO, MaTepHUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE THajeHue, aOCOIITHO YIpyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIPYroe CTOIKHOBEHMSI, MOJEIH
ra3a, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOT0) Tena, MACalbHbIM ra3, TOYEUHBIH
3apsizl, OTHOPOIHOE NIEKTPUYECKOE T0JIE;

pasnnyath YCJIOBUS (IpaHMIbI, OONAacTH) NPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHUE TPOLECCHl M SIBJICHHUSA, HUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHMSI WU 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (OpMYyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHus
lanmnes nmusg CKOPOCTM M NIepeMElIeHus, 3akOoHbl  HblOTOHA, NpUHIUI
OTHOCHUTEIIBHOCTU ['anuiies, 3aKOH BCEMHUPHOIO TATNOTEHUS, 3aKOHBI COXpPaHEHUs
UMIyJbCa M MEXaHWYECKOW DSHEpruu, CBsA3b pabOThl CHJIBI C U3MEHEHUEM
MEXAHUUYECKOM DSHEPIrUH, YCIOBMS PpABHOBECUS TBEPAOrO Tena), IpH 3TOM
HCIIOJIb30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KEHHE  3aKOHOB,  YKa3blBaThb  YCIOBUS
OPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHMii [ anuies, BTOPOro U TPEThEro
3aK0HOB HBIOTOHA, 3aKOHOB COXPAaHEHHUsI UMITYJIbCA U MEXAHUYECKON dHEPIHH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl M SBJICHUS, UCIOIb3Ys] OCHOBHbBIE
nonokeHuss MKT u 3akoHBI MOJIEKYISIpHOM (QHU3MKM W TEPMOAMHAMUKH (CBSA3b
JIaBJICHUS UJICAJIbLHOIO ra3a co CPeAHEW KUHETUYECKOU DHEPIUei TEIUIOBOrO ABUKECHUS
M KOHILEHTpauued €ero MOJIEKYyJ, CBs3b TEMIEpAaTypbl BEIIECTBA CO CpeaHEH
KMHETUYECKOW DJHEprued TEeIUIOBOTO [JBIKEHUS €0 4YacTHL], CBA3b JaBICHUs
UJEANIBHOTO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpAaTypoW, ypaBHEHUE
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MenpaeneeBa—Knanelipona, nepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPruu B TEIUIOBBIX TpoOIleccax), MPH H3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAJKECHHME 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHHMMOCTH YpaBHEHHs MenpeneeBa—
Knaneiipona;

aHATM3UPOBAaTh W OOBACHATH JJIEKTPUUECKUE SIBJICHUSA, HCIIONB3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUECKOT0 3apsija,
3akoH  Kynona, DNOTEHIMANbHOCTh  JJIEKTPOCTATUYECKOIO  IOJIA,  IPHUHLIMI
CYNEPIIO3UIUHN DJIEKTPUUYECKHUX IOJIEH, MPU 3TOM YKa3blBas YCIOBUS NMPUMEHHUMOCTHU
3akoHa KyioHa, a TakXe NpPakTUYECKH BaXKHbIE COOTHOIIEHHUS: 3akoHbl OMma Juis
y4acTKa LEeNu U JAJI1 3aMKHYTOH 3JIEKTPUUECKOU LienH, 3akoH Jxoynsa—JIenua, npasuna
Kupxroda, 3axonsr @apajiest 1u1st 3JCKTPOIH3a);

ONMKCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHMS, UCIIONb3YysS BEJIUYUHBL: IEepEMEIleHuUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHUJIbI, IaBJIICHHE,
NOTEHIMAJIbHAS PHEPIus, KUHETUYECKas SHEprusi, MeXaHWdeckas HSHeprusi, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJIa YIPYTOCTH, CHIIA
TPEHUsI, MOIITHOCTb, SHEPTUSI B3aUMOACHCTBUS Tela ¢ 3eMiIEi BOIM3U €€ TOBEPXHOCTH,
SHEprusi ympyrou zgegopmainu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COMIOTHAs
TeMieparypa Teina, padoTra B TEPMOJMHAMUKE, BHYTPEHHSS OSHEPrus MJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJEalbHOTrO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3.yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTATENsl; JJIEKTPUYECKOE TMOJI€, HANPSKEHHOCTh
3JIEKTPUYECKOTO MOJIsI, HAMPSKEHHOCTh IOJISI TOYEHYHOI'O 3apsiia WIM 3apsKEHHOIrO
niapa B BaKyymMe€ U B JUAJIEKTPHUKE, MOTEHIUAN 3JIEKTPOCTATUYECKOrO I0JIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABUKYILAs CHJIA, CUJIAa TOKA, HAIPSKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTHBIICHUE Y4YacTKa LENH C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEJAMHEHUEM  pPE3UCTOPOB,  HHEPrus
AEKTPUYECKOT0 NOJII KOHJIEHCATOPA;

OOBSACHATH OCOOCHHOCTH TpPOTEKaHUS (U3MUYECKUX  SBJICHUI: MEXaHUYECKOe
JIBIJKEHHE, TEIUIOBOE JBIDKEHHME 4YacTHUI] BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpoyHOBCKOe JBWXKeHue, nuddys3us, ucmapeHue, KUTIeHWe U KOHJEHCAIUs, IJIaBJIeHNe
W KpUCTA/UIM3alUs, HAMNpPaBICHHOCTh  TEIUIONEpEeAauu, JJIEKTpU3auus  Ted,
SKBUIIOTEHIIMAIBHOCTD TIOBEPXHOCTH 3aps’KEHHOIO MMPOBOIHUKA;

MPOBOANTH UCCIEIOBAHHE 3aBUCHUMOCTH OJHOW (DPM3MUYECKON BETUYHMHBI OT JIPYroi C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, NpU HSTOM KOHCTPYHUPOBATh YCTAHOBKY,
(GUKCUPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJIE
rpadukoB ¢ y4€TOM aOCONMIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, JenaTh BBIBOABI IO
pe3yapTaTaM UCCIEI0BAHUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPHU ITOM BBIOHpATH
ONTUMATBHBIA METOA W3MEPEHHUS, OIEHUBaTh aOCONIOTHBIE W OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSAMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTh  OMBITHI IO TPOBEPKE MPEIJIOKEHHOW THUMOTE3bl: IIAaHUPOBATH
DKCMIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MIOJIy4E€HHBIE PE3YJIbTAThI U J€1AaTh BBIBOJ O CTATYCE IPEIIOKEHHONW TUITOTE3bI;
coOnrofarh mpaBuia 0e30MmacHOro TpyJa IpH MPOBEIECHUU HUCCIECTOBAHHMA B paMKax
yu4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEeNOBATENIbCKOW U TPOEKTHOM
JEeSTEIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyIoBaHus;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3HUECKOU
MOJIeJIbIO: HAa OCHOBAaHMM aHalIMW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (H3MUEecKOn
MOJIeTIM, OTBEYarIeld TpeOOBaHUSAM 3aJaud, NPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTYyJaThl (PU3MYECKUX TEOPUM MpH  HUCHOJIb30BAaHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUs 3aJady, MPOBOAMTH pPacu€Tbl Ha OCHOBAaHUU
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MMEIOIIMNXCA JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaTbl W KOPPEKTUPOBATH METOJbI
pELIeHUs C YYETOM MOJYyYEHHBIX PE3yIbTaTOB;

pemarh KaueCTBEHHbIE 33a4l, TpeOyromue MpUMEHeHHS 3HAaHUN U3 Pa3HBIX pa3/ieiioB
Kypca (U3MKH, a TakKe HHTEerpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YyHOT'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO LEMOYKY PACCYKICHUU C OIMOPOM Ha
W3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAIM3UPOBAaTh U  OLIEHUBATh IOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH 4eJIOBEKa, CBS3aHHOW ¢ (DU3MYECKMMHU IIpolleccaMu, C TO3HIMMA
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAHUU JOCTUKEHUW HAyKu U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIECTRA;

MPUMEHSTh Pa3IUYHbIE CIIOCOOBI paboThl ¢ MHpopMaIueil GU3NUECKOro CoIepKaHus ¢
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCTIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUH  JUIA  IIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HAyYHO-MIOMYJSpHON uHOpMammH,
CTPYKTYPUPOBAHUSI W MHTEpNpeTalud WHpOpMAIUM, TOJIYYCHHOM W3 Pa3IMUHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaIU3a
UCTOYHUKA UH(OpMaINY;

IPOSBIATh OPraHU3ALlMOHHBIE M  IO3HABATEJIbHBIE YMEHMSI CaMOCTOSTEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy Tpynmbl, palUoOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTyalUsAX, aJleKBaTHO OILIEHUBATh BKJIAJl KaXJOTO U3 YYACTHUKOB I'PYIIIbl B pELICHUE
paccMatpuBaeMoi poOJIEMBI,

NpOSBISATE MOTHBALMI0O K Oynymed mpodecCHOHATbHOM  JIEATENBHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

K xonny oOyuenus B 11 knacce npeiMeTHbIE pe3ylbTaThl Ha YrIIYyOJEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIUAIBHON U
TUYECKON cdepax AedTeIbHOCTU YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMHHU B IIPAKTUYECKOMN ACATEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUH — DJIEKTPOJMHAMUKH, CHEIUATBHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uky, posib GU3NUECKO Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3UUECKOIL
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pa3ianyaTh YCIOBUS NPUMEHHMOCTH Mojeneld (u3Mdeckux Tel U IMPOILECcCOB
(sBIEHUI): OAHOPOJHOE DJEKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE  IMOJIf,
rapMOHUYECKHE Koyie0aHUs, MaTeMaTHUeCKUIl MAaATHUK, HICAIbHBIH Py KUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCAIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOI'O s/ipa ¥ KBAHTOBOW MOJIEIIU CBETA;
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pa3nuydath ycioBHsl (TpaHUIBI, 00JAcTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOUIMil XxapakTep (yHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCHOJb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJCKTPOJMHAMHKU U CIHELHAIBHOM Teopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC
CAMOMHIYKIIMK B DJIEMEHTE JJIEKTPUYECKON IIETIH CO CKOPOCTHIO M3MEHEHUS CHIIBI
TOKa, MTOCTYJIAThI CIICIIUAIBHOW TEOPHH OTHOCUTEIIBHOCTH DUHINTECHHA);
aHATU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIB3YS IMOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHWe DiHIITeHHA A1 (HoTOd(deKTa, MEepBBId U BTOPOI
noctynatel bopa, mpuHLIKIT coOTHOIIEHUsT HeonpeaenéHHocTel [eiizenbepra, 3aKOHbI
COXpaHEHHs 3apsAI0BOTO M MAaCCOBOTO YMCEN U YHEPTHU B SJIEPHBIX PEAKLMUAX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

OTKCHIBAThH (PU3MUECKHE MPOLIECCH U SBJICHHS, HCIIOIb3Ys BEIMYUHBI: HAMPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IOTEHLMAN  3JIEKTPOCTaTHUYECKOTro  IOJis,  Pa3HOCTh
MOTEHILIMAJIOB, 3JEKTPOJBIKYINAS CHUJIAa, WHIYKIUS MarHUTHOTO TOJS, MarHUTHBIN
MOTOK, CWiIa Awmrmepa, WHAYKTHBHOCTb, JJIEKTPOJBIKYIIAS CHJIAa CaMOMHIYKIIWH,
SHEPrusi MAarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN UMITYJIbC, MOJIHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, YHEPTUSI U UMITYJIBC (DOTOHA, MaCCOBOE
YHCIIO U 3apsl siipa, SHEPTUs CBS3H SJIpa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUS (PU3MUYECKUX SBICHUH: SJICKTPOMAarHUTHAsS
WHIYKIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTep(epeHnrs BoIH, AudpaKuus, Aucnepcus,
MOJIHOE BHYTPEHHEe oTpaxkeHue, (hotoanexrpuueckuid addekr (hotorddekr), anbda-
u Oera-pacmanbl  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OTIpeNeNIATh HampaBJiIeHUEe WHAYKIUU MarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTh U300paKeHHEe, CO3J]aBaeéMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, u
PacCUUTHIBATH €r0 XapaKTePUCTHUKH;

NPUMEHSATh OCHOBOIIOJIATAlOIINE aCTPOHOMHUYECKHE TOHITHS, TEOPHHA W 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAax, B MEXIaJJaKTUYEeCKOH cpele; IBWKEHUS HEOECHBIX Tel,
SBOJIIOIIMH 3BE30 U BeeneHnHoi;

NPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
NPSMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIHMYMH B BUAEC TIpadukoB ¢ Yy4ETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEeHWH, JeNaTh BBIBOABI IO  pe3yJbTaTaM
WCCIICJIOBAHMS,

MPOBOJINTh KOCBEHHBIC HM3MEPEHUsS (PU3NYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMAITGHBIA METOJ] HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPENIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHU;

NPOBOIUTh  ONBITBI IO TPOBEPKE TPEAIOKEHHOH THUIOTE3bl:  IJIAHUPOBATH
OKCMEPUMEHT,  COOMpaTh  DKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3HpPOBAThH
MOJTy4YeHHBIC PE3yJIbTAThl U I€TIaTh BBIBOJ O CTATyCE MPEAIOKEHHOM TUIOTE3b;
OIHMCHIBATH METOJIBI TIOJyUEHUS HAyYHBIX AaCTPOHOMUYECKUX 3HAHU;

coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4eOHOro SKCIEPUMEHTA, MPAKTUKyMa U y4yeOHO-HCCIeI0BAaTeNIbCKOW U MPOEKTHOU
JIeSITeIbHOCTH C HCIOJb30BAHUEM H3MEpPUTENbHBIX YCTPOUCTB M J1aOOPaTOPHOIO
000opyI0BaHNS;
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pemath pacy€THBIC 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOW (uznueckon
MOJICJIBIO: Ha OCHOBAaHMM aHalM3a YCIOBMs BbIOMpaTh (U3MYECKUE MOJEIH,
OTBeYaroIIue TPeOOBAHUAM 3aauH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
HOCTYyJaThl (PU3MUECKUX TEOPHH IpPU HCHOJIb30BAHUM MaTeMaTHYECKUX METOOB
pelieHuss 3ajad, MpPOBOJUTH pacu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AHAIN3UPOBATh PE3yINbTaThl M KOPPEKTHPOBATh METOABl PEUICHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh Ka4eCTBEHHbIE 33a4ul, TpeOyrolue NIPUMEHEHNs 3HAaHUI U3 pa3HbIX pa3zesioB
Kypca (QU3MKH, a TaKKe MHTErpalMM 3HAHUM U3 APYruMX MIPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIA OOBSICHEHHUSI OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIYECKUX MPOIIECCOB;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSACHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh UM  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMH
9KOJIOTUYECKOU 0€e3011acHOCTH, IIPEACTABICHUI 0 paloHaIbHOM
IIPUPOJONOIL30BAHNY, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUM JIOCTHI)KEHUN HAyKU U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIEeCTRA;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HH(popManuel (U3NIECKOTr0 COAepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MNpU  3TOM
UCTIOJIB30BaTh  COBPEMEHHBbIE  HMH()OPMAIIMOHHBIE  TEXHOJIOTMH ISl IIOWCKA,
nepepadoTKU M NpeAbsBICHUS Y4eOHOW M HaydHO-TIOMYJISIpHOH HH)OpMaIuH,
CTPYKTYpPUPOBAaHHUS W MHTEpOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH(OpPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLUY;

IPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COLMUAIBHBIX POJEH, MIaHUPOBAThH
paboTy TpyImbl, palMOHAIBHO PpACHpeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IpOSBIATE MOTHBALMIO K Oyaymed npodeccCHOHANbHOM — IeATeNbHOCTH IO
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl KonTtposbHble IIpakTn4yeckune
n/n Bcero o0pa3oBaTe/IbHbIe PeCypChl
padoThI padoThI
Pa3znen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 HayuHblit MeTO/ IO3HAHUS IIPUPO 6 http://school-
: HUPOJIbI
ya A PHpOA collection.edu.ru/
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 http://fcior.edu.ru
2.2 Jnaamuka 10 http://www.fizika.ru/
2.3 Craruka TBEpAOTO Tena 5 http://www.fizika.ru/
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 http://www fizika.ru/
Hroro no pasneny 35
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO KHHETUYECKONH TEOPHUH 15 1 http://www.fizika.ru/
http: .physics-
3.2 TepmoanHamuka. TennoBble MalIMHbBI 20 1 pi/[waw.physics
regelman.com
33 ArperatHble cocTostHUS BemiecTBa. da3oBbie 14 1 http://teach-shzz.narod.ru/

NIEPEXO0/IbI

Hroro no pazneny

49

Paznea 4. JIEKTPOJJUHAMUKA
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4.1 DIEKTpUUECKOE T0JIe 24 1 http://www.fizika.ru/
http: .physics-
4.2 [TOCTOSHHBIH >JIEKTPHYECKHI TOK 24 1 ttp://www.physics
regelman.com
4.3 Toku B pa3IMyHBIX Cpeaax 6 http://teach-shzz.narod.ru/
Uroro no pazueny o4
Pa3nen 5. DU3HYECKHUN IPAKTUKYM
51 Du3nUecKuil MPaKTUKYM 16 16 http://www.fizika.ru/
Htoro no pazneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 8 16
11 KJIACC
KoanuecTBO 4acon
DJIeKTpOHHbIe (LM (POBbIE)
Ne i/ HanMeHoBaHue pa3jesioB U TeM MPOrPaMMbl KoHTpoJibHbIE IpaxkTnyeckne
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOJIMHAMMUKA
1.1 MarsaurtHoe 1oie 14 http://www.physics-
regelman.com
1.2 DNeKTpOMarHuTHask UHIYKIUS 13 1 http://college.ru/fizika/
Uroro mo pazneny 27
Pa3znen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHndeckue KojeOaHus 10 http://college.ru/fizika/
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15 http://www.fizika.ru/
2.3 MexaHu4ecKre 1 AIEKTPOMarHUTHHIE 10 1 http://college.ru/fizika/
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BOJIHBI

24 Ormruka 25

http://www.fizika.ru/

Utoro mo pazneny 60

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

3.1 Ocuoset CTO 5

Utoro no pazneny 5

1

http://teach-shzz.narod.ru/

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOTHOBOH Ayann3m 15

http://www.gomulina.orc.ru/

4.2 dusuka aroma 5

dusznka aTOMHOTO sapa U 3JICMCHTAPHbBIX
HaCTuIlq

4.3 S5

http://nuclphys.sinp.msu.ru/

http://nuclphys.sinp.msu.ru/

Hroro mo paszneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 ‘ DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

Hroro no pasneny 12

http://www.gomulina.orc.ru/

Paznen 6. PU3HUYECKHUI MPAKTUKYM

6.1 ‘ Pu3nyeCKuil NPaKTUKYM 16

16

http://www.fizika.ru/

Hroro mo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

Cucremarusanus 1 00001eHne

NpEaAMETHOIO0 COACPKaHUA U OIIbITA

7.1 15

NeSITeIbHOCTH, IPUOOPETEHHOTO IIPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon

http://www.fizika.ru/
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Hroro no pazueny 15

PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16
I[TPOI'PAMME
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