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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma 1o ¢pu3uke Ha ypOBHE CPEHET0 00IIeT0 00pa3oBaHus pa3paboTaHa
HAa OCHOBE TMOJOXKEHU U TpeOOoBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBarenbHOl Tiporpammsbl, npeactaBieHHbx B PI'OC COO, a Takxke ¢ yuéToM
denepanbHOit pabouelt nporpamMmbl BocnuTaHus W KoHIenuu mnpenogaBaHus
yueOHoro mnpeamera «®duszuka» B oOpa3zoBaTenbHbIX oOpranuzanusx Poccuiickoi
®denepanuu, peaiu3yoX OCHOBHbIE 00pa30BaTeNIbHbIEC TPOTrPAMMBI.

[TporpamMma mo ¢Qusuke ompenensieT o0sA3aTeTbHOE MPEAMETHOE COACPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh U3YyYEHUS TEM M Pa3JIeJioB
y4eOHOTO MpeaMeTa ¢ y4E€TOM MEKIPEAMETHBIX W BHYTPUIIPEIAMETHBIX CBS3EH,
JIOTUKU Y4eOHOTO Mpoliecca, BO3pacTHhIX ocoOeHHocTel oOyyatonuxcs. [Iporpamma
o ¢u3rKe N1aéT MpeCTaBICHHE O LENsIX, COIepPKaHnu, OOLIeH cTpaTerun 00y4eHus,
BOCIIMTAHUS U PA3BUTHUSI OOyYaIOIIUXCA CpeficTBaMu yueOHoro npeamera «Duznkay
Ha yrIyOJIEHHOM YPOBHE.

N3yuyenue kypca (u3uku yriyOoJEHHOTO YpPOBHS IO3BOJISIET pPEaM30BaTh
3alauu po(ecCHOHaIbHON OpUEHTAIMU, HApaBJIICHO HAa CO3JaHHE YCIOBUHM i
IPOSIBJICHUSI CBOUX HWHTEIUICKTYaJIbHBIX W TBOPUYECKHX CIHOCOOHOCTEHM KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOIWMMBI I MPOJOJDKEHUs 00pa3oBaHUs B
OpraHu3alusX MpOPECCHOHAIIHBOTO O00pa3oBaHUs MO  Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIECIIUATbHOCTSIM.

B nporpamme no ¢uszuke onpeAesstoTcs MIaHupyeMbIe pe3yJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeaMeTHbIe,  TpeAMeTHble  (Ha  yriyOnéHHoM — ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOM JyIsi  pa3paOOTKH TpeOOBaHUW K JIMYHOCTHBIM,
METaNpeIMETHBIM M MPEAMETHBIM pe3ysibTaTaM OO0YYaroluXcs, OCBOMBIIUX
nporpammy no (pu3HMKe Ha YPOBHE CPEIHEro ooIero oopa3oBaHus Ha yIriIyOJIEHHOM
YPOBHE, SIBIIIETCS] CACTEMHO-IEATEIIbHOCTHBIN MOJIXO/I.

[Iporpamma 1o gpu3rke BKIFOYALT:

TJIAaHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKH Ha YIITYyOJIEHHOM YPOBHE, B
TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» 1Mo rojgam 00ydeHus;

TEMaTUYeCKOe TUIAaHUPOBAHUE T10 TOJaM O0yUCHHUS.

®du3rka Kak HayKa 0 HauboJsee 00X 3aKOHAX MPUPO/IbI, BHICTYTIAs B KAUECTBE
y4eOHOro npeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlkonpHbIE Kypc GU3MKH — CHCTEMOOOpA3yIOMUNA IS
€CTEeCTBEHHO-HAYUYHBIX YUYCOHBIX TPEAMETOB, OCKOJIBKY (PU3NMUECKHE 3aKOHBI JICKAaT B
OCHOBE TIPOLECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, Ouosiorueut, Quznyeckou
reorpadueit u actponomueid. Mcrnonp30BaHue U aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HAHUI OMpEeNeNniio XapakTep W OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B
cdepe SHePreTHKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TMOTYYEHHUSI HOBBIX MaTEPUAJIOB C
3alaHHBIMUA ~ CBOWCTBaMH. V3ydenwe GU3NMKKM BHOCUT OCHOBHOM BKJIAL B
dbopMHpOBaHHWE  ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa  OO0ydYaromerocs, B
dbopMHupoBaHKE YMEHUI TPUMEHSITH HAYYHBIM METO/I TO3HAHUS TIPH BBITIOJIHEHUH UMHU
y4eOHBIX HCCIIEIOBAaHUM.



B ocHOBY kypca ¢u3uku Ha ypOBHE CPEAHETO OOIIEro 00pa30BaHUs MOJIOKEH
PSI UIEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHIIMITBI €r0 MMOCTPOSHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX pa3esioB (DU3UKU, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DH3UKHU.

Hoea cenepanuszayuu. B coOTBETCTBUM C HeWl Marepuan Kypca (QU3UKH
00beIMHEH BOKPYT (u3nueckux Teopuil. Beaymm B kypce sBisieTcst GopMHpOBaHUE
MIPEACTABJICHUH O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanmnzanus NOpeAnoNara€T HCHOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMala (U3NYECKOM HayKd, OCMBICICHHE CBSI3U Pa3BUTHSA
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoea npuxnaonoit nanpasiennocmu. Kypc Gbusvku yriryoi€HHOTO YpOBHS
npearnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTUYECKHUX
PWIOKEHUN N3YYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCsl HA YPOBHE
00IIuX MPEJCTABICHUN U COBPEMEHHbBIE TEXHUUECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea IKkonocuszayuu peanusyercsi TOCPEACTBOM BBEJIEHHUS DIIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTU, KOTOPHIC
CBS3aHBl C PA3BUTUEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYyXJAeHHs MpodiieM
PAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTUUECKONU O€30TaCHOCTH.

OcBoeHMe coaepkaHusi TporpaMMbl MO (PU3UKE JIOHKHO OBITH MOCTPOEHO Ha
MPUHIIMIIAX CHUCTEMHO-/IEATEIBbHOCTHOTO moaxona. Jns ¢u3uku peanuszamus 3TUX
MPUHIIMIIOB 0a3upyeTcsi Ha WCIOJIB30BAHUU CaMOCTOSITEIBHOTO JKCIIEPHUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOIIEro haktopa yueoHoro mpoiecca. s yrimyonéHHOTO ypoBHS
— 9TO CHCTEMAa CaMOCTOATEIBHOTO YYEHHUYECKOTO HKCIEPUMEHTa, BKIIOYAIOIIETO
(GpOoHTaTBHBIC YICHHUECKHE OTIBITHI ITPU U3YYEHUH HOBOTO MaTepHalia, TJabopaTOpHbBIE
paboThl M paboThl MpakTukyma. [Ipu ATOM BO3MOXHBI JBa crocoda peanu3aruu
¢du3nueckoro mpakTukyma. B mepBoM ciiyyae MpakTUKyM MPOBOAUTCS JIMOO B KOHIIE
10 u 11 kmaccoB, OO mMOCHE MEPBOTO M BTOPOTO MOJYTOAUM B KaXXIOM M3 ITHUX
KjaccoB. Btopoit cmoco® — 9T0 uHTerpamus padboT TPaKTUKyMa B CHCTEMY
1ab0opaTOPHBIX paboOT, KOTOPHIE MPOBOJATCA B MPOIECCe M3YUYEHHUs pasjienia (Tembl).
[Ipu sToM moa paboTaMu MpaKTHKyMa TOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEOBaHUE,
KOTOpOE€ TMPOBOJUTCA TIO PYKOBOJCTBY CBEPHYTOro, oO0OOmEHHOTO BHAa 0e3
ITOIIarOBOM MHCTPYKLIHH.

B nporpamme mo ¢Qu3mke cucreMa YYEHHUYECKOTO OKCIEPUMEHTA,
7ab0paToOpHBIX PabOT M TMpakTUKyMmMa MpEACTaBIIEHA €IWHBIM IepedHeM. Brioop
TEMaTUKH I 3THX BHJOB YYEHHYECKHX NPAKTHYCCKUX PaOOT OCYIIECTBIISICTCS
yJacTHUKaMH 00pa3oBaTEIbHOTO MPOIEcCa MCXOJs M3 OCOOCHHOCTEH MOYpPOYHOTO
IUTAHUPOBAaHUS M OCHalleHus kaOuHeta ¢usuku. Ilpu sTomM oOecneunBaercs
OBJIAJICHUE 00YJAIONTUMHUCS YMEHUSMHU MTPOBOJIUTH MIPSIMbIE U KOCBEHHBIC U3MEPCHUS,
MCCJICIOBAaHMS 3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH W TIOCTAHOBKY OTBITOB TIO
MIPOBEPKE MPE/IJIOKEHHBIX THIOTE3.

bonbioe BHUMaHME yAeNsIeTCs PEIIEHNI0 PACUETHBIX M KAYECTBEHHBIX 3aj1ad.
[Tpu sTOM TSt pacUETHBIX 3a]]a4 TPUOPUTETOM SIBIISTFOTCS 3a/1a4ul C SIBHO 3aJIaHHOU U
HESBHO 3aJIaHHON (U3MYECKOW MOJEINBbI0, TMO3BOJISIONIMNE MPUMEHSATH H3YYCHHBIC



3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jielia Kypca, TaK W HHTETPUPYS
NpUMEHEHUE 3HAHUM U3 pa3HbIX pa3ziesioB. JlJisi Ka4eCTBEHHBIX 3a/lay MPHUOPUTETOM
SABJISIFOTCS 3aJ]aHUsl HA 00bICHEHHE/TIpe/IcKa3aHne MPOTEeKaHusl (PU3NYECKUX SBICHUM
U MPOIIECCOB B OKPY>KAIOUIEH JKU3HU, TpeOyroue Bbioopa Gu3nuecko MoaeIu s
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu @PI'OC COO k MaTepHallbHO-TEXHUUECKOMY
obecrieueHn0 y4eOHOro mporecca Kype U3k yriayOJaEéHHOro YpOBHS Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUS JOJKEH H3y4aThCS B YCIOBHUSX TPEAMETHOTO
kabunera. B kabOuHere GU3MKKM JOMKHO OBITH HEOOXomMMoe J1abopaTopHOE
o0opy0BaHUE JJIS BBHITTOJTHCHHS YKa3aHHBIX B TIPOrpaMMe 1Mo (HU3UKE YICHUIESCKUX
OTIBITOB, J1a00OPaTOPHBIX PadOT U PabOT MpakTUKyMa, a TaKXKe JAEMOHCTPALMOHHOE
000pynoBaHueE.

JleMoHcTpaliioHHOEe  00OpyAoBaHuE (HOPMUPYETCS B  COOTBETCTBUU  C
OPUHIIMIIOM  MUHUMAJIBHOM  JTOCTAaTOYHOCTH W OOECHeYMBAeT  IOCTAaHOBKY
NEPEUUCIICHHBIX B MpOorpaMMme MO (U3MKE KIIIOYEBBIX JIEMOHCTpAMil s
UCCJICIOBAHUSI ~ W3Y4YaeMBbIX  SBJICHUH W MPOIECCOB, OMIUPUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe o0OOpyAOBaHHE HJisi YYEHUUYECKHX MPaKTUYECKUX pabdoT
dbopmupyeTcs B BUIE TEMATUYECKUX KOMIUIEKTOB U 00€CTIeUnBAETCs B pACYETE OTHOTO
KOMIUJIEKTa Ha JABYX OOydamommxcsa. TeMaTHdyecKue KOMIUIEKTHI JIabopaTOpPHOIO
000OpyIOBaHUS JOJDKHBI OBITH IIOCTPOSHBI Ha KOMILIEKCHOM HCIIOJIh30BaHUN
AQHAJIOTOBBIX W IM(POBBIX TPHOOPOB, a TaKKE KOMIBIOTCPHBIX H3MEPUTEIHHBIX
CUCTEM B BHJI€ HU(POBBIX JaOOpPaTOPUIL.

OCHOBHBIMM LEJIIMHU U3y4€HUs] PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS 00YUYAIOIIUXCSl K HAYYHOMY U3yUCHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe TMO3HAHHWS W (POPMUPOBAHUE
UCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHUS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

dbopMupoBaHUE YMEHUM OOBSICHSATH SIBIICHHS C WCIOJIb30BaHHUEM (U3UUYSCKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O poiM (PU3MKU I Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE NPEICTABICHUNA O BOBMOXHBIX chepax Oyayiiel npodeccuoHaaIbHOM
NESATETLHOCTH, CBA3AHHBIX ¢ (PU3HKOM, IOJITOTOBKA K JaTbHEHIIIEMY O0yYEHHUIO B 3TOM
HaIIPaBJICHUH.

JlocTikeHne STUX 1elied 00ecreunBaeTCsl PelIeHUEM CIEAYIOIUX 3ajad B
npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

npUOOpETEeHNE CHUCTeMbl 3HAHUNU 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOUYAsT MEXAHHUKY, MOJICKYJISIPHYIO (DU3UKY, DJIECKTPOIUHAMUKY,
KBAaHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHupOBaHUE YMEHHUI MPUMEHSATHh TEOPETUUECKHE 3HAHUS MJIsi OOBSICHEHUS
¢u3nUecKuX SBICHUN B TPHUPOAEC W IJSl NPUHATAS TPAKTUYECKUX PEIICHUA B
MMOBCEIHEBHOM KU3HU;



OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJjaHHON (prU3HuecKoin
MOJIENIbIO, 3a/iay, MO0JIPa3yMEBAIOIIMX CAMOCTOSITENIbHOE co3AaHue (U3MIECKOU
MOJIEeJY, aICKBATHOM YCIIOBUSIM 3a/1auH, B TOM YHKCJIE 3a]]a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHuE (U3UYECKUX OCHOB U TMPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMNCTB U TEXHOJOTUYECKUX MPOILECCOB, MX BIUSIHUS HA OKPYXKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbBHOTO TUIAHUPOBAHMUS W TPOBENICHUS
(bu3HUEeCKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEepIIpeTaluy nH(OpMaIm, onpeaesieHus
JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3/IaHME YCIOBHHM 7Sl pPa3BUTHS YMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOW JEATENBHOCTH, pa3BUTHE HHTEpeca K cdepam mpodeccrnoHaaIbHOMI
JESITeIbHOCTH, CBA3aHHOM C (PU3UKOIA.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIH ypOBEHb
u3ydeHus yueOHoro npeamera «Ou3uka» Ha ypOBHE CpPEeIHEro 00Iero oopa3oBaHus
BbIOMpaeTcss 0O0y4YaloIMMUCA, IUIAHUPYIOUIUMHU TPOJOJDKEHHE 00pa3oBaHUs 10
CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO IPODUIIS.

OO111e€ YMCII0 4YacoB, PEKOMEHJOBAHHBIX I U3yueHUs GU3uku (yriayOaeHHBIH
ypoBenb) — 340 ygacoB: B 10 kimacce — 170 gacoB (5 yacoB B Heaento), B 11 kimacce —
170 gacoB (5 yacoB B HEEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOpPHBIX WU
PAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENb JIeJIaeT BBIOOD
MpOBEACHUS J1Aa0OpaTOpHBIX paboOT M OMBITOB € YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

B mporpamMMe mo (u3mKe KakIOTO Kiacca MpejaraeTcsi pe3epB BPEMEHH,
OTBOJMMBIN Ha BAPHATUBHYIO YaCTh IMPOTPaAMMBI, COJIEpKaHNE KOTOPOH (hopMuUpyercs
YYaCTHHUKaMU 00pa30BaTeNIbHOTO MpoLiecca.



Coaep:xanue 00yueHust
10 KUIIACC
Paznen 1. HayuHnblid MeTOA MO3HAHUS NMPUPOABI

®duszrka — PpyHgaMeHTadbHas Hayka o npupoje. HaydHnslii MeTos MO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUM.

OKcnepuMEeHT W Teopusi B Mpolecce Mno3HaHusi npuponbl. Habmionenue u
AKCIIEPUMEHT B (PU3UKE.

Croco06b1  m3MepeHus (U3NYECKUX BENWYWH (aHAJOTOBBIE M IHU(POBBIC
M3MEpPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[TorpemHocTn  w3MepeHU  GU3MYECKUX  BeIWMYMH  (aOCONMOTHAs W
OTHOCHTEIIbHASA).

MonenvupoBanue (PpU3NYECKUX SBICHUM W TPOIECCOB (MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TEJO, UJICANIbHAS KUAKOCTb, UCATbHBIN T'a3, TOUCUHBIN 3aps).
I'mnoTe3a. ®U3nMYECKUil 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u MmecTo ¢pusuku B GOpMUPOBAHUM COBPEMEHHON HAYYHOM KapTUHBI MUPA,
B [IPAKTUYECKOU JEATEIIBHOCTH JIFOACH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

N3mepeHne cuiibl TOKAa U HAMPSHKEHUS B LEMU MOCTOSHHOTO TOKA MPH OMOIIH
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKoMCTBO C 1udppoBor nabopatopueit mo ¢usuke. [Ipumepsl uzmepenus
(bU3UYECKUX BEJIMYMH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIHHOCTh MEXaHUYECKOTO JBUXKCHMUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMA HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemernienre, CKOPOCTh (CpemHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MAaTepHAIbHON TOYKH, MX MPOEKIMU HA OCH CHUCTEMbl KOOPAMHAT.
CroxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHUE. 3aBUCHUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHSI M MYTH MaTepUaTIbHOU TOYKH OT BPEMEHU U X
rpaduku.

CBobOonHOE majeHue. YCKOpeHHWE CBOOOJHOro IMajeHus. J[BukeHue Tena,
OpOIIIEHHOTO TMOJl YIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTU H
YCKOPEHUS MaTepUaIbHON TOUKH OT BPEMEHHU U UX TpaduKu.

KpuBonnHeitHOE ABMKEHHE. [[BUKEHNE MATEPUAIIBHON TOUKH IO OKPY’KHOCTH.
Yrioosass W JHUHEWHas CKOPOCTb. [lepuonq w  yactota  OOpalIcHUS.
[HenTpocTpeMurenbHOEe (HOpMaIbHOE), KacaTeabHOE (TAaHTCHI[MAJIBHOE) M IOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuyeckne yCTpOWCTBA U TEXHOJOTMYECKHE MPOILIECCHl: CIUIOMETD,
JBI)KEHUE CHAPSIAOB, IIEMHBIE, IIECTEPEHYATHIE U PEMEHHbBIE MEepeayu, CKOPOCTHBIE
TUQTHL.



Jlemoncmpayuu

Mopenbs cuctembl OTCUETA, WIUIFOCTpAUUs KHUHEMATUUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOrO NEPEX0/1a U U3MEPEHNE MTHOBEHHOUM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue nABMKEHUS Tella, OpPOUIEHHOTO IOJ YIJIOM K TOPU30HTY H
TOPHU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTI0OBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuUe yTeH, TPaeKTOPHil, CKOPOCTEU JBUKEHUS OJTHOTO U TOTO K€ TeJia B
pa3HBIX CUCTEMAX OTCYETA.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabomul, NPAKMUKYM

M3ydeHne HEPaBHOMEPHOI'O IBMIKEHHUS C LEJIBbIO OIPENCICHUS MIHOBEHHOU
CKOpOCTH.

M3mepeHne yCKOpeHUs IIpU MPSMOJIMHENHOM PaBHOYCKOPEHHOM JBHKEHUH 110
HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU  PAaBHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne yckopeHusi CBOOOIHOIO MaJIeHUs (PEKOMEH0BAHO HCIOJIb30BaHHE
uudpoBoii 1adbopaTopun).

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

[IpoBepka rumore3sl O NPSAMOM NPOMOPLUUOHAIBHOM 3aBUCUMOCTH MEXKIY
JNAJTBbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

N3ydeHne IBHKEHMS Tella MO OKPYKHOCTH C IIOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NEepHoOAa OOpaIeHUsi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa

IlepBeii 3akoH Hprorona. HMuHepumanbHbeie cucteMsl orcuéra. [IpuHumn
oTHocuTenbHOCTH [ammnes. HeunepruanbHble cucTeMbl OTCYETa (OIpeneeHHe,
IPUMEPHI).

Macca tena. Cuna. [IpuHimn cynepno3unnu Cuil.

Bropoii 3akoH HproToHa 1151 MaTepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 111 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTIO TATOTEHUS. DKBUBAJIECHTHOCTh TPABUTALIMOHHON U HHEPTHOM
MAaccCBhl.

Cuia TsixKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO MaJCHUsSI OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpadudyeckoi mMupoThl. [IBukeHre HeOECHBIX Tell U
uX cnyTHUKOB. 3akoHbl Kemepa. [IepBast kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, IOBHXKyIIerocs c
YCKOpPEHHEM.



Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbXKEHUS U CUJla TPEHUS MOKOSI.
Koaddumment tpenuns. Cuna conpoTUBICHUS NPU JBUKEHUU Tella B AKUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpoHCTBA M TEXHOJOTHMYECKHE MPOUECCHI: MOAIIUIHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenue NBHXKEHUSI T€Jl B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMI OTHOCHUTENIBHOCTH.

KaueHne naByX WIMIMHIPOB WIM IIApOB Pa3sHOM MACChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHME PABHOJACHCTBYIONIEH MPUIOKEHHBIX K TEIy CUJI C MTPOU3BEICHUEM
MAacCChI T€Ja Ha €r0 YCKOPEHUE B UHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenue macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U HAJCHUM.

[{eHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul, NPAKMUKYM

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI NP JBM)KEHUM OpycKa MO HAKJIOHHOM
TJTIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHU [BIXKCHHUSI Opycka IIo
HAKJIOHHOM TVIOCKOCTHY HA 33JITaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE H
PE3MHOBOM 00pa3siie, OT uX JAedopManum.

N3ydyeHne ABMXKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTBHIO, MEPEKUHYTOU Yepes
NErKuii OJIOK.

N3mepenne kodduiineHTa TpeHUS MO BEIMYMUHE YIIIOBOTO Kod(dduimeHTa
3aBucuMocT FTp(N).

HccnenoBanne nBrkeHHs OpycKa MO HAKIOHHOM TUIOCKOCTU C TIEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3ydeHue nBMKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena

AOcomotHO TBEpHoe Teno. llocTymaTenbHOE M BpaIaTeIbHOE JIBHKCHHUE
TBEPAOTrO Tena. MOMEHT CUIIbI OTHOCUTENBHO OcH BpanieHus. [nedo cumbl. CrnoxxeHue
CUJI, IIPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTH Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHHYeCKHUEe YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: KPOHILITEWH,
CTPOUTENBHBIN KpaH, peliéTyaTble KOHCTPYKIIUH.

Jlemoncmpayuu
VY ci10BuUsL paBHOBECHSL.
Bu bl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

HccnenoBanue yciioBAN paBHOBECHS TBEPAOTO Teja, UMEIOIIEr0 OCh BpPALICHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U PACUY€T CHJI YIIPYTOCTH.

M3yyeHue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO IO/ OIIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 MexaHuke

HMItynbC MaTEpUAIIBHOM TOYKHM, CUCTEMBI MAaT€pUaIbHBIX TOYeK. LleHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUYEK. Teopema 0 JBMKEHUHU LIEHTpa Macc.

HMMnysibC CHITBI M U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE NBMXEHUE.

MomMeHT umiynbca maTepuaibHOM TOYKH. lIpeacraBineHne o coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJIAX.

Pabora cunbsl Ha MajloM M Ha KOHEYHOM mnepemenieHuu. ['paduueckoe
IpeaCTaBIeHUE PA0OTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernueckass sHeprust marepuayiibHOil Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON DHEPIUU MAaTepUaJIbHON TOUKHU.

[loreHnManbHBIE W HENOTEHUUMANbHbIE CWiIbl. [loTeHnManbHasg >HeEprus.
[loreHunanbHass 3Heprus ynpyro naedopmupoBaHHOW mHpyxuHBL. lloTeHnuanbHas
JHEprus Tejaa B ONHOPOJAHOM IPAaBUTALMOHHOM 1oJie. IloTeHnnanbpHas sHeprys Teia B
IPaBUTAIMOHHOM TIOJI€ OJHOPOAHOrO Iapa (BHYTpM M BHe wapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW 3HEPIHH
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue u HEynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHymnu 1 MICAIBHOM >KUIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMUYECKUE NPOLIECCHI: JBHKEHHUE PAaKET,
BOJIOMET, KONIEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE Ha KOHbKAX.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tela MpU COBEPILICHNUU PabOTHI.

B3auMHbIe mnpeBpallleHUss KUHETUYECKOW WM NOTECHUMAJIbHOW JSHEPIrUM NpU
NEWCTBUM HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY IMYTH.

W3mepenue cuibl TSI, CKOPOCTH MOJIENH 3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBUM.

N3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.



CpaBHEeHHE W3MEHEHUS MOTEHLUAIBHOW 3HEPrHU MPYXKHUHBI C pabOTOM CHIIBI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS TMPU JABMKEHUU Tela IO HAKIOHHOM
MJIOCKOCTH.

Paznen 3. ModsekyJsipaasi Gu3nKa 1 TEPpMOJAMHAMUKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUSI MoJIeKyJsipHO-kKuHeTnyeckoil Teopun (MKT), wux
onbITHOE 0O0ocHOBanue. [uddysus. bpoyHoBCcKkoe nBUX)EHHE. XapaKTep JBIKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BelecTBa. Monenn CTpOeHUsI Ta30B, )KUJIKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BElIeCTBa Ha OCHOBE 3TUX Mojenel. Macca u pa3zmepsl
MoJiekyn (atomoB). KonndecTBo BemiectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecwe. Temmepatypa u crmocodbl e€ wm3mepenms. Illkana
temneparyp Llenscus.

Monenp u1eaabHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH: YaCTULIBI I'a3a
JBIKYTCSI XaOTUYECKH U HE B3aMMOJEHCTBYIOT APYT C IPYTOM.

['azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOGcomoTHas
temneparypa (mkana temneparyp KeneBuna). 3akon JlanpTona. M3omponeccsl B
UJCaJbHOM Ta3€ C IIOCTOSIHHBIM  KOJIMYECTBOM  BewlecTBa. ['paduueckoe
IpeCTaBICHNE N30IPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy  [JaBICHHMEM M  CpeJHEHd  KHHETHMYECKOW  DJHEprueu
MOCTYMATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HACAIbHOIO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISPHOKMHETUYECKON TEOPUHU UEATBHOTO rasa).

CBs13b a0CONIOTHOM TeMIEpaTypbl TEPMOJIUHAMUYECKON CHCTEMBI CO CpEeIHEH
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHudyeckue yCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCH: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUaJIOB.

Jlemoncmpayuu

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

Huddysus sxunkocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTamIm4ecKuX pemeETOK.

HabGntogenue u ricciieqoBaHuE U30IPOLIECCOB.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul, NPAKMUKYM

Hccnenoanne mporecca YCTaHOBICHHMS TEIJIOBOTO  PABHOBECHS  MPU
TeII000MEHE MEXKy TOpsiuei U XOJIOAHOM BOJIOM.

W3yyeHue u30TEpMUYECKOTO Tpolecca (PEKOMEHIOBAHO HCIOJIb30BAHUE
1 poBoit 1abopatopun).

N3ydeHne n30X0pHOro mnporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHsI COCTOSIHUS.



Tema 2. Tepmoounamuxa. Tennoevie mawiunol

Tepmonunamuueckass (TJ]) cucrema. 3amaHve BHEIMIHUX YCJIOBUM IS
TEPMOAMHAMHUYECKON cHCTEMbI. BHelmHMEe M BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEJIHHUE 3HAYEHUS BEJIMYWH, ONHCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMONpPOM3BOJIBHAS — PEAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens nneanbHOro raza B TEpPMOJAMHAMUKE — CHCTEMA YPABHEHUN: YPAaBHEHUE
MenneneeBa—KnaneipoHa ¥ BBIPAKEHUE JUIsI BHYTPEHHEW DJHEPIUU. Y CIIOBHS
MIPUMEHUMOCTH 3TON MOJENIN: HU3Kask KOHUEHTPALUS YaCTULl, BBICOKHE TEMIIEPATYpPHI.
BripaykeHue 11 BHyTPEHHEN YJHEPTUM OJJHOATOMHOI'O HJICAJIBHOTO Ta3a.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemeHTapHas pabotra B TepMoAMHAMuUKe. Bprunciienne paboTel o rpaduxy
nporecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco®0  M3MEHEHUS  BHYTPEHHEW  3HEpruu
TEPMOAMHAMMUYECKON  cucteMbl  0Oe3  coBepuieHuss  pabotbl.  KonBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHHUE.

KonnuectBo Ttemnorel. Temno€MKOCTh Tenma. YenpHas W MOJSpHas
TEIIOEMKOCTH BELIECTBA. Y paBHEHHE Maiiepa. Y ienpHas TeIoTa CropaHus TOIUIMBA.
Pacuér xonnuecTBa TemoThl npu Teronepenaye. [loustue 00 aquadatHom nporecce.

[lepBbIii 3aKOH TEPMOANHAMUKA. BHYTpeHHs1s 3Heprus. Koau4yecTBO TEMIOTH U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTUH TEPMOANHAMUYECKON CHCTEMBI.

BTopoi 3ak0H TEpMOAMHAMUKH U1 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHHE TEPMOJAMHAMHYECKOM CHUCTEMBI INPOXOJIUT E€IUHCTBEHHAs
aguabarta. AGCONIOTHAs TeMIIepaTypa.

BTOopo# 3aKOH TEpMOAMHAMUKH JJIsI HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO
nepenarb TEIIoTy OT 0oJiee XOJIOAHOTO Tella K 0osiee HarpeToMy 0e3 KOMITeHCAllUu
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHUMIB! HecTBUA TEIIOBbIX MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [uki Kapno.

DKOJIOTUYECKHE ACMEKThl MCIOJIb30BAHMS TEIUIOBBIX JBHMrareneil. TemmoBoe
3arpsA3HEHUE OKPYXKAIOILIEH CPEIbI.

TexHU4ecKue yCTpOWCTBA W TEXHOJIOTMYECKHME MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEpP, NAM3ENbHBIA W KapOIOpaTOpHBIA JBUTaTeNd, MapoBas TypOuHa,
NOJIyYEHHE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3alMS «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAaHUEM TEIUIOBOIO0 HACOCA, YTWIM3AIMS OMOOPraHMYeCKOro TOIUIMBA ISt
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

Jlemoncmpayuu

N3menenue Temneparypsl pu aanadaTuyeckoM pacIliupeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanne agunabaTHOTO Iporiecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.



Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO mMpolecca.

N3ydeHne B3aMMOCBSI3HM JHEPIUM MEXKMOJIEKYISIPHOTO B3aWMOJICUCTBUSA H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmosanusn eeuecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHeHcanus. Micnapenne u kurenne. Y neiabHas TerioTa
napooOpa3zoBaHusl.

HacpbliieHHbIe 1 HEHACHIIIIEHHbIE Tapbl. KauecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIINIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIABJIICHUS B dKUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiyioB. [lnaBieHwe W KpucTau3anus. YJelbHas TEIUIoTa IUIABJICHUS.
CyOaumarnus.

Hedopmaruu tBEpAOro Tena. Pactspkenue u cxatue. Cnur. Moayns FOwra.
[Ipeaen ynpyrux nedopmariuii.

TemoBoe pacumupeHue KUAKOCTEH W TBEPIBIX Tell, 00BEMHOE U JTUHEHHOE
pacipenre. AHTApMOHHU3M TEIIOBBIX KOJIEOAHMI YacTHI] BEIeCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEXOaAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(pUIIMEHT TOBEPXHOCTHOTO HATSXKEHHUS.
Kanumnspasie spnenus. JaBieHue moji UCKPUBIEHHON MOBEPXHOCTHIO >KHUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckne ycTporucTBa U TEXHOJIOTUYECKHUE MTPOIIECCHI: KUIKHE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jlemoncmpayuu

TermioBoe pacluupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kurnenue.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITHI ¢ MBUTBHBIMU TUIEHKAMH.

CwmaunBanue. KanuuisipHble siBICHUA.

Mopenu HEHbIOTOHOBCKOM YKUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUST KPUCTAINTMYECKOTO BEIECTBRA.

Bunbr negopmanuii.

Hab6mronenune manbix nedopmaruii.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TENI0THI IIABJICHUS JbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX APOB.



N3mepeHne aOCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKAa MAacChl IAapoOB B
OMEUICHUU.

N3mepenne ko3P puiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  AedopMallii  pe3MHOBOro  oOpasla  oT
NPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DjeKTpoAMHAMMKA
Tema 1. dnexmpuueckoe none

OnexTpuzaumss Tea U €€ MNpOSBICHUA. OJNEKTpUYecKud 3apsa. JlBa Buaa
ANEKTPUYECKUX  3apAnoB. lIpOBONHMKH, JOHMAJIEKTPUKA M IOJXYIPOBOIHHKHU.
DneMeHTapHbIN 3IEKTPUUECKUH 3aps]l. 3aKOH COXPAHEHUS 3JIEKTPUUECKOr0 3apsia.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kymona.

DnekTpudeckoe nose. Ero nercTere Ha 3JIEKTPUIECKUAE 3apsibl.

Hampsoxk€anocts  anexktpudeckoro  moiisi.  [IpoOueiit  3apsin.  Jlunum
HANPSHKEHHOCTH 3JEKTPUUECKOro nojisi. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCT  AJIIEKTPOCTATUYECKOrO IT0Js. Pa3sHOCTH IMOTEHLMAIOB M
HanpspkeHue. [loTeHnumanbHas dHeprus 3apsaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHnman 3J1eKTpoCTaTUYECKOTro Mojsd. CBsA3b HANPSHKEHHOCTH TOJS M PA3HOCTH
HOTEHUIUANOB JJIsl  3JEKTPOCTATHUECKOro Mmois (Kak OJHOPOAHOIO, TaK U
HEOJIHOPOJHOTO).

[IpyHIMT CyNIEPIO3ULINN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOM cdepol. Ilome
PaBHOMEpHO 3apsKeHHOro mno oObéMy mapa. llose paBHOMEpHO 3apsKEHHOM
OECKOHEYHOW IJIOCKOCTH. KapTuHbI JMHUN HANpsHKEHHOCTH JTUX MOJEH U
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPSI/IOB.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM I10J1€. JIMIEeKTpruYeCcKasi IPOHULIAEMOCTh
BEILIECTBA.

KonnencaTop. OneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHoe coeqMHEHUE KOHAEHCATOpoB. [locienoBarenbHOe COEAUHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrxkeHMEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IOJIE.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHL: DIJIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTpOCTaTHYecKash 3alluTa, 3a3eMJIEHHE JIJIEKTPOIpPUOOPOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLKMII IEUCTBUSA DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctatnyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEVUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IEPEMEHHON EMKOCTH.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAU TUIaCTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSKEHHOTO KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnrogenue npeBpailleHus YHEPTrUu 3apsHyKEHHOTO KOHJIEHCATOpa B AHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3yueHne npoTekaHus TOKa B LIEMH, COAEPKAIlel KOHJEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIMAIOB (HAMPSKEHUS ) PU TTOCJIEI0BATEIbHOM
COEIMHEHUU KOHJICHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuili mokK

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBusl CyleCTBOBAHUSI MOCTOSIHHOTO AJIEKTPUYECKOro ToKa. MCTOYHMKH
toka. Hanpsiokenue U u D1C é.

3akoH Oma i yyacTka IeMu.

DIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COIPOTUBIICHHS! OJHOPOIHOIO
OPOBOJHMKA OT €ro JJWHbl W IUIOMIAJXA I[ONEPEYHOTO CEYEHHUs. Y IEJIbHOE
CONIPOTHBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPAILIETBHOE, CMEIIAHHOE COCIUHEHUE IPOBOJIHUKOB.
Pacuért pazBeTBn€HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoymns—JIeHua.

MOITHOCTh 2JIEKTPUYECKOr0 TOKa. TeroBas MOIIHOCTb, BbIJEseMas Ha
pe3ucrope.

DJIC u BHYTpEeHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA. 3akOH Oma JJis1 MOJIHOU
(3aMKHYTOM) 5JIEKTpUYECKOM 1end. MOIIHOCTh UCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B 1lenu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: aMIIEepMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIpPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAMIPSKEHUSI JJIsl pE3UCTOpPa, JTaMITbI
HaKaJMBaHUS U CBETOAUOIA.

3aBUCUMOCTh CONPOTHUBJICHUS IWIMHAPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
TJIOIIA/IU TTOTIEPEYHOTO CEUCHUs M MaTepuasa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIPSHKEHUH.

[Ipsimoe uzmepenue I/1C.

KopoTkoe 3ambikaHHe TrajdbBaHUYECKOrO BJEMEHTAa M OLEHKAa BHYTPEHHETO
CONPOTHUBJICHUSI.

CriocoObI coemMHeHUst UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIFOCAMUA UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.



Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

HccnenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHMOCTH CHJIbI TOKa OT HalpsDKEHUS Uil JIaMIIbl
HaKaJIMBaHUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanue 3aBucumMocTy J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU ITPU
KOPOTKOM 3aMBIKAHUH.

HccenenoBanne pasHOCTH MOTEHIMAIOB MEXKY MOJIIOCAMU HCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccenenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuunsix cpedax

OnekTpudeckas  IMPOBOAMMOCTD  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTh CONPOTUBIIECHUS METAUIOB OT
TemriepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITonynpOoBOIHUKMY. CoOcTBeHHas 1%} IIpUMECHas IIPOBOAUMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBoAHUKOBBIE IPUOOPBHI.

DJIEKTPUYECKUM TOK B BJEKTPOJMUTAX. JIEKTPOIUTHYECKAS JUCCOLIMALIHS.
DnexTponu3. 3akoHbl Dapanes 1Sl ANEKTPOIn3a.

DIIEKTpUYECKNN TOK B razax. CaMOCTOSATEIbHBINA U HECAMOCTOSATEIIbHBIN PA3PSI.
Paznuunbie THIIBI caMOCTOSITENBHOTO pa3psaa. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30paspsaHble
JaMIIbl, 3JEKTPOHHO-ITy4YeBas TPyOKa, MOJYIPOBOJHUKOBBIE NPUOOpPHI: AHMO/,
TpPaH3UCTOP, (HOTOANOJ, CBETOANO/, TajJbBaHUKA, pa)MHUPOBAHNUE MEAM, BBIIJIABKA
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.

Jlemoncmpayuu

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHME MPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul, NPAKMUKYM

HaGmronenue amexTposusa.

N3mepeHnune 3apsaa OJTHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICEHHS  TEPMOPE3UCTOPA  OT
TEMIIEpaTypHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYeCKU NPAKTUKYM

Crioco6b! n3Mepenns GU3NYECKUX BETMYMH C UCHOJIb30BAaHUEM aHAJIOTOBBIX U

IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.



AOGCOJIFOTHBIC M OTHOCHUTENIbHBIC TIOTPEITHOCTH H3MEPEHUN (U3MUECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHrEe  KOCBEHHBIX  M3MEpPEHMM, MCCIEIOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEJMYMH, MPOBEpKa NPEIJIOKEHHBIX TUIOTe3 (BBIOOp U3 pador,
OMMCAHHBIX B TEMATUYECKUX pa3jiesiax «YUeHHUYECKUN SKCIEPUMEHT, J1a00paTopHbIe
PabOThI, MPAKTUKYM) ).

MexnpeaMeTHbIE CBSI3H

Nzyuenue xkypca dpusuku yriyoiaéaHoro ypoBss B 10 Ki1acce oCyIecTBIsSETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypcaMH MaTE€MAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nouamus, c6a3aHHble C U3VUEHUEM Memo008 HAYYHO20
no3HaHUs: SBIICHUE, HAYIHBIN (DAKT, TUTIOTE3a, (Pu3ndeckasi BEIMYMHA, 3aKOH, TCOPHS,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJIECNb, U3MEPEHHUE, MOTPEIIHOCTH
U3MEpEHUI, U3MEepUTEIbHBIE MPUOOPHI, IU(PpoBas 1abopaTopus.

Mamemamuxa: Pemenue cucrembl ypaBHeHui. JInHeitHas dyHkius, napadona,
runepOoia, ux Tpaduku M CBoiicTBa. TpuroHomerpuyeckue (QYHKIMU: CHUHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOpHI
Y UX MPOEKLMH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe ABWKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEMJI000MEH J>KUBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpelibl,
yTUIu3aus OUOOPraHMYECKOro  TOIUIMBA JUIsi  BBIPAOOTKHM — «TEIUIOBOM» U
3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE W KANWJUISIPHBIC SIBJICHUS B MPUPOJE,
BJIEKTPUYECKUE SIBJICHUS B )KUBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAsg Macca, MOJYYCHUE HAHOMATEPUAIOB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEJ, KUAKOCTEW MU Ta30B, KUJIKHAE KPUCTAIIbI, SJIEKTPUUYECKUE CBOWCTBA
METAJJIOB,  JJIEKTPOJUTHUYECKass  JUCCOLMALMS,  TajJbBaHUKA,  AJIEKTPOHHAA
MHUKPOCKOIIHS.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus.: mpeoOpa3zoBaHue IBIKEHUI C UCTIOJIb30BAHUEM MEXaHU3MOB, YUET
CyXOTO M JKHUJIKOTO TPEHUSI B TEXHUKE, CTATHUECKHE KOHCTPYKIIMHU (KPOHIITEWH,
peleryaTble KOHCTPYKIHH), HCHOJb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKH B
TEeXHUKE (TUPOCKOI, BOAOMET U JPYTHUE), IBUTATEIh BHYTPEHHETO CrOpaHusi, mapoBast
TypOuHa, OBITOBOM  XOJOAWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU TOJYUYEHUS
COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHHE JIEKTPONPHUOOPOB, Fra30pa3psIHbIC JaMIIbI,
MOJTYTIPOBOHUKOBBIE MPUOOPHI, rajibBaHUKA.



11 KUIIACC
Paznen 4. JjeKTpoAMHAMMKA
Tema 4. Macnummnoe none

B3anmoeiicTBrE MOCTOSSHHBIX MArHUTOB U IMTPOBOAHUKOB C TOKOM. MarautHoe
nosie. Bektrop MarauTHON MHAYKUMU. [IpuHUIKN Cynepno3ulM MarHUTHBIX IOJIEH.
JIMHUY MarHUTHOW UHYKIIHAH.

MarauTtHoe moJie MPOBOJAHHKA C TOKOM (IIPSIMOTO IMPOBOJHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBlieHHE U MOJYb. JIBUXKEHHE 3apSKEHHON YaCTHUILIBI B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cunel JlopeHua.

MarunuTtHoe 1noJse B BemecTBe. GeppoMarHeTHKy, rapa- u JuaMarHeTUKHU.

TexHUYecKHue YCTPOMCTBA W TEXHOJOTUYECKHE MPOLECChl: MPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IJIEKTPOABUTATEID
SIxo0u, yCKOPUTENH dJI€MEHTAPHBIX YACTHII.
Jlemoncmpayuu

Kaprtuna nuHuit ”HIYKIIMK MarHUTHOTO TI0JIsI ITOJIOCOBOTO M TTOJIKOBOOOPA3HOTO
MOCTOSTHHBIX MarHuTOB.

KaptrHa 1TMHMI1 MAarHUTHOM MHAYKIIUU TOJISL ITTMHHOTO MPSIMOTO IMMPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT AEHCTBUS AIEKTPOU3ZMEPUTEIBLHOTO MPUOOpPa MATHUTORJIEKTPUUECKOM
CUCTEMBI.
Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.
Tema 5. dnekmpomacHumHas UHOYKYUA

SIBienue  dneKTpOMarHUTHOM MHAyKIMU. [IoTOK BexkTOopa MarHUTHOM
uaaykuuu. OJC uHAYKUMM. 3aKOH »HJIEKTpOMarHuTHOW wuHAykiuu Dapajes.
Buxpeoe anexrpuueckoe nolie. Toku Oyko.

OJIC uHayKUIMK B IPOBOJIHUKE, IBHMXKYIIIEMCS B OJJHOPOJTHOM MarHUTHOM II0JI€.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTHBHOCTH B IE€MH TOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyeckue ycTpoilcTBa U TEXHOJOTUUECKUE MPOLIECCH: MHIYKIIMOHHAS ME€Yb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALMHU TEJl IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.



Jlemoncmpayuu

HaOGmroienue siBjieHus 3JIeKTPOMArHUTHOM WHTYKITUH.

UccnenoBanne 3aBucumMoctd IJIC HMHAYKIMU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[TameHrie MarHuTa B aIIOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

UccnenoBanne 3aBucuMoctd OJIC caMOMHAYKIIMU OT CKOPOCTH W3MEHEHMS
CHUJIBI TOKA B IICTIH.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomol, NPAKMUKYM

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHue UHIYKINY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHUS] CAMOUHAYKIIHAH.

COopka MOJIeTH JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI
Tema 1. Mexanuueckue Koedanus

KonebarensHas cuctema. CBoOOIHBIE KoJIeOanus. ['apMoHnYecKrue KojieOaHms.
Kunemarnueckoe W JUHAMHYECKOE OIMCAaHHME. JHEPreTUYECKOE OIHcaHue (3aKOoH
COXpaHCHHMS MEXaHHMYECKOW DHEpruu). BbBIBOJA  IWHAMHUYECKOTO  OMHCAHUS
rapMOHUYECKUX KOJICOAHUM M3 WX IHEPTETHUECKOTO U KHHEMAaTHUYECKOTO OMUCAHUSI.

Ammumutyna u (daza konebanuil. CBsA3b aMIUTATYAbl KOJICOAHHM HMCXOJHOMN
BEJIMYUHBI C aMIUIUTYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. llepumom ManmbiX CBOOOJHBIX KoJieOaHUI
MaTreMaTU4eckoro MasTHuka. llepuoa CBOOOAHBIX KoOJIEOAaHHM TPYKUHHOTO
MasiITHHKA.

[Tonarue o 3aTyxaronux koyieOaHusix. BeiHyxaeHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHUYeCKre YCTPOWCTBA M TEXHOJIOTHMYECKHE MPOIIECCHl: METPOHOM, 4Yachl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch K0JiIe0aTeIbHOTO IBUKEHUS.

HaOmronenne HE3aBUCUMOCTH TIEpHOAa MaJIBIX KOJIeOaHWil rpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aryxarommx KoJeOaHUN U 3aBUCUMOCTH MEPHOia CBOOOIHBIX
KOJI€O0aHUM OT COMPOTUBIICHHUS.

UccnenoBanne koyie0aHWM Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
dbopmMupoBaHus MpeICTaBICHUN 00 UI€AIbHOM MOJIETU TIPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPIUU MIPHU KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

HabGmronenne pe3oHanca.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomovl, NPAKMUKYM

N3mepenne mneproga CBOOOMHBIX KOJIEOAHWA HUTSHOTO U TMPYXKHHHOTO
MasiTHUKOB.

N3y4yenune 3aKOHOB JBIKEHUS TeJla B X0JIe KOJeOaHuii Ha yIpyroM MmojBece.



N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanuie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inekmpomaznummnsle Koiedanus

Konebarenbupiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHUS B
ujealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTY B 3apsiia
KOHJIEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKa B KOJI€0AaTeTbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATEIbHOM KOHTYpE.

3aryxaroume AJIEKTPOMATrHUTHBIE KOJICOaHUSI. BrinyX1eHHbBIE
AIIEKTPOMArHUTHBIEC KOJIEOaHUsI.

[lepemenHbpli TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
NEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA M HaNpsKEHUS TMPU  Pa3IMuyHON  popme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBI TNEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
UHAYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Wneanpueiii  Tpanchopmarop. IlpomsBoacTBo, mnepegadya U noTpediieHue
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKA IIPU IPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJI30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHHUYecKue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHL: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacTOThI CBOOOJHBIX KOJIEOAHUN OT MHAYKTHUBHOCTH M EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, kaTylka HHIyKTUBHOCTH M KOHJIEHCATOP B LIENU IEPEMEHHOI0 TOKA.

Pe3oHanc mnpu 1mOCIEIOBAaTENbHOM COECIMHEHMHM PE3UCTOpPA, KaTYIIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

VY eTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.

Mopens TMHUYM DIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, 1abopamopusle padomul, NPAKMUKYM

N3yuenne Tpanchopmaropa.

HccnenoBanre NEPEMEHHOIO TOKA 4YEpe3 IMOCIENOBATENBHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Habmroienue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH EPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBIL, YCIIOBHS HX pacnpoctpaHeHus. llomepeuHbie u
IIPOJIOJIBHBIE BOJIHBL. [lepros, CKkOpoCTh paclipoCTpaHEHU U JyIMHA BOJIHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpaKEHUE, IPeIOMIICHHE, UHTephEepEHIUS U TUPPAKITHUL.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBL.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSl M3JIYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTanus BeKTopoB E, B, vV B 2JIEKTPOMarHuTHON BOJIHE.

CBoicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXE€HUE, TPEIOMIIEHUE, TOJIIPU3ALIMS,
uHTepdepeHus u AudpaKiusl.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJH. lIpMMEHEHHE >JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paaUOCBSI3U U TeNeBUACHUS. Panronokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYEeCKHEe YCTpPOWCTBA W TNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, pajauolpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieup,
YJIbTPa3BYKOBAsl JTUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomeecss Ten0 Kak MCTOYHHMK 3BYKa. 3aBHCHUMOCTH JJIMHBI BOJIHBI OT
4acTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepennnu u audpakiiuid MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habronenue cBs3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYIOM M YaCTOTOM
KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEJOMIICHHE,
noJispu3anus, rudpakius, tHTepPepeHIms.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.
Vuenuueckuii skcnepumenm, nabopamopusie pabomul, NPAKMUKYM

N3yyeHue napamMeTpoB 3ByKOBOI BOJIHBI.

N3yuyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.
Tema 4. Onmuxa

IIpssMonuHEHOE paclpOCTpaHEHUE CBETa B OAHOpOAHOM cpene. JIyu csera.
To4euyHbIN UCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue u3zo0paxeHuil B
iockoM 3epkaie. Cdepudeckue 3epkaa.

[Tpenomiienue cBera. 3akOHbI MpeIOMIICHHs cBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHuss. OTHOCHUTENBHBIN TMOKa3aTeslb MpenoMieHus. [IocTosSHCTBO 4acTOThI
CBETa U COOTHOILIEHNE JJIMH BOJH IPU NEPEXO0I€ MOHOXPOMATHYECKOrO CBETA YEpe3
IPaHUILY Pa3ena IBYX ONTUYECKHUX CPEI.

Xon nyueii B mpusMe. Jucnepcus cera. CioxHbIi coctaB 6enoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrojl MOJHOTO BHYTPEHHETO
OTpaKEHUSI.



Cobwuparomiuie 1 paccenBaromye JuH3bl. ToHKas TrH3a. DOKYCHOE PacCTOsIHUE
U ONTHYECKas CUjia TOHKON JHMH3bI. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOMU
chepudecKkoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO MTOKa3aTelis MPeIoMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOIIEANIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOH
ontuueckoi ocu. [TocTpoeHne n300pakeHnit TOUKU U OTpe3Ka MPsIMOIl B COOMPAIOIITNX
Y PaCCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromniast cmocobHocTh. ['71a3 kak omnTuyeckas
cUcTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBas ontuka. aTepdepeniius cBeta. KorepeHTHbIE ICTOUYHUKH. Y CJIOBHS
HaOIIOACHUS MAaKCUMYMOB M1 MUHUMYMOB B MHTEP(EPECHIIMOHHON KapTHUHE OT ABYX
KOTE€PEHTHBIX UICTOUHUKOB. [IprMephl KilacCHUeCKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpakinuonHas pemeérka. Y clioBUe HaOIIOACHUS TJIaBHBIX
MaKCUMYMOB TMpU TMaJICHUd MOHOXPOMATHYECKOTO CBE€Ta Ha JU(PaKIIMOHHYIO
PELIETKY.

[Tonsipuzamus cBera.

TexHnudyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckomn, QoTtoamnmnapaT, MHKPOCKOI, MPOCKIMOHHBIM ammapar, TPOCBETICHUE
ONTHKH, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

HccnenoBanne mpeaomMiIeHUs CBETA.

HaOmroienne moJiIHoro BHyTPEHHETO OTPaKEHUSI.

Mojens cBETOBO/IA.

HccnenoBanne xoaa CBETOBBIX MyYKOB YEPE3 MIIOCKONAPAIICIbHYIO TIIIACTUHY
U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Moaenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHInm cBera.

Hab6nronenue BeTOB TOHKUX IMJIEHOK.

Hab6mronenune nudpakximm crera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6nrogenue nupakqimoHHOTo CIIEKTpa.

HaOmronenue nucnepcuu cBera.

HaOmronenue nosisipuzaliiuu CBeTa.

[IpumeHeHune NoaAPOUI0B 11 U3YUEHHUS] MEXAHUYECKUX HANPSKEHUM.
Vuenuueckuii akcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

N3Mepenue nokaszaress NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS OT BEIIeCTBa (Ha mpuMepe
YKUJIKUX JIMH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[Tomy4yenune n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKONMUIECKUX CUCTEM.



Habmonenue nudpakuuu, nHTEpdEpeHIINN U TOISIPU3AIIH CBETA.

N3ydeHne noyisipu3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue wuHTEpdepeHIMH Ja3epHOr0 HU3JIYYeHHs Ha JABYX IIEJsX.
Hab6nronenue nucnepcu.

HabGmrogenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonmydyeHue criekTpa M3Iy4YeHUsS CBETOAMOJA MPHU MOMOIIM AUGPAKIUOHHON
PELIETKH.

Pa3zoen 6. Ocnogvl cneyuaivbHOU meopuu OMHOCUMENbHOCHU

['paHuIBl MPUMEHUMOCTH KJIACCHUYECKON MeXaHUKH. [locTynarsl crienuanbHOM
TEOPHH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeoOpazosanus Jlopenna. Yciosue
NPUYUHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMEUICHHE BpPEMEHH U
COKpAILEHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBsI3b Macchl C PHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIIbl. JHEPIrus
HIOKOSI.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHIL.

Vyenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM

OnpeneneHue UMIyJbCa U SHEPTUH PEISTUBUCTCKUX YacThll (1o (hoTorpadusam
TPEKOB 3aPSYKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Pasznen 7. KanToBas ¢pusuka
Tema 1. Kopnyckynapno-6011060ii oyanusm

PaBHOBecHOE TemioBoe H3MydeHHE (U3JIydeHUE a0COIIOTHO YEPHOTO TEIa).
3akon cmemennd Buna. ' unoresa Iinanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®orordpdext. Onbitet A.I'. CroneroBa. 3akoHbl (porodddexra. YpaBHEHHE
Oiinmrerina st pororddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIaBJIEHHE CBETA Ha aOCOIIOTHO MOTJIOMIAOIILYIO
1 abCOIOTHO OTpakaronlyto noBepxHocTs). OnbiTel [1.H. Jlebenena.

BosiHOBBIE cBOMCTBa yactull. Bonnsl ae bpoiins. [{nuHa BonaHbl ne bpoins u
pa3Mepbl 00JIaCTH JIOKAIU3alluU ABMXKYIIEHCS yacTullbl. KopmycKynsipHO-BOJIHOBOM
nyanusMm. {udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzMepeHuid B Mukpomupe. COOTHOIICHHS] HEONpeneaEéHHOCTeH
I'eiizenbepra.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIEKTPOMETP,
doTodEMEHT, (DOTOAATUMK, TYHHEIbHBIA MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (poTodddekTa.

HccnenoBanre  3aBUCMMOCTH  COMPOTUBIICHHS  TMOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauo.



Conneunas OaTtapes.
Vuenuueckuii sxcnepumenm, 1ab6opamopusie pabomul, NPAKMUKYM

Hccnenosanue Gorope3ucropa.

N3mepeHnune nocTosHHON

[Inanka Ha ocHOBE uccaeaoBanus GpoTodrddekTa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.
Tema 2. @u3zuka amoma

OnbITEl MO HCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas mojelb aroma
Peszepdopna.

[Toctynater bopa. U3nydenne u mornomieHne GOTOHOB MPHU MEPEX0JIe aToMa C
OJHOTO YPOBHSI JHEPIUHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyuyeHue cBeTa. Jlazep.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopaa.

HaGronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHILI.

OrnpeneneHue JJIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.
Yuenuueckuii skcnepumenm, nabopamopusie pabomul, NPAKMUKYM

HabGnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CIEKTpa pa3peKEeHHOTO aTOMAapHOTO BOJIOPOJAa M M3MEPEHHE
nocrosinnou Punbepra.
Tema 3. Duzuka amomHo20 A0pPa U INEMEHMAPHBIX YACHUY,

Hyxnonnass monens siapa I'eiizenbepra—MBanenko. 3apsin snapa. MaccoBoe
yucio sapa. U3oromsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnaz. I'amma-usiydyeHue.

3aKOH paJuoaKkTUBHOTO pacnajga. PaavoakTUBHbIE HW30TOMNBI B MPHUPOJE.
CBoiicTBa HMOHM3UPYIOUIETO H3Iy4YeHHs. BiusHHE paJuOaKTUBHOCTH HA >KUBBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

SAnepusie peakuuu. Jlenenue u cuntes saep. AnepHeie peaktopsl. [Ipodiemsl
YIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3a. JKOJIOTUUECKUE aCIIeKThl PA3BUTHS SJICPHOU
SHEPreTUKH.

MeTtonbl perucTpaluy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE  B3aUMOJIEUCTBUs. bapvOHbBI, ME30HBI W  JICNITOHBI.
[Ipencrasnenune o CrangaptHoi Moaenu. KBapk-ritooHHas MOAEb aJpOHOB.

@uzuka 3a npenenamu CranmapTHoOW monenu. TémHas matepuss U TEMHaA
SHEprusl.

EnuHCcTBO pusnueckoit KapTUHBI MHPA.

TexHH4eCcKre yCTpOMCTBA M TEXHOJIOTUYECKUE IMPOLIECCHL: AJO3UMETP, Kamepa
Bunbcona, siepHbBIi  peakToOp, TEPMOSJIEPHBIM  peakTop, aroMHas OomoOa,
MarHUTHOPE30HAaHCHAsI TOMOTpadus.



Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul, NPAKMUKYM

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsoieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHUS aCTPOHOMUU. lIpuKiagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomMuu. [IpuMeHMMOCTb 3aKOHOB (UMBUKUA i OOBSCHEHUS MPUPOIbI
KOCMHYECKHX 00BEKTOB.

Metoasl  acTpoHOMUYECKUX HccieaoBaHUNA. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJNOTENIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3B&3mHOro Heba. Co3Be3musi, spKue 3BE3IBI, IUIAHETHI, MX BUIUMOE
JBUKCHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJHIla U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEpUCTHKHU. /[narpaMMa «CrneKTpaiabHbII KilacC —
CBETHUMOCTB». 3BE3Mbl TJIaBHOW IMOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOU I10CJIEIOBATEIbHOCTH. BHYTpeHHEE CTpOeHUE 3BE3 .
CoBpemMeHHbIE TIPEACTABICHHS O MPOUCXOXKICHHH M 3Boitonuu ColiHIIa U 3BE3.
Orarnsbl )KU3HU 3BE3N.

Mineunbiii Ilyte — Hama I'amaktuka. Ilonokenue u aBwxkenue CoiHIA B
lNanaktrke. Tunbl ramaktuk. Panuoranaktuky u kBasapel. UEpHBIE ABIPBI B Anpax
rajakTUK.

Bcenennas. Pacummpenne Bcenennoii. 3akon Xa006sa. Paz0eranue rajiakTHk.
Teopus bonpmoro B3psiBa. PeMKTOBOE H3MyUEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vyenuueckue nabnrooenus

HaGmronenust 3BE3qHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPWIOKEHUHN NIJIsi ONPECIICHUSI TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be311s1 CEeBEpHOro MOJyIIapus U IPKUE 3BE3bI.

Hab6nronenus B reneckon JIyHbI, TUTAaHET, TYMAHHOCTEN M 3BE3/IHBIX CKOTIJICHUH.
Du3HYeCKU MPAKTUKYM

CriocoOb1 u3MepeHus: PU3NYECKUX BEJIMYHUH C MUCTIOIB30BAHHEM aHAJIOTOBBIX U
IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUYUKOBBIX CHCTEM.
AOCOIOTHBICE U OTHOCHUTENIHHBIC MOTPEIIHOCTH U3MEPEHUM (PU3MUECKUX BEITUYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

IIpoBeneHMe  KOCBEHHBIX  WM3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEMN
(¢u3MUEeCKUX BEJMYMH, NPOBEpKa NPEIJIOKEHHBIX TUIoTe3 (BBIOOp U3 pador,
OTMCAHHBIX B TEMAaTHYECKUX pazfieiax «YUeHUYECKUN dKCIIEPUMEHT, Ja00opaTOpHbIE
paboThI, MPAKTHUKYM).

O06o0maroniee NOBTOPEHUE

OO6o0mIeHne U CUCTEMaTU3AIMs COACpPKaHUs Pa3feyioB Kypca «MexaHukay,
«MonekynsipHasi pu3MKa U TEPMOAMHAMUKA», «IIEKTpoauHaMukay, «Komebanus u
BOJIHB, « OCHOBBI CHIEIIMAIIBHON TEOPUU OTHOCUTEITHLHOCTHY, «KBaHTOBasI Gpu3nkay,
«INeMEHThI ACTPOHOMUHU U aCTPOPHUIUKI.



Pounb pu3uku 1 acTpPOHOMUH B 3KOHOMHYECKOH, TEXHOJIOTUYECKO, COLMaTbHON
U 3TUYECKOU cepax esTeIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOM Hay4HOMU KapTHUHE MHpa, 3HAYCHUE OMMUCATEIbHOM,
CHUCTEMaTU3UPYIOIIECH, OOBICHUTEILHON U MPOTHOCTHYCCKOW (PYyHKIHMN (DU3NUECKOM
TEOpUHU, POJIb PU3HUECKOU TeOpUU B (DOPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKOM
KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3ydenue kypca pusnku yriyOon€HHOTO ypoBHA B 11 Kitacce ocyiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M € KypcamMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nouamus, c6d3aHHble C U3VUEHUEM MemOo008 HAYYHO2O
Nno3HaHUA: IBIIEHUE, HAYYHBIN (DaKT, runoresa, puanyeckas BeIMYMHA, 3aKOH, TEOPHS,
HaOJIOICHUE, IKCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, M3MEPEHHUE, MOTPEIIHOCTU
U3MEpPEHU, U3MEepUTEIbHBIE MPUOOPHI, IU(PpoBas 1abopaTopus.

Mamemamuxa: PemeHne cHUCTEMBl YpaBHEHUH. TpPUTOHOMETpPUUYECKHUE
(YHKIIMM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOpPBI M MX NPOEKLMM HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.
[IpousBognbie 3iemMeHTapHbIX (QyHKIUN. [lpusHaku 1MOAOOMS TPEYrOJbHUKOB,
ompe/ereHIe MIOMIAAN IITIOCKUX GUTYyp U 00BhEMA Tell.

buonoeusa: »snextpuueckue SBIECHUS B JKUBOW MPUPOJE, KoyeOaTeabHbIE
JIBWKEHHUSI B JKMBOM TMPHUPOJIC, OSKOJOTHUYECKHE PUCKUM TIPU IMPOU3BOJCTBE
DNEKTPODHEPTHH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEH  Cpensl,
YABTPa3BYKOBASI AUATHOCTUKA B MEJIUIIMHE, ONITUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAss CTPYKTypa TBEPIBIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagpus: MarHUTHBIE TTOTIOCA 3€MJIH, 3aJIEKU MArHUTHBIX Py, POTOChEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texunonocusa: TPUMEHEHHUE TIOCTOSHHBIX MAarHWUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTATENh SIKOOM, TeHepaTop IMEePEMEHHOTO TOKa, HHAYKIIMOHHAS TIeYb,
JIVHUM DBJIEKTpONEepenay, 3JEKTPOJABUTraTEellb, paaap, pPaJIUuONpPUEMHHK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKkOBas JUATHOCTUKA B TEXHHUKE,
IPOCKIIMOHHBIN anmapar, BOJIOKOHHAs OMNTHKA, COJHEYHas Oarapesi, CIIyTHHUKOBBIC
NPUEMHHUKH, SAI€pPHASI SHEPreTUKA U IKOJTOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



Ilnanupyembie pe3yJbTAThI OCBOCHUSA Y4€0OHOI0 NpeaMera
JIMYHOCTHBIE Pe3yJIbTaThl

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOTO mnpeaMera «DU3uKa» JOJKHBI
OTpakaTb TOTOBHOCTh W CIHOCOOHOCTh OOYYalONMIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH MO3MUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUH,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUIICKOTO 00111€CTBa, pACIIMPEHUE KUZHEHHOTO OIbITa
U OIbITa JEATEIbHOCTH B TPOLECCE pPEaIu3ald OCHOBHBIX HAIpPaBIICHUM
BOCIIUTATEIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh IPAKJIAHCKOW MO3UIIMU 00yYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYEIIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HHTEpPECax TIPakKJaHCKOTO
o0I1lecTBa, y4acTBOBaTh B CAMOYIPABJICHUU B 00pa3oBaTEIbHON OpraHu3alluy;
YMEHHE B3alMOJICMCTBOBATh C COIIMAJIBLHBIMU WHCTUTYTaMH B COOTBETCTBUHU C HUX
GYHKIUSIMHY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMUCKON MPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHUXEHUSIM
POCCUIMCKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAI[MI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucymiero Gu3n4eckoil Hayke;
5) Tpy10BOI0 BOCIIMTAHMS:

HWHTEPEC K pa3nuvHbIM chepam npodecCuoHaTbHON ACSITEIBHOCTH, B TOM YHCTIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOU, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD Oy yIiei
poQ)eCCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN Ha POTSHKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKON KYJbTYpPhl, OCO3HAHHE TJIO0ATHLHOIO
XapakTepa SKOJOTHUECKUX TTPOoOIeM;

TUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUM B OKPYXKAIOILIEH CPEAE HA OCHOBE
3HAHM LEJIeW YCTOMYMBOIO pa3BUTHUs YEJIOBEYECTBA,

paclIMpeHre ONbITa AESITEILHOCTH YKOJIOTUYECKOM HANPaBIEHHOCTH HA OCHOBE
MMEIOITUXCS 3HAHUM 110 (hHU3HUKE;



7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PUZNYECKON HAYKU;

OCO3HAaHME IIEHHOCTH HAay4YHOW JE€ATEIbHOCTH, TOTOBHOCTh B IpoLEcce
U3y4eHUs1 (PU3MKHU OCYILECTBIATh MPOEKTHYIO M UCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
UH/IMBHUIyaJIbHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl
Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA
ba3oBble 1ornueckue AecTBU:

CaMOCTOSITENILHO ~ (OPMYJIUPOBATh U aKTyaJU3UpOBaTh  MpoOljeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh IENW ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHXKEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX (DU3UUECKUX
SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMBbI C y4E€TOM aHallM3a UMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTEPUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSAX pPEaIbHOTO, BAPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble uccienoBareibckue JeicTBUS:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMA TOHITHSAMH M METOAaMH
(u3nUecKoi HayKH;

BJIAJICTh HaBbIKAaMHU y4€OHO-UCCIIEI0BATEILCKON M TPOCKTHOM JESITEIIbHOCTH B
obnactu (U3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOATEIBHOMY TIOUCKY
METOJIOB pEelIeHUs 3a1ad (U3MUYECKOr0 COJACP)KAHHS, MPUMEHEHHIO Pa3INYHbIX
METOJIOB MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEPIpETalU, MPEeoOPaA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYAIIHSIX,
B TOM YHCJIE TIPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DUZUKU;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3M UM aKTyaJM3WpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHMs, HAXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX
YTBEPIKJICHUH, 33]1aBaTh IMapaMeTPhl U KPUTESPUH PCIICHUS;

aHATM3UPOBATh IMOJTYYEHHBIC B X0JI¢ PEIICHUS 3214l PE3yJIbTaThl, KPUTHUECKH
OIICHMBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh M3MECHECHHE B HOBBIX YCIIOBHSX;

CTaBUTh W (opMylIHpoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsSIM, OIICHUBATh MPUOOPETEHHBIN OIBIT; YMETh
MEPEHOCUTDH 3HAHUS TI0 (PUBHUKE B IPAKTUIECKYIO 00JIACTh KUZHEICATCILHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA M3 PA3HBIX MPEIMETHBIX 00JACTEH; BBIIBUTAThH
HOBBIE HJICU, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.



PadoTa ¢ nngopmanueii:

BJIAJCTh HAaBbIKAMHU MOJy4YeHUS MHGOpMaIK (PU3MUECKOro COACp)KaHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOMCK, aHalu3,
CUCTEMATU3AlMI0 W HWHTEpHpeTanuio WHGOpPMAIMU Pa3IMYHbIX BUAOB U (HopM
Ipe/ICTaBIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B PEIIEHWU KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3ALMOHHBIX
3aa4d ¢ coOmoIeHneM TpeOOBaHM SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeXeHurs, TMPaBOBBIX M HJTHYECKUX HOPM, HOpM HH(POPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPIKAHUS B PA3IMYHBIX (hopMaTax ¢ ydéToM
Ha3HauYeHUs] MH(OPMAIMU U LIEJEBOM AyJUTOPUH, BBIOMpPAs ONTHUMAIbHYIO (HOpMy
IPEICTABIICHNS U BU3yaJIN3al[1u.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHS

OCYILIECTBIIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOM 1€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallul U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHSI C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh ¥ MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHAUBUIYAIBHON
padoTHI;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX ACHCTBUH C Y4€TOM OOIIMX
MHTEPECOB, U BO3MOKHOCTEHN Ka)KJO0r0 YjeHa KOJUIEKTHBA,;

OpUHUMATh  UEIM  COBMECTHOM  JIEATEIBbHOCTH, OPraHU30BBIBaTH U
KOOPJIUHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBIATh IUUIAH JEUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJIa U KaXKJI0TO YyYaCTHUKA KOMAaH]Ibl B OOIIUI
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHMBaTh MJIEH C TMO3ULIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh TMO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B  PA3IMYHBIX
CUTYalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKe€HUE, ObITh MHUIIMATUBHBIM.
PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

CaMOCTOATENILHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JaCTH
GU3MKK W aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh MU  (POPMYJIHUPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOATENLHO COCTABJIATH IIJIaH PEIICHUS PACU€THBIX U KAUeCTBEHHBIX 3a/1a4,
IUIaH BBIMIOJIHEHUSI MPAKTHYECKOW paboThl € Y4ETOM HUMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKd Y4eOHOTO INpeAMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;
JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH
3a pelIeHHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO APYAUIIUU B 0071aCTH PU3KKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHUBBHI B ACSATEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BJIAJI€Th HABbIKAMU [MO3HABATEIBHON pe(IICKCUU KaK OCO3HAHUS COBEPIIIAEMbBIX
JNEUCTBUI U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI; UCIIOIb30BATh
puéMBbI pedIeKCHH 711 OIICHKH CUTYAIlNH, BHIOOpA BEPHOTO PEIIICHHUS,

YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO TPUHUMATH PEHICHUS 10 UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TP aHAIW3E pe3yIbTaToOB
NEeSATETHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apTryMEHTHl JPYrMX TMPU aHAJIU3E pe3yIbTaToB
NeSITeBbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporiecce 1OCTHKEHMS TMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MTPOTPAMMBI 10
bu3uke IS YpOBHS  cpeaHero oO0miero o0pa3oBaHMs Y OOyYaromIuUXcs
COBEPIIIEHCTBYETCS HIMOIMOHANIbHBIN HUHTEJUIEKT, MpEANnoIararomii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIONIET0 CIIOCOOHOCTh MMOHMMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HAIpaBIICHUS pPa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKJIIOYAIONMIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCI K
AMOITMOHAJILHBIM U3MEHEHHSIM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIONICH CTPEMJICHUE K JOCTIKCHHUIO TEIH U
ycrexy, ONTHMH3M, HHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HMCXOAS M3 CBOHUX
BO3MO>XHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTHh MOHMMATh SMOIMOHAIBHOE COCTOSIHHUE
IPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIEHUU OOIIEHHUs, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJITFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIIICHUS C
JIPYTUMU JTIFOABMH, 3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peIiaTh KOHPIHKTHI.



IIpeaMeTHbIE pe3yabTAThHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yJbTaThl HA YTIyOJIEeHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

MOHUMATh POJIb PU3UKU B IKOHOMUUYECKOU, TEXHOJIOTHYECKOM, SKOJIOTUYECKOH,
COLIMAJIBHOM U 3THYECKOU cepax NeaTeNbHOCTH YeJI0oBeKa, pojib U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOMU KapTHUHE MHpa, 3HAYCHUE OMMUCATEIbHOM,
CHUCTEMaTU3UPYIOIIECH, OOBICHUTEILHON U MPOTHOCTHYCCKOW (PYHKIHMN (DU3NUECKOM
TEOPHH — MEXaHUKH, MOJICKYJISIPHOU (PU3HUKH M TEPMOJTUHAMUKH, POJIbh (HHU3HIECCKOM
Teopur B GOPMUPOBAHUH TIPEICTABICHUN 0 (U3HUUECKON KApTUHE MUPA,;

pa3inyaTh yCIOBHS MPUMEHUMOCTH MOened (U3MUeCKUX Tell U IPOIECCOB
(sBIEHU): HHEPITHATBHAS CUCTEMA OTCUYETA, a0COTIOTHO TBEPIOE TEJI0, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE JBIKEHHE, CBOOOAHOE TMajeHue, aOCONIIOTHO ympyras
nedopmariusi, abCOIIOTHO YIPYyroe U aOCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJICIN
ra3a, >KHJIKOCTH U TBEPAOro (KpUCTaUIMYECKOro) Teia, WIACATbHBIA ra3, TOUCYHBIN
3apsizl, OJHOPOJHOE NIEKTPUYECKOE T10JIE;

pasnuyaTh ycaoBus (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMAaTh BCEOOHIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaAaHUYEHHOCTD
VICIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXAaHUUECKHE MPOIIECChl U SIBIICHUS, UCTIONIb3YS
OCHOBHBIC TIOJIO)KCHHSI M 3aKOHbl MEXaHUKHU (OTHOCHUTEIHHOCTh MEXaHUYECKOTO
JBIDKEHUS, POPMYJIbI KHHEMATUKHA PABHOYCKOPEHHOTO JBUXKEHUSI, TPEOOpa30BaHUs
lanunea [mda  CKOPOCTM W TEpeMENIeHMs, 3aKkOoHbl HBIOTOHA, NpUHIUI
OTHOCUTENBHOCTH ['anuiiesi, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPaHEHUs
UMIyJIbCa M MEXaHMYECKOW DHEPruu, CBS3b pPabOThl CHJIBI C U3MEHEHUEM
MEXaHUYECKON DJHEpruu, YCIOBUS paBHOBECHUS TBEPIAOTO Tena), OPU ITOM
HCIIOJB30BaTh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh  YCIIOBHS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanumii ['anues, BTOPOro U TpEeThEro
3aKOHOB HbIOTOHA, 3aKOHOB COXpPaHEHUS UMITYJIbCA U MEXaHUYECKOW DHEPIUH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh M OOBICHATH TEIUJIOBBIC MPOILIECCHl U SIBICHUS, HUCIOJIb3YS
ocHoBHbIe TIoNIOkKeHUsT MKT u 3akOHBI MOJIEKYJSIpHOW (PU3UKH M TEPMOJMHAMHUKHU
(CBA3b JaBJIEHUS UACATBHOTO T'a3a CO CPEIHEN KMHETUYECKOW HSHEpPruei TEerioBOro
JBUXEHUS U KOHLIECHTPALMENW €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEAHEN
KUHETUYECKOW JHEPruel TEIUIOBOTO JIBMXKEHHUSI €ro YacTHll, CBSI3b JaBIICHUS
UJCATBHOTO ra3a C KOHIIEHTpauuel MOJIEKYJ U €ro TEeMIEPaTypoH, ypaBHEHHE
MenpneneeBa-KnamneiipoHa, TNEpBbIA 3aKOH TEPMOJAUHAMUKHM, 3aKOH COXPaHEHHUS
SHEPrUM B TEIUJIOBBIX IpOIIECCaX), MPU OSTOM MCIOJIb30BaTh MaTEMaTUYECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHUMOCTH YpaBHEHUsI MeHieneena-
Knaneiipona;

aHAM3UPOBATh M OOBSICHATH AJICKTPUUCCKHUE SIBJICHUS, MCIOIb3Ys OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPaHEHHUSI AJIEKTPUUYECKOTO 3apsija,
3akOH  KyJloHa, NOTEHUMANbHOCTH  AJIEKTPOCTATUYECKOrO  TOJSA,  [PUHLMII
CYNEPIIO3ULINU IEKTPUUECKUX TOJIEH, IIPU 3TOM YKa3bIBasl YCIOBUS MPUMEHUMOCTHU
3akoHa KynoHa, a TakKe MpPaKTUYECKH Ba)KHbIE COOTHONIIEHUs: 3aKOHbI Oma mJis



y4acTKa LEeNu WU Uil 3aMKHYTOM DJIEKTpHUYECKOM uenu, 3akoH J[xoyns—J/lenna,
npasuia Kupxroda, 3akonsl @apajes A 371€KTpoIn3a);

ONMKCHIBATh (PUBUYECKHE TIPOLECChl M SIBJICHUSA, WCIONb3Yys BEJIUYUHBI:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIa, MOMEHT
CUJIbl, JAaBJICHUE, MOTCHIMAIbHASA DHEPTUsl, KNHETUYECKASI DHEPrUs, MEXaHUYeCKas
sHeprus, padboTa CWIbl, IEHTPOCTPEMHUTEIbHOE YCKOpEHHE, CWIa TKECTH, CHIIa
yIOPYTrOCTH, CUJIa TPEHUSI, MOIITHOCTb, SHEPTUS B3aUMOCHCTBUS Tela ¢ 3eMIIEN BOIU3H
€€ MOBEPXHOCTH, SHEPIHs YIPYyroil negopManvy MPYy>KUHBI, KOJIUYECTBO TEIUIOTHI,
abcomoTHasl TeMIieparypa Tena, padoTa B TEPMOJUHAMHKE, BHYTPEHHSISI SHEPTuUs
UJ€ATbHOTO OJTHOATOMHOTIO Ta3a, padoTa UAeaIbHOIO ra3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI waeanbHOrO TEIJIOBOIO  JBUTATENsl; JJIEKTPUYECKOE  IIOJIE,
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, HAIPSHKEHHOCTD MOJISl TOYEYHOTO 3apsia UK
3apsKEHHOTO 11apa B BaKyyMe€ U B JAMDJIEKTPUKE, MOTEHLUAN 3JIEKTPOCTATUYECKOTO
[0JI, PA3HOCTh IMOTEHIMAJIOB, 3JEKTPOJBIKYINAS CHJIA, CHJIA TOKA, HANPSKEHHE,
MOIIIHOCTh TOKA, JEKTpUYECKass EMKOCTh IIJIOCKOTO KOHJEHCATOpa, CONPOTHUBIICHUE
ydacTKa LIENH C IMOCIEAO0BATEIbHBIM M INMapaJUICIbHbIM COEAMHEHUEM PE3HCTOPOB,
DHEPTHUs JIEKTPUUECKOTO MOJISI KOHJAEHCATOPa;

OOBSCHATH OCOOEHHOCTH MPOTEKAaHUS (U3MUECKUX SIBICHUN: MEXaHHUYECKOe
JBIKEHUE, TEIJIOBOE JBMIKEHUE YacTUI[ BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOYHOBCKOE JBM>KEHUE, TU(dy3usi, UCIapeHue, KUIIEHUE U KOHICHCAllUs, [IJIaBICHNE
M KpUCTAUIM3alMs, HAIMpaBICHHOCTh TEIUIONEpENayd, dSJIEKTpU3alus  Tel,
SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH 3apPSKEHHOT0 MPOBOAHUKA;

MPOBOJAUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (M3UYECKONW BEIUYMHBI OT
IpPYrol C WCHOJB30BAaHUEM TMPSIMBIX M3MEPEHUH, NpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBAaTh PE3YJIbTAThl MOIYYEHHOM 3aBUCUMOCTH (DU3HMUYECKUX
BEJIMYMH B BUJI€ TPapUKOB C y4ETOM aOCOJIOTHBIX MOTPEUTHOCTEN U3MEPEHHUI, AeNIaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS;

IPOBOJANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH, P STOM BBIOUPATH
ONTHUMAJbHBIA METOJ HU3MEPEHMs, OLEHUBaTh AaOCOJIIOTHBIE M OTHOCHUTEIbHbBIE
NOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHU;

IIPOBOJUTE OIBITHI MO NPOBEPKE NPEIJIOKEHHON THUIIOTE3bl: IJIAaHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJU3UpOBATH
NOJIyYE€HHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESHI;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU HUCCIEIOBAHUNA B
paMKax Y4YeOHOro HKCIIEPUMEHTA, MPAaKTUKyMa W Y4eOHO-HCCIEAOBATEIbCKON U
OPOEKTHOW JIESITEIbBHOCTH C HCIHOJIb30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB U
1a60paTOpHOTrO 000PYIOBAHUS;

pemarth pacy€THBIC 3aJ]a4M C SIBHO 33JJaHHOM M HESBHO 3aJIaHHOMN (PU3HUECKOMN
MOJIEJIbIO: Ha OCHOBAaHMM aHaJIU3a YCJIOBHUS OOOCHOBBIBaTH BBIOOp (U3HUECKOU
MOJIETI, OTBEYarlleld TpeOOBaHUSAM 3aJaud, HPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNaThl (U3WYECKUX TEOPUM TMpU  HCIOJIB30BAHUU
MaTeMaTHUYECKUX METOJOB pELIECHUs 3aJad, MPOBOJWUTH pacyEThl HA OCHOBAaHHUHU
MMEIOIINXCSA JTAHHBIX, AHAJU3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATH METOJBI
peIeHus C Y4ETOM MOIYUYEHHBIX PE3YIIBTATOB;



peliaTh KaueCTBEHHbIE 3a/1ayH, TpeOyrolne MPUMEHEHUsI 3HAHUN U3 pa3HbIX
pasnenoB Kypca (M3MKH, a TakKe HWHTerpaludyd 3HaHUN W3 JPYTrUX MpeAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJA: BHICTPAUBATh JIOTMUECKYIO IEMOYKY PAaCCY>KIECHUM ¢
OTOpPO Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS,

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA JJI1 OOBSICHEHHS] OCHOBHBIX PUHIIUIIOB
paboThl MU3MEPUTENBbHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB M TEXHOJIOTHYECKUX
POLIECCOB;

IPUBOJUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHUM;

aHaAJIM3UPOBaTh W OLEHUBATH TOCIEACTBUS OBITOBOM M MPOM3BOJACTBEHHOMN
JESITEIbHOCTH 4YEJIOBEKa, CBSA3aHHONM C (PU3MYECKHUMH TMpOIecCaMu, C TO3ULUN
HKOJIOTHYECKOMN 0€e301MacHOCTH, MpeICTaBICHUN 0 paroHaIbHOM
IPUPOAOIIONIH30BAHUN, & TAKXKE PAa3yMHOM HCIOJb30BaHUM JIOCTHKCHUN HAYKH U
TEXHOJIOTHH JUIsl JaNbHENUIIETO pa3BUTHS YEJIOBEUECKOTO OOIECTRA;

OPUMEHATh pa3IMYHbIEe CHOCOOBI pPaboThl ¢ HHpoOpManuen GU3NIECKOro
COJIEp’KaHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOIHH, IpU
TOM HCHOJb30BaTh COBPEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTMHM JI1 IIOMCKA,
nepepadoTKU M TPEAbABICHHUS YYeOHOW M HAyYHO-TIOMYJISIpHOM WHGOpMAINH,
CTPYKTYPUPOBAHMS W HMHTEpIpPETalui HH(POPMAIUM, TOJYUYEHHOW W3 Ppa3InYHBIX
HMCTOYHUKOB, KpUTHYECKH aHAIM3UPOBATH OTydyaeMyro HH()OPMAIINIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK W Ha OCHOBE aHaln3a
MCTOYHHKA MH(POPMALIWH;

MPOSIBIISITE OPTaHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
OpHOOpEeTEeHUs] HOBBIX 3HAHUH B  TPOIECCE BBIMOJIHEHUS TMPOCKTHBIX U
yaeOHOMCCTIETOBATENBCKUX PaboT;

pabotaTh B Tpymmne C MCHOJHEHUEM pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBATh PpaldOTy TPYMIbl, PaAlUOHAIBHO PACTIPENENSITh JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaIUsX, aJICKBATHO OLIEHHWBATh BKJAJ KaXJIOTO0 U3 YYaCTHUKOB
IpynIbl B pelieHue paccMaTpruBaeMoi poOIeMbl;

OpOSIBIISATE MOTUBALIMIO K Oyaymed mnpodeccrnoHalbHON NeATeNbHOCTH IO
CHEIUATBHOCTIM (PUBUKO-TEXHUYECKOTO TPOQUIIS.

K xoniy oOyuenus B 11 kiiacce mpeaMeTHbIE pe3ysibTaThl Ha yIriyOJIeHHOM
YpOBHE JIOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTD y 00YJArOIINXCS YMEHUM:

MOHUMATH POJIb (PUMKH B SKOHOMHYECKOH, TEXHOJIOTUISCKOM, COIIMATLHON U
ATUYECKOHN cdepax MesTEIbHOCTH YeJOBEKa, pOJib U MEeCTO (PM3WKH B COBPEMEHHOMU
Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMHH B MPAKTUIECKON JIEATEIHHOCTH YEIIOBEKa
M JajbHEeWIIeM HayYHO-TEXHMYECKOM pa3BUTHHM, 3HAYCHUE OMUCATEIbHOM,
CUCTEMAaTU3HUPYIOLIEH, OOBICHUTEIbHON U MPOTHOCTUYECKON (QYyHKUIMIA (PU3HUeCcKOn
TEOPUU — DJIEKTPOAMHAMUKH, CHEIHATIbHON TEOPUH OTHOCUTENIbHOCTH, KBAaHTOBOU
¢busuku, posib GU3NUECKO Teopruu B (POPMUPOBAHUU TIPEACTABICHHUMN O (pr3ndecKoi
KapTUHE MUpa, MECTO (U3MUECKOW KAPTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;

pa3iauyaTh yCJIOBHS MPUMEHUMOCTH MojeNiel (U3MYECKUX Tela U MPOIECCOB
(sBIEHMIA): OMHOPOAHOE OJJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE  IIOJI,



rapMOHHYECKHUE KOJIeOaHMsl, MaTeMaTHYEeCKU MAasSTHUK, WJCAIbHBIN MPYKUHHBINA
MasiTHUK, TApMOHUYECKUE BOJIHBI, UJI€ATbHBIN KOJeOaTeNbHbIN KOHTYp, TOHKAS JINH3A,
MOJEJEN aToMa, aTOMHOTO siIpa U KBAHTOBOM MOJENH CBETA;

pasnuyaTh yciaoBus (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCceOOHIMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH DJIEKTPOMArHUTHBIE TPOLIECCHl U SIBJICHUS,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS M 3aKOHBI 3JIEKTPOAMHAMUKH W CIEHUAJIbHOM
TEOPHH OTHOCHUTEILHOCTH (3aKOH COXPaHEHHUs AIEKTPUUECKOro 3aps/ia, cuiia AMiepa,
cuna JlopeHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIMH, npaBuio Jlenua, cszp D/C
CaMOMHAYKIIMU B DJIEMEHTE 3JEKTPUUYECKON LENU CO CKOPOCTHIO M3MEHEHHUS CHIIBI
TOKa, MOCTYJaThl CIIEUAILHON TEOPUU OTHOCUTEIIBHOCTH DUHILTEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAHTOBBIE IMPOLIECCHl U SIBJICHUS, HCIOJIb3YS
MOJIOKEHUST KBAaHTOBOM (hu3uku (ypaBHeHUE DHHINTEHA s hoTodPdekTa, mepBbli
U BTOpOM TOCTyJarel bopa, MpPUHLMI COOTHOLICHUS HEONPEAEIEHHOCTEN
['eiizenOepra, 3aKOHbBl COXpAHEHHs 3apSAOBOIO M MAacCOBOTO YHUCEN U SHEPIUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PacIaja);

ONMKCHIBATh (PUBUYECKHE TIPOLECCHl MW SBICHUSA, WCIONb3YS BEIUYUHBI:
HaIpPsHKEHHOCTh  JIEKTPUYECKOTO TMOJIsA, MOTEHUHAN 3JIEKTPOCTATHYECKOTO IMOJS,
Pa3HOCTh MOTEHLHAIOB, JJIEKTPOABUKYIAS CHIJIA, WHAYKUHAS MAarHAUTHOTO IIOJI,
MarHUTHBIM TMOTOK, cuila Amrmepa, HHAYKTUBHOCTh, OJJICKTPOJABHKYINAS CHUJA
CaMOUWHJIYKIIMH, SHEPrUsi MAarHUTHOTO TOJIA MPOBOJAHUKA C TOKOM, PEISITUBUCTCKUM
MMITYJIbC, MIOJIHASI SHEPTHsl, SHEPTHUs MOKOsI CBOOOIHON YaCTHUIbI, SHEPTHS U UMITYJIbC
(OoTOHA, MACCOBOE YMCIIO U 3aps]l Apa, SHEPTUSI CBS3H S/Ipa;

OOBSACHSTH O0COOEHHOCTH POTEKaHUS (dbuznYecKux SIBJICHUM:
ANIEKTPOMATHUTHASA MHIYKLHS, CAMOUHIYKUHWSA, PE30HAHC, MHTEepPEpeHIUs BOJIH,
IUQPpPaKIusl, AUCIEpPCUsi, IOJHOE BHYTPEHHEE OTpakeHHe, (POTOIEKTPUUECKUN
addext (borordderr), ampdam Oera-pacmanbl sjuep, ramMma-usiIydeHue sjep,
(bu3nUecKre MPUHIIMITBI CIEKTPATIBLHOTO aHAlIu3a U padOTHI JIa3epa;

ONpEENATh HAPABJICHUE WHIYKIIMM MAarHUTHOTO TOJISl TPOBOJHHUKA C TOKOM,
cuibl Amrniepa u cuisl JlopeHua;

CTPOUTHh HU300pa)KE€HUE, CO37]aBaeMO€ IJIOCKUM 3€pKaJioM, TOHKOW JHH30U, U
pacCUUTHIBATH €70 XapaKTEPUCTUKU;

MPUMEHSATH OCHOBOIIOJIAral0IINE aCTPOHOMUYECKHE MTOHATHUS, TEOPUU U 3aKOHBI
JUISL aHaJIM3a U OO0BSICHEHUs (PU3MYECKUX MPOLECCOB, MPOUCXOIAIIUX B 3BE37aX, B
3BE3[IHBIX CHUCTEMAaX, B MEXKIaJaKTUUECKOW Cpeje; JBHKEHHUS HEOECHBIX Ted,
IBOJIIOIUH 3BE31 U BeeneHHO;

IPOBOJUTh  MCCIIEOBAHUE  3aBUCUMOCTEH  (PU3NYECKHX  BEJIMYHUH C
UCIIOJIb30BAaHUEM TIPSIMBIX M3MEPEHMM, TPU 1TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢uKCHpOBaTh Pe3yabTAThHI MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIMYWH B BHJIC
rpaguKkoB ¢ y4€TOM aOCOTIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh BBIBOIBI TIO
pe3yJibTaTaMm UCCIIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUs HU3HUECKUX BEJIMYHH, P 3TOM BBIOMpATh
ONTUMAJIBHBIA METOJ HM3MEpPEHHUs, OIICHWBATh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;



IPOBOJUTH OIBITHl MO MNPOBEPKE NPEIJOKEHHONM THUIIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  AKCIHEPUMEHTAIbHYIO  YCTaHOBKY, aHaJM3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI U JEJIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIIOTE3BI;

OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

coOroaTh MpaBuiia 0€30MacHOr0 TpyAa IMpH MPOBEACHUM HCCIEAOBAHUMN B
paMKax Y4eOHOro OHKCIIEPUMEHTa, MPAaKTHUKyMa W Y4eOHO-HCCIEOBATEIbCKON U
IPOCKTHOM JIESITEIBHOCTA C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a060paToOpHOTO 000PYIOBAHUS;

pemarh pacu€THBIC 3a7]a4M C SBHO 33JJaHHOW W HESBHO 3aJaHHOUN (Pu3ndeckoin
MOJIETIbIO: Ha OCHOBAaHHMM aHallM3a YCJIOBUSA BBIOUPATh (PHU3UUYECKHE MOJIEIH,
OTBEYArONINE TPEOOBAHUAM 33Ja4H, IPUMEHSTh (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH
U TIOCTYyNaThl (PU3UYECKUX TEOpUH MPU UCHOIB30BAaHUU MATEMATHYECKUX METOOB
pemieHuss 3ajad, OPOBOJAUTH pacy€Tbl HAa OCHOBAaHWM HMEIOIIMXCS JIAHHBIX,
AHAJIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATh METOABI PEIICHUS C YYETOM
[OJIyYEHHBIX PE3YyJIbTaTOB;

pelaTh KayecTBEHHbIE 3a/auu, TPeOyIoIe MPUMEHEHUsI 3HAHUNW U3 Pa3HbIX
pa3zesoB Kypca (U3MKH, a TakKe HHTErpallMd 3HaHWM W3 JApPYTruX MpPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBAaTh JIOTHUECKYIO LIEMOYKY PACCYKIEHUH C
OTIOPOM Ha U3YUYEHHBbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB
paboOThl MU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOIMYECKHX
MIPOLIECCOB;

IPUBOJNUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPY KAIOIIETO MUPA, B Pa3BUTUE TEXHUKU
1 TeXHOJIOTHU;

aHAJIM3UPOBaTh M OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
JESITEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU MPOLECCAMU, C TMO3ULMN
JKOJIOTUYECKON 0€30MMacHOCTH, IIPEICTABICHUM 0 palMOHAIBHOM
IPUPOAOIIONB30BAHNN, a TAKXKE PAa3yMHOM MCIOJB30BaHUM JTOCTH)KEHUM HAYKH H
TEeXHOJIOTUH JIS JATBHEHIIIETO Pa3BUTHS YEJI0BEUSCKOro 00IIeCTBa;

MPUMEHSTh Pa3IMYHbIEe CIMOCOOBI pPaboThl ¢ uHpopManuen GU3NIECKOro
COJIEp’KaHuUs C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH, TpU
TOM HCHOJb30BaTh COBPEMEHHbIE WH(OPMALMOHHbIE TEXHOJOTHHU JUIsl IOMCKAa,
nepepaboOTKh M TpEeAbSBICHUS Y4eOHOM M HAy4yHO-TIOMYJSIpHOW uWH(pOpMaIH,
CTPYKTYPUPOBAHMSI W HMHTEpPIpETaud HHPOPMALUM, TOJYYEHHOM M3 pa3IMYHBIX
MCTOYHUKOB, KpUTUYECKU AHAJIM3UPOBATH MOJTydyaeMyto HH(OPMAIIUIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK M HAa OCHOBE aHalu3a
UCTOYHHKA UH(POPMALINH;

HPOSIBJISITH OpPTraHU3allMOHHBIE U TIO3HABATEIbHBIE YMEHUSI CAMOCTOSITEIHLHOTO
NpUOOpEeTEHUs HOBBIX 3HAHUM B  MPOLECCE BBINOJIHEHUS MPOEKTHBIX U
yueOHOUCCIe10BaTENbCKUX paldoT;

paboTaThb B TpyIIE C MCHOJHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJeil,
IUIAHUPOBAaTh pabOTy TPyNIbl, pPAlMOHAIBHO pacHpeleNiaTh [eATENbHOCTh B
HECTaHJAPTHBIX CUTyalUsX, aJl€KBaTHO OLICHWBAaTh BKJIAJ Ka)XJOr0 U3 YYaCTHUKOB
IpyNIbl B pelIEeHNEe paccMaTprUBaeMoil MpoOIeMbl;



NpOSIBISATE MOTHBALIMIO K Oyaymed mpodeccHnoHaTbHON eATeIbHOCTH IO
CHELHMAIBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.

TemaTHuyeckoe NJIAHUPOBAHUE

10 xaacce

Ne
n/n

Pa3zznen n Tema nporpaMMsl

KoanuectBo
4acoB

JlefiTeIbHOCTD YYHTEJIs ¢
yuéroMm padoyeii mporpaMmsbl
BOCIIMTAHHS

JJieKTpOoHHbIE (1H(POBBIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOABI

1.1 | Hayunslii MmeTon mo3nanus | 6 [MpuBnekars BHUMaHue | bubmuorexa LHOK
HPUPOIBI YYCHUKOB K | https://m.edsoo.ru/7f41646e
obcyxmaeMoOl Ha ypOKe
WHPOPMAIIH,
aKTUBU3HPOBATH
MO3HABATEIHLHYIO
JICATCIIBHOCTD
IIIKOJILHUKOB
Hroro mo pazneny 6
Paznen 2. Mexanuka
2.1 | Kunemaruka 10 PeanuzoBeIBaThH Bu6nmoreka IJOK
BOCIIMTATENIBHEIE https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IUIHBIX BHJAX
JIEATSIIBHOCTH YYaITUXCs
Ha OCHOBE BOCIPHUATHUSL
3JIEMEHTOB
JIEUCTBUTEILHOCTH:
aHanu3 MpOOIEMHBIX
CUTYyaLHH
2.2 | lunamuka 10 PeanuzoBbiBaTh bubmoreka IIOK
BOCIIMTATEJIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
PasIUIHBIX BHJAX
JIESITETIbHOCTH yUaIUXCsl
Ha OCHOBE BOCIPHUATHUS
3JIEMEHTOB
JIECHCTBUTEILHOCTH:
W3yYE€HHE  YCTpOICTBa
nprOOPOB TI0 MOJIEIISIM U
yepTenxam
2.3 | Craruka TBEpIOTO TENa 5 Peann3oBbIBaTH Bu6nuoreka IJOK
BOCIIMTATEJIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IMYHBIX BHJAX
JIEATSIIBHOCTH YYaITUXCs
co CIIOBECHOU
(3HAKOBOIA) OCHOBOM:
CaMOCTOSITeIbHAS

pabota ¢ y4eOHHKOM,
pabora ¢  HayyHO-
MOIYJIAPHON
JTUTEPATypon, OTOOp ™
CpaBHEHHE MaTepHaa 1o
HECKOJIbKUM
WUCTOYHUKAM




I[eﬂTe.J]bHOCTb yuurteJd ¢

Ne KouunuectBo o . JJieKTpOoHHbIE (1HPOBBIE)
i Pa3nes n Tema nmporpaMMsI wacos y4érom padoyeii mporpaMmbl 0fpaIOBATENEHBIE PECYPCET
BOCIIMTAHUS
2.4 | 3akonbl coxpanenus B | 10 PeanusoBbIBaTh Bubmuorexa LOK
MeXaHHKe BOCIIUTATEIbHbIC https://m.edsoo.ru/7f41646e
BO3MOYKHOCTH B
Pa3NIUYHBIX BUJAX
JIeATEIIHOCTH YYaIIuXCs
co CJIOBECHOU
(3HaKOBO) OCHOBOH:
BBIBOZBI u
JIOKa3aTeIbCTBO
dopmy, aHaJIN3
bopmy, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX "
KayecTBEHHBIX  3ajad,
BBIIIOJIHEHUE 3aJaHUN 110
pa3rpaHUYECHUIO
MOHATHI
Hroro mo pazneny 35
Pazpnen 3. MouiekyasipHasi Gu3HKa M TEPMOJAMHAMMKA
3.1 | OcHoBBI MoOJIeKyIsipHO- | 15 PeanmzoBriBaTh bubmmorexa [IOK
KUHETHYECKOH TEOpHH BOCIIMTATEIIbHBIC https://m.edsoo.ru/7f41646e
BO3MOKHOCTHU B
Pa3IMYHBIX BHUJIaX
JeSATSIILHOCTH YYaIIuXCs
Ha OCHOBE BOCIIPHSTHS
AIIEMEHTOB
JIECTBUTEIBLHOCTH:
W3yYE€HHE  YCTpOICTBa
nprOOPOB TI0 MOJIEIISIM U
yepTeKam
3.2 | TepmoanHaMuKa. 20 Peann3oBbIBaTH Bu6nuoreka IJOK
TerutoBbie MalIMHBI BOCIIMTATEJIbHBIC https://m.edsoo.ru/7f41646e
BO3MOKHOCTHU B
Pa3IMYHBIX BUJIaX
JESITeTbHOCTH yUaIuXCsl
Ha OCHOBE BOCIIPHSTHS
9JIEMEHTOB
JeWCTBUTEIILHOCTH:
aHau3 MPOOJIEMHBIX
CUTYyalUH
3.3 | Arperataeie  cocTosiHus | 14 IIpuBnekars BHUMaHue | bubnuorexa LIOK
BEIIECTBA. dazoBbIe YUEHUKOB K | https://m.edsoo.ru/7f41646e
MePeX0/Ibl [EHHOCTHOMY  aCIIeKTy
U3yyaeMbIX Ha YpOKe
SIBJICHUI, MIOHSTHH,
npuéMOB
Hroro o pasneny 49
Pasnes 4. DineKTpOoANHAMHKA
4.1 | DnekTpuyeckoe moye 24 Opranu3oBbIBaTh Bubmuorexa LIOK
UHMBUIYaTbHYIO https://m.edsoo.ru/7f41646e
y4eOHYIO JeSTENHHOCTh
4.2 | IlocTossHHBII 24 Opranu3oBbIBaTh Bbubmuorexa LIOK
AIIEKTPUIECKUN TOK IpYIIIOBEIE dopmsl | https://m.edsoo.ru/7f41646e

y4eOHOH JTeSITEIBHOCTH




I[eﬂTe.J]bHOCTb yuurteJd ¢

Ne KouunuectBo o . JJieKTpOoHHbIE (1HPOBBIE)
i Pa3nes n Tema nmporpaMMsI wacos y4érom padoyeii mporpaMmbl 0fpaIOBATENEHBIE PECYPCET
BOCIIMTAHUS
4.3 | Toku B pa3nu4HbIX cpenax | 6 PeanusoBbIBaTh Bubmuorexa LOK
BOCITHTATEIIbHbIC https://m.edsoo.ru/7f41646e
BO3MOXXHOCTHU B
Pa3NIUYHBIX BUJAX
JESITETbHOCTH yUalXCsl
co CJIOBECHOU
(3HaKOBO) OCHOBOH:
BBIBOZBI u
JI0Ka3aTebCTBO
dopmy, aHaJIN3
bopmy, perieHue
TEKCTOBBIX
KOJINYECTBEHHBIX u
KayecTBEHHBIX  3ajad,
BBIIIOJIHEHUE 3aJaHUN 110
pasrpaHuIeHUIO
MOHATHI
Hroro mo pazneny 54
Pazpnen 5. ®u3nyeckuii IPAKTUKYM
5.1 | ®usnveckuii MPaKTHUKYM 16 WNunnuuposats u | bubmmotexa [JOK
MO/IIeP/KUBATD https://m.edsoo.ru/7f41646e
UCCIIEI0BATENBCKYIO
JESITEIbHOCTD yYaluXCs
B paMKax peanu3aluu
WHINBUAYaTBHBIX u
TPYIIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB
Wroro o pasneny 16
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME - 170

11 xkaace

Ne
n/n

Pa3znen u Tema nporpamMmal

KoanuecTBo
4acoB

JleAiTeIbHOCTD YIHTe s ¢
yuérom padoyeii mporpaMmsel
BOCIIUTAHUS

Onexrponnsie (nuppoBbIe)
o0pa3oBaTelibHbIe PecypChbl

Paspest 1. DieKTpoANHAMHKA

11

MaruutHoe noie

14

[lpuBnekate BHUMaHHE
YYEHHKOB K
o0CyXIaeMoil Ha ypoke
nH(pOpMAaIUH,
AKTUBH3UPOBATH
MI03HABATEIILHYIO
JESITeIbHOCTh
HIKOJBHHUKOB

bubmoreka IIOK

https://m.edsoo.ru/7f41646e

1.2

DIIeKTpOMarHuTHAS
WUHTYKIHS

13

20305000505 1000): 00 Y

YYEHUKOB K
00Cy)ICHHIO,

BBICKA3bIBAaHUIO  CBOETO
MHEHUS, BEIpabOTKe
CBOET0 OTHOUIEHHS 110
MOBOJy MOJy4yaeMOW Ha
ypoke COLIMATBHO
3HAYMMON MHQOPMAIUU

bubmuoreka LIOK

https://m.edsoo.ru/7f41646e

HWroro no pazneny

27




I[eﬂTe.J]bHOCTb yuurteJd ¢

Ne KouuuectBo o . JJieKTpOoHHbIE (1HPOBBIE)
i Pa3nen u TeMa nporpamMmsl wacos y4érom padoyeii mporpaMmbl 0fpaIOBATENEHBIE PECYPCET
BOCIIMTAHUS
Paznen 2. KoyieOaHusi 1 BOJIHBI
2.1 | Mexannueckue konebanus | 10 Peanu3oBbIBaTh bubmunoreka IIOK
BOCITMTATEIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IYHBIX BHJAX
JESITEIIPHOCTH YYaIHXCSI
Ha OCHOBE BOCIPHUSTHS
JJICMCHTOB
JIEUCTBUTEIBHOCTH:
aHau3 MPOOIEMHBIX
CHUTyalul
2.2 | DnexTpoMarHUTHbIE 15 PeanusoBbIBaTh Bubmuoreka LJOK
KoJIeOaHus BOCITUTATEBHbIE https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IMYHBIX BHJIAX
JIESITETIPHOCTH YYaIHXCSI
Ha OCHOBE BOCIPHUSATHSI
3JICMCHTOB
JIEUCTBUTEILHOCTH:
W3y4eHUE  yCTpOiicTBa
nprOOPOB IO MOJETISIM H
YepTeKaM
2.3 | Mexannueckue u| 10 Peanu3oBeIBaThH Bu6nmoreka IJOK
3JICKTPOMArHUTHBIC BOJTHBI BOCITHTATEIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IMYHBIX BHJAX
JESITETIPHOCTH YYaIHXCSI
co CIIOBECHOU
(3HaKOBOIA) OCHOBOW:
BBIBOIBI u
JIOKA3aTEIIbCTBO
dopmyi, aHaJn3
dhopmy, pernieHne
TEKCTOBBIX
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX  3ajad,
BBITOJIHEHNE 3aJaHM 110
pa3rpaHuveHUIO
TTOHSITUI
2.4 | OnTuka 25 PeanuzoBbiBaTh bubmoreka IIOK
BOCIIUTATEIHHBIC https://m.edsoo.ru/7f41646e
BO3MOXKHOCTH B
Pa3IMUHBIX BHJAX
JIESATEIIbHOCTH yUaIIUXCs
Ha OCHOBE BOCIPHSITHS
3JICMEHTOB
JIEACTBUTEILHOCTH:
W3y4eHUE  YCTPOHCTBa
MprOOPOB TIO MOJAEISAM U
JepTexam
Wroro no pazneny 60

Pa3gen 3. OcHOBBI crieuAJILHOM

TeOpUH OTHOCUTENbHOCTH (nasee - CTQO)

3.1

OCHOBBEI crenuaabHOM
TEOPUH OTHOCUTEIIBHOCTH

5

Onuparscs Ha
>KU3HEHHBIN OIIBIT
yJamuxcs, MIPUBOAS

bubmuoreka IIOK
https://m.edsoo.ru/7f41646e




n/n

Pa3nen u Tema nporpamMmmMmbl

KoanuectBo
4acoB

JlesiITe/IbHOCTb YUUTeJIs ¢
yuyérom padoueii nporpaMmmbl
BOCIIMTAHHS

JJieKTpOoHHbIE (1HPOBBIE)
oGpa3oBaTeIbHbIe PeCypChI

JEHCTBEHHBIE TPUMEPHI,
o0pasel, Meradopsl u3
OIM3KUX KM  KHMT,
¢$uIBEMOB,
MyJIBT(HUIBMOB,
KOMITBIOTEPHBIX HIP

Hroro no pazgeny

Pasnea 4. KBanToBasi puznka

4.1

KopnyckynspHo-BoTHOBOM
Iyanu3m

15

PeanuzoBreiBaTh
BOCIIUTATENIbHbIE
BO3MOXHOCTHU B
Pa3NIUYHBIX BUAX
JESITEIbHOCTH YHALIUXCSI
co CJIOBECHOM
(3HaKOBO) OCHOBOM:
CaMOCTOSITETIbHAS
pabota ¢ y4eOHHKOM,
pabota ¢  Hay4HO-
HONYJIIPHOU
TUTEepaTypor, OTOOp u
CpaBHEHHE MaTepHaia
o HECKOJIBKUM
MCTOYHUKAM

bubmuoreka LIOK
https://m.edsoo.ru/7f41646e

4.2

dusnka atoma

Peanu3oBbIBaTh
BOCIIUTATCJIbHBIC
BO3MOXKHOCTHU B
PasINYHbIX BUAAX
JACATCIIBHOCTH yYallUXCsA
Ha OCHOBE BOCIIPHUSTHS
3JIEMEHTOB
JIEHCTBUTEILHOCTH:
aHanu3 npoOIeMHBIX
CUTYyalMH

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41646e

4.3

®du3nka aTOMHOrO AApa nu
SJICMCHTAPHBIX YaCTHI{

WNuunuupoBath

YYEHUKOB K
00CYXK/ICHHIO,

BBICKA3bIBAaHUIO  CBOETO
MHEHWUS, BEIpa0OTKE
CBOCTO OTHOIICHHS I10
MOBOJIy TOJIy4aeMOH Ha
ypoke COLIMATBHO
3HAYMMON HH(OpMaIn

bubmoreka IIOK
https://m.edsoo.ru/7f41646e

Hroro no pazgeny

25

Paznes 5. JieMeHThI ACTPOHOMHUM M ACTPOPU3UKHU

5.1

OJeMeHThl acTpPOHOMHUHU H
acTpoduzukn

12

Peanmu3oBBIBaThH
BOCIIUTATEILHBIE
BO3MOKHOCTH B
Pa3IMYHBIX BHUIAX

JIESITENBHOCTH yYalllAXCA
Ha OCHOBE BOCHPHSTHA
3JIEMEHTOB
JIEUCTBUTEIBHOCTHU:
W3y4Y€HHE  YCTpOMCTBa

bubmmoreka IIOK
https://m.edsoo.ru/7f41646e




I[eﬂTe.J]bHOCTb yuurteJd ¢

Ne KouuuectBo o . JJieKTpOoHHbIE (1HPOBBIE)
Pazges1 u TeMa nporpaMmsl yuyérom padoueii nporpaMmmbl
n/n 4acos o0pa3oBaTe/ibHbIE pecypchl
BOCIIMTAHUS
nprOOPOB IO MOJETISIM H
yepTeRam
Htoro no pazneny 12
Pasnes 6. ®uznyeckuii NPaAKTHKYM
6.1 | dusnveckuit NPaKTUKYM 16 Opranu3oBbIBaTh Bubmuorexa LOK
IPYIIIOBBIE dopmsr | https://m.edsoo.ru/7f41646e
y4e0HO! IeSITeTHhHOCTH
Utoro mo pa3geny 16

Paznen 7. O6o01mamoiiee noBTopeHue

7.1 | CucremaTuzamus u| 15 PeanuzoBeiBaTh bu6nmoreka IJOK
0000I1IeHEe  IIPEIMETHOTO BOCIIUTATEBHBIE https://m.edsoo.ru/7f41646e
COJCPKAHUSI M OIBITA BO3MOXXHOCTH B
JIeSITETIbHOCTH, PasIUIHBIX BHIAX
nproOPEeTEHHOTO npu JESITETIPHOCTH YYaIHXCSI
U3y4eHHH Kypca (QHU3HKH co CJIOBECHOM
10-11 knaccos (3HAKOBOIA) OCHOBOIA:

CUCTEMaTH3aIUs
y4e0HOT0 MaTepraa

Hroro mo pasneny 15

PesepBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME - 170




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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